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Architecture:  National  .Nioiiuim  lu  to  Vic.or  Emaatid*  380 ;  ! 
Who  Plannwl  th--  J  .ij :-  Rev.  H.  Hosten,  450 

Arcltitecture,  Naval  Laundi  of  Ii.M.S.  Colotnu*  S31 ; 
ii'c  Naval  Archiiectare 

Arctica  :  Croiti^e  Occantjyra])h'que  accompli'j  ;i  bord  dc 
l;«  Btlgtcadans  la  Mt  du  (n  unlir.d.  1005,  i  )ui:  d  \  )rU<ans, 
Dr.  Wiltiant  .~>.  liiuie,  S;  Cuop.i.uion  in  M.i^^r.i-tic 
Work,  41:  PruiHyst.il  Arctic  /cppeim  Aiiship  I'-xpcdilion, 
41  ;  Expedition  to  I nvrstigote  the  Po!.i;b;li;i!.s  vji  an  Air- 
ship Flight  to  the  North  Pole,  164;  lli'-  North  k'oUt 
^Jucstion,  76;  the  Sifge  and  Conquest  of  tli<  North  Pole, 
tj-^orge  iiryce,  366;  Commander  Peaxy's  Expedition  to 
the  North  P«le,  383;  Captain  Amiindiett^  Expedition, 
435 

Ard>>rn  (Edward),  the  Disinfection  of  Sewage  and  Sewage 
Filter  Effluents,  with  a  Chapter  on  the  I'utresiibility  and 
Stability  of  Sewage  Effluents,  E.  B.  Phelps,  411 

Aretka,  K.  Randall  Macivcr  and  C.  Leonard  Woollcy, 
H.  R.  Hall,  351 

Armit  (Dr.  l\.  \V.),  an  Investigation  into  the  Mechanism 
of  Production  of  Blackwatcr  Fever,  Dr.  J.  O.  Wakelin  I 
Parratl  and  Dr.  Warrington  Yorke,  83 

Armstrong  (Dr.  E.  Fr.inklan'll,  the  Sin.pl--  Carbohydrates 
and  Gluccrsides,  333  ;  Origin  of  Osmotic  Effects,  iii.,  the 
Function  of  Mormones  in  stimulating  Enzyme  Change  in 
Relation  to  Narcosis  and  the  Phenomena  of  Degenerative 
and  Regenerative  Change  in  Living  Structures,  446 

Armstrong  (.Prof.  H.  E.),  Origin  of  Osmotic  Effects,  iii., 
the  Funcdon  of  Hormones  in  Stimulating  Eiuyme  Change 
in  Relation  to  Narcosis  and  the  Phenomcfla  of  Degener- 
atiw  and  Regenerative  Change  in  Living  Stnictures, 
446 

Arnaud  (A.).  Isomerisation  of  Oleic  Add  by  the  Oiaplace- 

ment  of  the  Doul>le  Liokage,  aSo 
Arnold  (Prof.  J.  0.)i  UnifOTm  Nomendatiire  of  Iran  and 

Steel.  3j6 

Arr>ouK  (Rcn<),  Longitudinal  Equilibrium  and  Curvature 

of  the  Carrying  Surfaces  of  A<rO|plMeS»  909 
.Artropodos  Purisito«,  Prof.  Dankl  Greenway.  496  | 
.Asiatic  Socie^r  of  Boigai,  Calcutta,  149,  330,  450        ^  I 
Assniann    (Mr.),    Proposed    Meteorological  Obiervations 

during  Progress  through  the  Tail  of  Haltey't  Comet,  3ao 
Association  of  Technical  Institutions,  the  Organisation  of 

Tecfanloit  Education,  Or.  R.  T.  Glaaebrook,  P.R.S.,  83 
Association  of  Teaelien  in   Technical    Institutions,  a 

NMlonal  System  of  Tcclmical  Educatioa,  Dr.  Robert 

Pota  at.  9o6 

Astronomy  :  Astronomical  Orctirrences  in  March,  19 ;  in 
April,  140;  in  M.iy,  359;  in  June,  439;  Comet  1910a, 
M.  Esclangon,  iq ;  J.  Comas  Sola,  19;  Mr.  Innes,  45; 
M.  Qu^isaet,  79 ;  Comte  de  ta  Baume  Pluvinel,  79 ; 
Dr.  Wright,  79 ;  Dr.  Albrecht,  79 ;  Messrs.  Merrill  and 
Oliver.  70 ;  Prof.  Barnard,  79 ;  Dr.  Kobold,  79,  108, 
•?Sj  ;  Herr  Pochiile,  79,  jfo ;  Michie  Smith.  108 ; 
Mr.  Evershed.  loH ;  Horr  Konkoly,  108;  Dr.  F.  J. 
.Ml^rn.  108;  Kno.x  Shaw,  169;  Dr.  Ristcnpart, 
201:  Herr  Cnstro,  201;  Herr  Tscherny,  j6o; 
Prof.  Stroobnnt.  2i-o:  Sp<-Lirurn  of  the  Comet  1910a, 
H.  Deslandrr^  :iiid  P.  Idrac,  119,  140 ;  Colour  of  Comet 
lOlOd  durin;.;  it^  P-ritr^lion  Passage,  Mr.  Innrs.  5^4; 
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Pidoux's  Comet   I9I0&,  jo,  79;  a  Naked-eye  Sun-spot 
Oroim,  J.  H.  Elgie.  to;  Hall#v's  Comet,  jo;  W.  B.  | 
Br  "i-rick,  46;  Mr.   Oiivi.  r,  Or.   F    J.  .Ml'-n,   !o8 ; 

G.  Renaudot,  119;  Knox  .Shaw,  11^9,  4og  ;  Jean  Mascart, 
160,  47t  ;  Dr.  Ebell,  sot,  3S6,  410:  M.  Baldet,  »oi.  124; 
Dr.  Smart,  323,  322  ;  C.  E.  Ouinaum''.  334,  470 :  M. 
Fl.immir'nn,  335;  Dr.  Ristenpiri,  ;^o:  Mr.  Ryves,  250; 
Mr.  Innes,  359,  386,  534;  M.  Gi  irribini,  jsto,  itm.  ^66, 
470.  479;  Mr.  Denning,  j'ht  ;  C.  I.r.irh.  ^77,  -148, 
384.  410,  471;  W.  B.  Tripp,  390;  Sir  Robert  Ball,  290; 


l)v.  II.  N.  Russell,  390;  J.  HoletinhLk,  .>,;i,  34*1;  Gustave 
i..i:iii.ui,  j2i,  348;  Dr.  A.  C.  Jordan,  321;  .Mr.  Gruning, 
33:  :  .\li.  Bellamy,  331;  .Mr.  Crommeltn,  321;  Dr.  Pio 
EmiiJiuLih.  321;  Prof.  .Attilio  Se»ta,  34b;  J.  Franz,  348; 
Dr.  Wri^lit,  ;  Prof.  Frost  and  Dr.  Slocum,  349;  M. 
^tJU'".  359.  i^i  Dr.  F.  Ihiguez,  384;  Prof.  .Michie 
Smith,  3^4 ;  Prof.  Dyson,  385  ;  Rev.  Dr.  A.  Irv.ng,  v^S  ; 
Prof.  Birkeland,  385;  E.  Clegg,  386;  W.  K.  ko'i.Cton. 
3.St>;  MM.  Bernard  and  Idrae,  ^f^o  ;  \  .  M  .^liph.  r  and 
.Mr.  Lampland,  386;  Mr.  Evershed,  34*;  .M.  I-.m  UmRon, 
409;  M.  Borrclly,  410;  Prof.  George  Forb«.s,  410;  ii.  W. 
Grabhain,  410;  M.  Eginttis,  410,  439;  .M.  .-^ndre,  410: 
Georges  Claude,  410;  MM.  Angot,  Lebel,  Limb,  and 
Nanty,  410;  Langton  Cole,  439;  Dr.  Franz,  4-?(>;  Dr. 
Wolf,  439;  Prof.  Franz,  439;  Prof.  Sykora,  43-,:  iVol. 
Donitch,  439;  Herr  .Archenhold,  439;  Dr.  tlartmann. 
^  59 :  E.  Marehand,  439;  M.  PopofI,  439;  J.  Baillaud  and 
G.  Uemetresco,  439;  Prof.  .Max  Wolf,  470;  Dr.  CeruUi, 
470;  A.  Micthe,  470;  Herr  OsthofT,  470;  Dr. 
Hanschiewicz,  470;  M.  Luizet,  470;  M.M.  Cirera  and 
L'bach,  470  ;  J.  Comas  Sola,  470,  479,  534  ;  J.  W.  Sclioles, 
471:  H.  E.  Wood.  534;  W.  M.  Worsscll,  534;  H.  C. 
R'?'"vo,  534;  Mr.  Finlay  and  Prof.  Rudge,  534;  Halley's 
Comet  in  Japanese  Records,  K.  Hirayama,  140;  Halley's 
Comet  as  seen  in  1835  compared  with  Donaci's  in  1858, 
.\.  Brothers,  14S;  Transit  of  Halley's  Comet  across 
Vonus  and  the  Earth  in  .May,  Prof.  Kr.  Birkeland,  217; 
Observations  of  Halley's  Comet  and  Venus,  E.  T. 
.Mullens,  339 ;  Cardboard  Model  showing  the  Relative 
Positions  of  Halley's  Comet,  the  Sun,  and  the  .Earth 
during  I'resent  Apparition,  Rupert  Hicks,  330 ;  HaUey''s 
Comet,  its  History,  with  tJiat  of  other  Noted  Comets,  and 
other  .Astronomical  Phenomena,  Superstitions,  &c..  Rev. 
John  Brown,  376;  Halley's  Comet  and  Meteorology,  320  ; 
Proposed  Meteorological  Observations  during  Progress 
through  the  Tail  of  Halley's  Comet,  Prof.  Hergesell, 
:>2f> ;  .Messrs.  Assmann  and  Teisserenc  de  Sort,  320: 
Meteorok>gical  Observations  during  the  Passage  of  the 
Earth  through  the  Tail  of  Halley's  Comet,  W.  H.  Dines, 
F.R.S.,  427;  J.  N.  Pring,  437;  Meteors  from  Halley's 
Comet,  Mr.  Denntng,  330;  Changes  in  Halley's  Comet, 
Ernest  Esclangon,  330;  H.-3!!>'v's  Comet  and  Magnetic 
and  Electrical  Phenomena,  Dr^  C.  Chr<«e.  F.R.S.,  367; 
Halley's  Observation's  <  n  Hall'  v'';  Com.  t,  hS;,  A.  S. 
Eddington,  373  ;  Hall-^-.-  and  hii  Cour  t,  .Aldrcd  Lecture 
.■»t  Society  of  Arts,  Prof.  H.  H.  Turner,  F.R.S.,  387: 
Composition  of  the  Atmosphere  after  the  Passage  of 
Halley's  Comet,  Georges  Claude,  419;  Observations  of 
Halley's  Comet  made  at  the  Observatory  of  Athens, 
D-  Eginitis,  449;  Phenomena  Observed  at  the  Pic  du 
Midi  on  May  18-19,  £nule  Miichand,  449 ;  the  Tail  of 
HaPey's  Comet  on  May  ift'i9»  Howard  Payn,  487; 
W.  H.  Finlay  and  W.  A.  Douglas  Rudge,  487;  the 
Tramit  and  Tail  of  Halley's  Comet.  Knox  Shaw,  501 ; 
Dr.  Meyermann,  ^01 ;  Father  S.  Chevalier,  503 ;  M. 
Marehand,  503 ;  MM.  Cirera  and  Pericas,  502 ;  M. 
Eginitis,  503  ;  J.  BaiUoud  and  M.  Boinot,  503  ;  Dr.  Raro- 
baut,  503 ;  H.  H.  Gronning,  503 :  L.  Whitaker,  50s ; 
Observations  On  Halley's  Orniet  made  at  the  Obs^a- 
lory  of  Ebra,  Spain,  MM.  Cirera  and  Pericas,  .<;i3 : 
Change  in  the  Nurleus  of  Halley's  Comet,  J.  Baillnud 
and  A.  Boinot,  513;  New  Canals  on  the  Planet  Mars, 
Percival  Lowell,  39 ;  Occultation  of  Mars,  April  13,  160 ; 
Occultation  of  Mars  by  the  Moon  on  .April  13,  Dr.  W. 
Krebs,  383  ;  Mars  during  the  Recent  Opposition,  W.  E. 
Rolston,  440 ;  the  New  Canals  on  Mars,  M.  Jonckheere, 
468  ;  the  Intrinsic  Brightness  of  the  Sun,  Charles  Nord- 
mann.  3q  :  the  Intrinsic  Brilliancy  of  the  Sun.  Dr.  Nord- 
mann,  232  :  Astronomical  Curiosities,  Fact*  nnd  Fii!lacies. 
J.  Ellard  Gore.  33;  Curiositi' of  th':  Skv.  (^.nrrett  P. 
Serviss.  33;  Death  of  D.  O.  Mills,  41;  lirill;;i:i:  Fireball 
of  February  27,  W.  F.  D<"nnir  4^;  the  Sun-spots  of 
September  21;,  iqoo.  Dr.  S?.m  uiti,  ^'i  ;  Displacement  of 
Linns  .Tt  the  Sun's  Lirr.t-,  W  S.  Adams,  4(1;  the 
"  .Anuario  "  of  the  Madrid  Obstrv.Ttory,  1910,  46: 
Accelerated  Velocity  of  Jupiter's  Red  Spot  Hollow. 
Srriven  Bolton,  70;  the  Flattening  of  lo,  First  Satellite 
of  Jupiter,  J.  Comas  S*:.Ia,  ^Aj ;  the  Lacings  between 
Jupiter's  Belts,  Prof.  Lowell,  501  ;  th"  Phenomenon  of 
Purkinje,  Ch.  Gallissot.  00;  Some  Sr'.rtific  Centrr*. 
XV.,   the   Mount    Wilson   Solar   Observatory   of  the 


Digitized  by  Google 


vili 


Index 


r  Saturty 

L  )>>iy  ill  Is  »o 


Carnegie  Institution  of  Washington,  Prof.  G.  E.  Hale, 
I'rof.  IL  II.  Turner,  F.R.S.,  2Zj  'he  Solar  Eclipse  of 
1913  April  12,  M.  D,  Savilch,  108 :  Ephemcris  for  Eros, 
1910,  I'rof.  Wendtrll,  log ;  Prof.  Dol>erck's  Double-star 
Observation*,  102;  ObM-rvations  of  Southern  Doubli- 
Siars,  Mr.  Inncs,  i6j;  .%leasurcs  of  Double  Stars,  .Mr. 
Olivier,  -^ao ;  Double  Stars,  Prof.  Eric  Doolittlc,  506 : 
Dnnifl's  Comet,  lyoyr.  Dr.  Wolf,  mg  ;  Meteoric  .\stronomy, 
Mr.  Denning,  140;  Stars  with  N'ariable  Radial  Velocities, 
.NIessrs.  Cnmpbeil,  .Albrechi,  and  Wright,  140 ;  Dr.  Curtis, 
140  :  Precautions  .Necessary  in  Photographic  Photometry, 
MF.  Parkhurst,  140;  Obser\'ations  of  Satellites,  Prof. 
.•\itken,  140;  Death  and  Obituary  Notice  of  M.  Charlois, 
it'.S  ;  .April  Meteor  Showers,  John  R.  Henry,  180;  April 
.^hooting  Stars,  .Mr.  Denning,  221 ;  Sun-spots  and  FacuUe 
in  1909,  Prof.  Ricco,  163 ;  the  Nature  of  Comets*  Tails. 
Dr.  I..  Zehnder,  169 ;  Periodic  Errors  in  Right  .Ascension 
of  Standard  Star  Catalogues,  Dr.  Downing,  169 ; 
the  "  Gazette  .Astronomique,"  i6q  ;  the  Galactic  System, 
its  Structure  and  Origin,  Dr.  Karl  Bohlin,  2iii\  Saturn's 
Satellites  and  Rings,  Prof.  Barnard,  201 ;  the  Formation 
of  Saturn's  Ring  System,  Prof.  Lowell,  ;  tfie  System 
of  f  Herculis,  Mr.  Harper,  2ai ;  Theory  of  Fontenclle 
relating  to  the  Constitution  of  Comets,  Wilfred  de  Fon- 
vielle,  202;  Wilhelm  Olbrrs,  sein  Leben  und  seine  Werke. 
Briefwechsel  zwischcn  Olbers  und  Gauss,  j  11  :  the  Total 
Solar  Eclipse  of  May  fi^  lOto,  Frank  McClean,  aso : 
the  Total  .Scilar  F.clipso,  May  1910,  Dr.  W.  J.  S. 
Lorkycr.  ^14 :  Frank  K.  McClean.  Dr.  William 
J.  S.  Lockyer,  .^40.  404 ;  .Mr.  DrifTield,  ;  Observa- 
tions of  Comets.  Dr.  Wolf,  Jij  ;  Dr.  CIrafT.  ; 
Objectivf-prism  t)etcrminations  of  Radial  Vclocitirs. 
Prof.  Pickering,  ru  ;  Prof.  R.  W.  Wood,  ;  Stars 
with  Variable;  R;i3^1  Velocities.  O.  J.  Lee,  ;  the 
.Accuracy  of  R.idial  Velocity  Determinations,  ProfTFrost, 
AV> :  Encke's  Comet,  Dr.  Backltmd,  jjj  :  Spectra  of 
the  Major  Planets,  Dr.  \\  M.  Slipher,  2V£  ;  the  Velocity 
of  the  Solar  System  in  Space.  Prof.  Stroobant,  a^i  : 
Star  Colours,  Prof.  Louis  Bell,  j^i  ;  New  .Mnthod  of 
Planetary  Photography  employed  at  the  I.owell  Obse^^•a- 
tory  at  Flagstaff,  .Arizona,  I'.  Lowell,  232 ;  Solar  Parallax 
deduced  from-  .Mirrometric  Observations  of  Eros  in  1900 
and  tool,  .Arthur  R.  Hinks,  ?qo  ;  Distribution  of  the 
Filaments  in  the  L'pper  Layer  of  the  .\tmosphere,  H. 
Deslandres.  io<i ;  Com«  tary  Orbits,  Messrs.  Crawford  and 
>(eyer,  .^20 ;  .Miss  I.evy  and  Mr.  Meyer.  ^lo ;  Maximum 
of  Mira,  1000,  Herr  .Mav,  ^20 ;  H<Tr  Landwehr,  320; 
Parallax  of  th.-  Planetary  Nebula  G.C.  437.^,  Dr.  BohTm. 
l,io ;  Fireball  in  .Sunshin<>,  W.  F.  Denning,  ttq ;  Death 
and  Obituary  Notice  of  Sir  William  Huggins,  K.C.D., 
O.M.,  F.R.S..  342  ;  the  Spectra  of  Comets,  Prof.  Fowler. 

:  Observations  of  .Southern  Nebulic,  Mr.  Innes,  242  : 
Obsprv.ntions  of  the  Aurora,  Prof.  Barnard,  t4Q  ;  .Aurora 
I^orealis.  .M.  de  Kerillis,  412;  the  Problem  of  the  Resist- 
ing Medium,  Selig  Brodetsky.  jSj ;  the  Calcium  Bands 
at  A  6^82  and  A  <i.^8o.  Prof.  Barnes,  3S3  ;  Solar  Activity. 
tSi  ;  th<'  .Solar  Constant.  Dr.  Gorcaynski,  ^oq ;  Origin  of 
Binary  Stars,  Prof.  LL  N.  Russell,  400 ;  thcJpectroseopic 
Binary  jS  Aurig.-e,  R.  IL  Baker,  439 ;  thp  .Astronomical 
Society  of  Antwerp,  400;  Influence  of  Comets  on  the 
T#rr''strial  .Atmosphere  According  to  the  Kathodic 
Th<-ory,  iL  Deslandres,  418 ;  the  Brightne  ss  of  the  Sky. 
'lavin  Burns,  :  M<  tr  oric  Fireball  of  June  i_, 
n^nning,  444  :  the  Meteor  of  June  ij  468 ;  the  Earth  and 
Ciiinrt-i'  Tails,  R.  T.  A.  Innes,  4^9  :  .A.  S.  H^mmy.  4^0. 
thf  ObjTtive-prism  Determination  of  .Stellar  Velocities. 
Prof.  R.  W.  Wood,  4^ :  Coming  Total  Eclipses  of  tlu- 
Sun.  Dr.  Pio  Fmanuclli,  4^)8  ;  Lowell  Observatory  Photo- 
gr.-iph-:  of  the  Planets.  Pruf.  Perrival  Lowell  at  Royal 
In^titittion.  472  :  an  Fa<:y  and  Concise  Guide  to  the  Starry 
Heavens,  .irranged  as  a  Companion  to  the  Umbrella 
Si:ir  M.ip  and  Revolving  Star  Dome  for  Instruction  in 
.■\stronon»v.  D.  MrEwan.  481; :  Observations  of  Orionids 
in  1000,  Prof.  Dubi.T-^o,  £01  ;  the  Cape  Obser\'atory.  Mr. 
Hou-^h,  ^oi  :  July  .Tful  Aiiqirst  Meteors,  sot  ;  Distances 
of  the  Red  Stars,  Prof.  U.  N.  Russell.  ;;o>. ;  Standard 
Svstem  of  Pholo;;rapliir  Stellar  Mnciiitiide*.  Prof.  E.  C. 
Pirkering,  506;  the  Roval  Observatory,  Greenwich,  sof. ; 
Afjt'-orit'--  at  Boinbav,  W.  F.  Denning.  5^1  •  Observ.T- 
riiiiis  of  Winnecke's  Comet  loooJ,  R.  Prager,  534 ;  the 
Nfcition  e>f  »he  Moon,  Prof.  F.  W.  Brown.  s^S  ;  ari  Fxtr.i- 


ordinary  Solar  Filament,  LL  Deslandres,  L.  d'Azambuja 

and  V.  Bur!>on,  S47 
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.Atgier  (Dr.),  the  Touareg,  137 
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Atkin.s   (W.    R.    G.),    Cryoscopic    Determination   of  the 

Osmotic  Pressure  of  some  Plant  Organs,  .3 .SO 
Atkinson  (G.  T.),  .Marked  Plaice  in  the  North  Sea,  ^7 
Atlantic  and  Mediterranean,  Occanographical  Investigations 
in  the,  4_i2 

Atmosphere,  the  Free,  in  the  Region  of  the  British  Isles, 
W.  IL  Dines,  F.R.S.,  and  Dr.  VV.  N.  Shaw,  F.R.S., 
E.  Gold,  2212 

Atmospheric  Pressure,  Neutral  Doublets  at,  .A.  E.  Garrett 

and  J.  J.  I^nsdale,  2.ifi 
.Auerbach    (Felix),    Ektropismus    oder   die  physikalische 

Theorii-  dcs  Lcbcns,  gao 
Auger  (V.),  Alkaline  N^ngani-manganates,  a^ 
0  .Aurigae,  the  Spectroscopic  Binary,  R.  IL  Baker,  439 
Aurora,  Observations  of  the.  Prof.  Barnard,  343 
Auroral    Displays,    Wilfred   C.    Parkinson,    162 ;   S.  L. 

Elborne,  170 ;  R.  M.  Deeley,  219 
Australasian  Medical  Congress,  3.y 

Avebury  (Right  Hon.  Lord,  F.RTST),  Ants  :  their  Structure, 
Devek)pment,  and  Behaviour,  Prof.  W.  M.  Wheeler,  si 5 

.Aviation:  .Aeroplane  Stability,  Prof.  G.  LL  Brvan,  F.R.S. , 
to»  62J  W.  LL  Dines,  F.R.S. ,  {SlI  Stability  of 
Flying  .Machines,  Prof.  Herbert  Chatlcy,  Date 
of  Aviation  Meetings,  42 !  Proposed  .Arctic  Zep- 
pelin .Airship  Expedition,  j_i  ;  .Airship  Passenger 
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AN    EXCYCLOP.EDJC   TREATISE   ON  THE 

PROTOZOA. 
Lehrhuch  dcr  Protozoenkunde.    Zweitc  Auflage  der 
Protozoen        Parasiten  und  Krankheitscrroger." 
By  Dr.  F.  Doflein.    Pp.  x  +  914;  825  figures.   (Jena  : 
Gu«.tav  Fischer,  iqoq.)    Price  24  marks  (unbound). 

THE  study  of  the  Protozoa  has  made  very  great 
progress  during  the  last  twenty  years,  so  great 
thai  even  those  who  devote  themselves  to  this  branch 
of  knowledge  have  the  utmost  dtftlcully  in  keeping 
pace  with  its  rapid  advance.  This  state  of  things  is 
due  chiefly  to  the  great  practical  importance  of  the 
Protozoa  for  medical,  veterinary,  and  agricultural 
science,  but  also  because  the  primitive  forms  of  life 
give  the  clue  to  many  biological  problems  of  funda- 
mental importance.  Hence  the  number  of  those  who 
occupy  themselves  with  researches  upon  Protozoa  has 
very  much  increased,  both  amongst  professed  zoolo- 
gists and  also  amongst  those  to  whom  zoological 
questions  are  a  secondar>-  consideration ;  all  such 
workers,  however,  whatever  their  aims,  will  welcome  1 
the  publication  of  Prof.  Doflein 's  treatise.  This  work 
is  ostensibly  the  second  edition  of  his  well-known 
manual  on  the  Protozoa  as  parasites  and  causes  of 
disease,  a  most  useful  book  in  its  time,  though  now 
left  behind  by  the  flowing  tide  of  research ;  its  parent- 
age, however,  is  scarcely  recognisable,  since  the 
scctind  edition  appears  with  new  title,  changed  form, 
and  greatly  enlarged  scope.  The  treatment  of  para- 
sites and  disease,  though  not  neglected,  takes  a 
>econdar>-  place,  and  the  work  has  become  an  ex- 
haustive general  treatise  on  the  Protozoa. 

It  is  difficult,  within  the  limits  of  space  imposed 
upon  a  reviewer,  to  give  an  adequate  account  of  the 
wealth  of  facts,  ideas,  and  illustrations  contained  in 
the  900  or  so  pages  of  this  book.  The  work  is 
divided  into  two  halves,  the  first  containing  a  general 
account  of  the  natural  historv-  of  the  Protozoa,  the 
«xond  a  more  detailed  systematic  description  of  the 
groups  of  Protozoa  and  of  the  special  problems  con- 
nected with  them. 
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The  gener.il  part  begins  with  a  short  introduction 
giving  the  definition  and  distinctive  characters  of  the 
Protozoa,  and  is  then  subdivided  under  the  headings 
morphology,  physiology,  reproduction,  biology  (or 
bionomics),  system,  and  technique.  The  Protozoa  arc 
regarded  as  unicellular  organisms  occupying  a  middle 
position  between  the  Bacteria  and  their  allies  below 
and  the  Mctazoa  above.  As  regards  the  structure  of 
protoplasm,  the  author  is  a  strong  adherent  of  the 
alveolar  theory  of  Biitschli.  The  nucleus  of  Protozoa 
is  described  in  detail,  both  as  regards  constitution  and 
morphology,-,  and  special  sections  arc  devoted  to 
chromidia,  centrosomes,  and  blepharoplasts ;  we  miss, 
however,  any  discussion  of  the  binuclcar  hypothesis  of 
the  cell,  put  forward  by  Hartmann  and  Prowazek,  in 
relation  to  the  theorj'  of  the  centrosome.  The  term 
"  blepharoplast "  is  applied  by  the  author  to  the 
kinctonucleus  of  trypanosomcs,  as  is  usual  in  Ger- 
many ;  we  must  confess  to  a  feeling  of  surprise,  how- 
ever, that  the  author  doubts  the  nuclear  nature  of  this 
body. 

The  section  on  physiology  5s  subdivided  under  the 
headings  "  Stoffwechsel  *'  and  "  Kraftwechsel."  The 
section  on  reproduction  deals  with  fission,  fertilisation, 
form  and  development,  the  Protozoa  as  unicellular 
organisms,  and  theoretical  problems  of  sex  and  repro- 
duction. Under  the  fifth  of  these  headings  the  author 
discusses  the  hypothesis  of  nuclear  dualism  (more  cor- 
rectly dualism  of  the  chromatin-subslance)  of  the 
protozoan  organism  put  forward  by  Schaudinn  and 
Goldschmidt ;  according  to  this  view,  every  protozoon 
is  be  regarded  as  containing  two  nuclei  (or  rather  two 
kinds  of  chromatin),  a  "  Stoffwechselkern  "  of  vegeta- 
tive somatochromatin,  and  a  "  Geschlechtskern  "  of 
generative  idiochromatin.  The  author  considers  (and 
we  fully  agree)  that  there  arc  not  two  distinct  kinds 
of  nuclear  sub>tance,  but  that  one  and  the  same  sub- 
stance is  responsible  both  for  functional  activity  and 
for  heredity  in  the  protozoan  body ;  he  quotes 
Ilertwig's  opinion  in  support  of  his  own,  to  the  effect 
that  somatochromatin  is  idiochromatin  of  which  the 
activities  are  awakened,  and  idiochromatin  is  somato- 
chromatin in  which  the  activity  is  dormant  but  can 
be  renewed  under  suitable  conditions.    He  considers, 
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further,  that  many  substances,  which  have  been  mis- 
taken for  chromalin  on  account  of  their  affinity  for 
stains,  are  in  reality  reserve  materials,  prtcipitation- 
products,  and  the  like,  and  that  this  confusion  of 
chiomatin  with  other  substances  has  often  led  to  the 
erroneous  dKliiicilnn  nf  tun  kinds  of  ihromrUin. 

in  discussing  the  theoretical  aspects  of  reproduction 
nnd  fertilisation,  the  author  slates  and  reviews  in  a 
vrrv  clear  anJ  intcri'-Ntin^'  manner  the  various  theories 
that  tuive  been  put  forward,  especially  those  of 
Weismann,  Bfltschll,  Hertwig',  and  Schaudinn,  and 
ends  by  sketchinjf  in  brirf  oiitlino  n  thf  nr\-  of  his  own. 
I.ivin{j  cells  are  regarded  as  consisting  principally  of 
two  groups  of  vitnlly^ctive  substances,  the  one,  more 
fluid,  responsible  for  motor  phenomena,  the  other, 
more  viscid,  regfulating  metabolic  cell-functions.  In 
C(ll-rcpro<luc«iot>  by  fission  these  substances  are  never 
flistributed  with  mathematical  equality  amongst  tKe 
descendants,  hence  continued  division  brings  alKtut 
accumulations  of  different  properties  in  certain  indi- 
viduals, with,  as  a  consequence,  impaired  vital 
activity  and  reproducdve  power.  Individuals  are  |>ro- 
duced,  some  of  which  become  richer  in  reser\c  material 
(•emale).  others  in  motile  substance  (male).  Since 
these  two  kinds  of  individuals  contain  aggregations  of 
substanci  s  which  have  intcnNO  mutual  chemic  il  re- 
actions, they  exert  an  attraction  one  towards  the 
«ther;  the  two  individuals  tend  to  unite  as  gametes, 
and  by  their  union  rrll-rqiiiHliriiim  t<;  restored  nnd 
•vital  powers  renew  (  (!.  Itt  nte  lertilisanon  is  regarded 
laa  a  necessity  for  tlu-  life-cycle,  due  primarily  to  the 
imperfections  of  cell-division  and  to  the  consequont 
loss  of  equilibrium  in  the  cell-con!>tituents,  a  view 
wlddt  unites  and  extends  the  theories  of  Sdiaiulinn 
■and  Hcrtwig  respectively. 

The  snrtion  dealing  with  the  bionomics  of  the  Pro- 
\OMA   is   divided   into   the  following  subsections : — 
•occurrence  and  distribution,  habit  and  mode  of  life, 
adaptation  of  the  methods  of  nutrition,  adaptations 
of  the  reproductive  pr<n  t>>-.  s  and  m<  ans  of  dispersal, 
influence  of  the  medium,  light  and  rays,  temperature 
and  climate.     Under  tlie  heading  "System,"  the 
n'nrious  rl  iv-.incrtticnn;  that  have  been  put  forward  nn- 
•disciis^^nl.     l  iie  Protozoa  are  clubsified  into  two  niain 
4ivi:«]i>ns,  rir>t,  the  IHasmodroma,  including  the  Rhixtv 
^oda,  .Ma«.ii)^'o|)lH>rn,  nt^d  S[)oro/on  ;  nnd,  secondly,  the 
Ciliophora.  including  the  t  iliula  and  Sucloria.  The 
SpinMhaetes  are  rfgarded  as  leading  from  the  or- 
ganism.-i  of  bacterial  nature  to   Mastigoplmra,  nnd 
hence,  for  the  first  time,  we  believe,  in  a  treatise  on 
Proto/o;),  the  Mastigophora  are  dealt  with  before  the 
Rhizopoda. 

The  $.ection  on  technique  Is  a  brief  suinmar>-  of 
methods  of  cultivating,  investigating,  and  preserving 

Protozoa. 

The  special  part  of  the  work  is  a  detailed  descrip- 

lion.  in  systematic  ordrr,  of  tlu  sJructure  and  life- 
bisiories  u/  the  orders,  families,  and  more  important 
genera  and  species  of  Protosoa.  Intercalated  amongst 
the  sysr»>n»:i!ir  d''scripti<ins  arc  scciionx  dfallni,'  wiili 
•  he  parasiiic  and  pathogiiiic  importance  of  certain 
j,'roups.  nameh,  the  Spirochseles,  Flagellates, 
Amtsba;,  and  'relijs[x>ridia.  In  thpx  "-.ttions  the 
^iiseaaes  produced  by  the  Proto/oa  in  question,  and 
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their  pathok>gy  and  etiology,  arc  discussed,  with 
figures  and  descriptions  of  the  bloodsucking  Inverte* 

brates  which  are  rc^ptinslhlc  for  th>Ir  dls-.rinlnation. 
From  all  this  wealth  of  material  we  must  be  content 
to  note  a  few  points  concerning  debated  questions. 
Tlip  theorj-  of  an  alternation  of  sexual  nnd  non- 
sexual generations  in  tnr'panosomes,  comparable  to  the 
alternating  cycles  of  tisemosporklia,  is  regatrded  as 
purclv  hvpothctical  and  in  need  of  proof.  The  author 
coimders  that  it  will  probably  be  necessary  in  the 
future  to  place  the  genus  Trypanosoma  in  the  family 
("■frcomonadids,  in  cldsf  proxtmitv  to  Herpetomonas 
and  Crithidia;  on  thi-  other  hand,  Trypanoplasma  i.s 
placed  in  a  separate  family,  Bodonida;.  Schaudinn's 
statements  with  regard  to  thf.  f^lationship  of  Tr>'pano- 
soma  to  Hremoproteus  and  I^ucocytozoon  are  set  forth 
in  dttail,  together  with  the  criticisms  and  objections 
of  Novy,  MacNeal,  and  others;  judgment  is  suspended 
until  more  exact  information  shall  have  been  obtained, 
but  Hartmann's  iinior.  of  H.cmosporidia  and  Tr\'pan<t- 
somes  into  one  group,  the  Binuclcata,  ia  nut  accepted. 
The  genus  H»moproteas  (Halteridium)  is  dealt  witli 
in  an  appendix  to  the  H;i'nios|ioridia,  together  with 
Babesia,  Endotrypanum,  and  Lcishmania;  it  will  b? 
a  surprise  to  most  protosoologists  to  meet  with  Leish- 
mania  in  this  cnmpanv,  nnd  \vr  nre  decidedly  of 
opinion  that  its  proper  position  is  in  the  neighbour- 
hood of  Herpetomonas. 

In  the  class  Rhizopoda  the  forms  with  Inbose  pspii- 
dupodia  iind  a  shell  arc  placed  with  the  i»iuni)thai;i- 
mous  Foratninifera,  so  that  tl^s  order  can  no  longer 
bo  defined  by  the  reticulose  itature  of  its  pseudupodia. 
Ihe  Protoniyxidca,  including  the  genera  Vampyrella, 
Pseudospora,  Chlamydumyxa,  and  Labyrinthula.  are 
placed  as  an  appendix  of  uncertain  position  at  the 
end  of  the  Rhbsopoda. 

The  Telosporidia  are  subdivided  into  (jregarinida» 
and  Cocctdiomorpha ;  the  second  of  these  divisions  in- 
ciudes  the  Coccidia  and  the  Hnmosporldia.  which  are 
di\  ld(  d  into  riasmodida;  and  H;cmogre^'arinid:i . 
We  regret  to  see  tlie  famihar  generic  name  Coccidiuin 
replaced  by  Eimeria ;  this  is  one  of  those  many  cases 
where,  in  rntr  njiininn,  rebellion  aL^ninsl  the  ln\\'  nf 
priority  in  nomenclature  is  not  only  lawful  but  impera- 
tive. 

The  feelin^^  armised  1)V  even  a  cursorv  scrutinv  of 
this  biK»k  is  one  ol  disiii ay  at  the  vast  extent  to  which 
the  subject  h.is  grow  ti,  astonishment  at  the  erudition 
of  lti<'  autiuir,  and  t,'ratirudp  to  him  for  his  pains- 
taliiag  dili^iciitc  in  putting  together  such  a  store  of 
important  facts  and  so  useful  a  guide  to  ihe  intrica- 
cies of  the  subject.  It  would  not  be  difficult,  perhaps, 
to  point  out  parts  of  the  book  here  and  there  in 
which  certain  subjects  or  groups  have  not  been  so 
uell  treated  as  others;  the  Haemogrcgarincs,  for 
instance,  are  not  dealt  with  very  adequately.  But  a 
treatise  of  this  si/e,  on  which  the  carping  critic  would 
be  perforce  silent,  could  hardly  have  been  written  by 
a  human  being,  or  even  by  several.  It  Is  seldom  that 
Ml  (  at  a  work  is  completed  \>\-  oiu-  man  ;it  the  pre- 
sent time.  A  striking  feature  of  the  book  is  the 
number  of  beautiful  illustrations,  and  esperinlly  of 
prrvi'Hi^lv  iinpiihlished  figures,  some  by  tin  author 
and  some  by  other  investigators;  in  piirticular  we 
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vDuld  dtr.  ri  atirnlu  ti  In  iii,,n\  Tii^ures  reproduced  from 
those  kit  behind  by  the  late  Dr.  Fritz  Schaudinn. 
which  will  be  of  the  greatest  interest  to  all  proto- 

zciolojfl-,t>. 

In  coiidusian.  we  have  no  hesitation  in  recommend* 
inii  this  work  to  all  those  who  wish  to  possess  atl 
admirable  and  exhaustive  treatiK  on  the  Pr.  i,,/,, 

E.  A.  MlNCHIN. 


TUF.    EARIV   HISTORY  OF  A£ir  ZEALAND. 
MuTtiitku,  a  History  of  the  South  Island  of  New  Zea- 
land and  the  lOands  adjaetnt  and  lying  to  the 
South,  from  1642  to  1835.    Hy  Robert  Mi  X.ih.  rp. 
XV +  490:  with  plates  and  charts.  (Wellington, 
N  Z     vvhitcomb^  'ilM  Tombs.  Ltd..  1909.) 
•TpHOSE  «-ho  are  personally  acquainted  with  that 
^    prosperous  and  very  up-to-date  portion  of  His 
Majesty- 's  Empire  now  known  as  the  Dominion  of  New- 
Zealand  will  find  it  ditVicult  to  rfrtlUo  thnt  -^n  rrrrnllv 
the  y«ar  1835  the  Customs  House  autlKirities  in 
London  decided  thai   wh  il,   oil  imported  from  that 
coonby  was  liable  to  a  duty  of  26/.  12s:.  per  tun,  on  the 
fSroimd  tfiatft  didnbt  come  from  a  British  possession. 
Somrmv  siirrliiir  events,  however,  had  alreadv  taken 
place  in  New  Zealand  at  this  date  that  it  has  required 
eleven  years  of  reiM-arch  to  enable  Mr.  McNab  to 
recover  from  the     fnt^otu  n  past  "  the  materials  for  a 
historj-  of  the  southern  portion  of  the  Doniinion  from 
the  time  of  its  discovery  by  Tasman  In  1(  4-^  up  to  the 
year  mentioned.    Ttie  t.i>k  ha^  heen  an  arduous  one, 
involving  the  clo>e  study  o<  rare  works  in  EngUsh. 
^Mnbh.  French,  and  Russian,  and  the  examination 
of  countless  official  documents  and  files  of  local  news- 
papers,   fn  format  ion  has  been  brought  together  from 
yvcry  quarter  of  the  jjlobe,  and  not  the  least  interest- 
ing  of  the  author's  discoveries  is  thnt  of  n  ^prir<i  of 
manuscript  logs  of  early  voyages,  w  hich  he  found  in 
the  library  of  the  Essex  Institute  at  Salem,  Massa- 
chusetts. 

The  classical  explorations  of  Tasman.  Cook,  and 
Van.  uv<  t  are  already  familiar  to  students  of  history, 
but  the  details  of  llellingshausen 's  visit  have  hither"t>. 
keen  ahnost  unknown  to  English  readers.  He  com- 
Tiianded  a  Kus^i.m  e\[)nlition  which  reached  New  Zea- 
land in  i8jo.  The  narrative  of  the  voyage,  published 
in  Russian,  is  now  ven-rare.  .^n  abridged  translation 
«a-^  puhHshed  in  (;«  rrnan  in  i.,r,4,  and  .Mr.  McNab 
has  included  in  the  present  voluntc  an  English  trans- 
lation of  the  portions  relating  to  New  Zealand,  the 
most  interesting  of  which  is  a  graphic  account  of  the 
ea-elephant  fishery  which  then  flourished  in  Mac- 
•ijuarie  Island. 

In  the  early  pari  of  the  ninelfriuli  eiiitt:rv  New 
2caland  and  the  adjacent  island-,  ^ere  a  kind  of 
i*o-man 's-bnd,  and  a  happy  hunting-pround  for 
sealers  and  whalers  from  .\ustralia  mul  Amerirn  Tlie 
records  of  these  early  trading  expeditions,  culled 
largely  from  the  shipping  repOrU  and  correspondence 
columns  of  the  Sydnej'  newspapers,  contain  miu  h  nf 
thrilling  adventure.  The  men  niust  have  been  made 
of  stern  ^uilT  who  would  consent  to  be  left  behind  in 
small  scaling  gangs  on  an  almost  unknown  coast, 
exposed  to  the  attacks  of  the  camiibal  Maoris-  attacks 
whicb  were  sometimes  verv  successful— «nd  with 
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M  tnt\    supplies,   while   their  ship  continued  her 

explorations,  to  call  for  lh(m  nnd  their  sen!«kin«!  nf 
some  future  date,  often  many  months  later.  Sydm  v 
formed  the  headquarters  of  most  of  these  expeditions, 
it  was  then  n  oonvict  settlement,  and  we  are  told  that 
Governor  Phillip  actually  asked  the  nnglish  authori- 
ties  tor  special  powers  to  de|)ort  condemned  men  to 
New  Zealand  to  be  handed  over  as  food  for  the 
natives  I 

The  comiiilatiim  df  tlii-  work  hn^  eviflentlv  heen  a 
labour  of  love,  but  the  author  has  none  the  less 
earned  our  gratitude  by  the  manner  in  which  he  has 
fulfilled  his  task.  I-'thnnln^ists  and  nntiiralist>  will 
both  find  a  pood  deal  to  interest  them  in  the  book,  but 
it  is  as  a  piece  of  historical  research  Uiat  it  must  be 
judged,  and  we  expert  thnt  the  writer  of  historical 
romance,  as  well  as  the  more  serious  student  ut  his- 
tory, will  profit  largely  by  it  in  years  to  come. 

A.  D. 


CHEMICAL  COSTROL  OF  FOODSTUFFS. 
Food  Inspection  and  Analysis.  For  the  use  of  Public 
Analysts,  Health  OfTtcers,  Sanitary  Chemists,  and 
Food  lu  inicinisls.  By  .Albert  E.  Leach.  I')).  + 
954  4- xl  plates.  .Second  editk>n,  revised  and  enlarged. 
(New  York:  John  Wiley  and  Sons;  London:  Chap- 
man and  Halt,  Ltd.,  1909.)   Price  31^;.  €d.  net. 

THIS  work,  the  first  edition  of  w  hich  was  reviewed 
in  these  columns  some  four  years  apo  (Nature. 
November  17,  19041  p.  57),  is  favourably  known  in 
this  country  as  a  vety  useful  aid  in  the  analysis  of  food- 
stuffs. For  the  Information  of  readers  interested  in 
this  subject  and  hitherto  unacquainted  with  the  volume, 
we  may  mention  that  it  aims  at  giving,  in  a  compass 
of  about  a  thousand  pages,  a  short  description  of  the 
orif,'iii  and  comixisitimi  of  all  the  chief  foods,  mndi- 
ments,  and  alcoholic  beverages;  together  with  a  selec- 
tion of  the  most  approved  methods  for  their  chemical 

and  physical  exaniination. 

General  laboratory  equipment  is  dealt  with,  and 
there  are  sections  devoted  to  spedal  apparatus,  such 
nf;  the  mtrroscope,  enmera,  tintometer,  refractometer, 
aii<l  poiarimeter.  Numerous  tables  of  analytical  con- 
si.mts  are  provided,  as  well  as  many  illustrations  of 
microscopical  structure;  in  fact,  the  iden  appe.irs  to 
be  to  make  the  book  so  far  as  possible  self-surtkient  for 
all  ordinary  work.  The  convenience  of  this  is  obvious; 
the  essential  information,  enabling  routine  samples  to 
be  disposed  of,  is  collected  in  one  volume  instead  of 
bc-ing  scattered  over  half-a-dozen.  For  assistance  in 
dealing  with  special  cases,  where  fuller  deiaiU  are 
necessary,  a  long  list  of  references  is  appended  to  each 
ctiapter. 

The  new  matter  in  the  second  edition  runs  to  some 
167  pages.  A  notable  extension  Is  made  in  the  diapter 

devoted  i>)  cereals.  Here  wi>  remark  the  inclusion  of 
such  matters  as  the  use  of  pancreatin  for  starch- 
converting  purposes  alternatively  to  malt  extract;  a 
InWe  (Krliber's)  for  determining  pentoses  and  pentos- 
.tns  from  the  amount  ot  phloroglucide ;  a  scheme  for 
complete  ash-analysis,  and  sections  dealing  with  the 
bleaching  anf!  exaiiiinatioti  of  flour.  These  Inst,  in 
addition  to  the  usual  methods  (or  determining  the 
proportions  of  gluten,  gliadin,  and  other  pn»imatB 
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constituents  of  flour,  include  descriptions  of  baking- 
tf^f*  a!)sorption  and  douffh-tests,  and  the  two  best- 
known  means  of  recognising  bleached  flour,  namely, 
ezCraetion  of  the  colouring  matters  with  light  petrol- 
eum, and  the  detection  of  nitrites  in  the  sample. 

An  extension  whicfi  will  be  found  very  useful  is  a 
separate  chapter  upon  the  esiamination  of  ftavourinfr- 
extract^  and  their  substitutes.  Processes  are  given  for 
the  determination  of  vanillin,  ooumarin,  benzaldehyde, 
lemon  t>il,  wintcrprctn  oil,  and  other  esstyitial  oils 
occurring  in  extracts  and.  essences;  and  notes  upon 
adulterants  and  Imitations  are  also  included. 

It  will  bo  readily  understood  that  with  so  larpc  n 
field  to  cover  a  single  volume  does  not,  even  with  n 
diousand  pages,  suflioe  for  any  exhaustive  dseussion 
of  the  various  topics.  The  really  difficult  cases  of 
adulteration,  the  doubtful  "border-line"  problems, 
remain  always  depotvlont  for  their  solutUm  upon  tlie 
expcrienrf,  skill,  and  wider  knowledge  possessed  by 
the  analyst.  Beyond  this  general  observation,  how- 
ever,  then  ia  little  but  praise  to  bestow  upon  the  boc^k. 
Apart  from  one  or  two  misprints,  the  only  questionable 
matter  noticed  is  the  Dcfren's  table  on  pp.  595-7, 
where  the  values  of  lactose  appear  rather  doubtful; 
and  one  may  daim  a  Uttk  gnunUe  at  the  pounds 
avoirdupois ;  the  book  is  not.  In  the  literal  sense,  likely 

to  be  a  rude  mccum.  It  will  lie  on  the  laboratory 
table,  but  it  will  be  worth  its  place  tlterc.         C.  S. 


THE.  MOVEHEKTS  OF  CHKOMATOPHORES 

IN  PLANTS. 

Dit'  (ji'ititHs-  uttd  I.n  i;i  vi  randerung  dcr  I'llmzrv- 
Chromalophorcii.  By  Dr.  Gustav  Senn.  Fp.  xv 
+  397.  (Leipzig:  W.  Engelmann,  190&)  Price  20 
marks. 

CHRO.MATOPHORES  in  plants  were  for  long  re- 
garded as  merely  i<  tTipor.iril\  difft  rfritiated 
fragments  of  the  cytoplasm,  and.  cvtii  within  the  pre- 
wmt  decade,  wore  viewed  as  cell-organs  the  physj.  .lat;i- 
cal  behaviour  of  which  is  largely  or  mainly  detcnniru  d 
by  the  general  protoplasm  ;  but  more  recent  invc>iijj;;i- 
tions  have  incre.isingly  led  botanists  to  regard  cliroma- 
tophores,  not  only  as  morphological  individuals— so  to 
speak — ^within  the  cell,  but  also  as  |rn\  -.iological  organ- 
isms in  (he  cn'tj^'id.  The  climax  of  thi^  \ir\v  i>  the 
suggestion  that  chromatophores  arc  in  phylogeny 
nothing  more  than  descendants  of  parasitic  green 
organisms  which  rntcn-d  into  vvmbio^is  with  cells  not 
possessing  chlorophyll.  Though  this  extreme  hypo- 
thesis is  not  favoured  by  Dr.  Senn,  the  evidence  which 

hf  supplies  caus''*;  him  to  conclude  th:it  rhromntophores 
have  larger  po\v<  rs  df  .u  iive  contractility  and  more 
varied  irritabilit}  than  h  i^  hitherto  been  believed.  He 
concludes  that  their  change  o(  shape  and  niovcments 
in  the  cell  are  exclusively  or  mainly  the  result  of 
their  own  special  activity,  and  that  they  are  not 
passively  distorted  or  transited  by  the  cytoplasm 
(though  he  naturally  admits  their  passive  carriage 
by  rotating  protoplasm  and  the  like). 

The  book  begins  with  the  consideration  of  the 
change  of  shape  of  the  indlviduat  chloroplast,  a  phen- 
otnciioii   ^"-rnrmllv   nri,'I(c!id   hv   bntar.iral  ti^nchrr-., 
though  easily  visible  in  such  familiar  laborator}  types 
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as  Funaria  and  Vaucheria.   Dr.  Senn  deKribes  the 

changes  of  *hape  in  a  number  of  types,  and  discusses 
the  parts  pIa5Td  in  causing  them  by  light,  temperature, 
and  chemical  and  othi  r  agencies.  His  general  con- 
clusion is  that  change  of  shape  of  the  chromatophm^ 
is  oocadoned  by  "difFuse,**  not  directive  stimuli. 

The  main  mass  of  the  book  deals,  howr  v<  r,  uith 
clianges  in  position  of  the  chromatophorcs  in  the  cell. 
Eight  different  patterns  of  distribatfon  are  recognised 

(pistrophc,  apostrophe,  systrophc  (round  the 
nucleus),  peristrophe  (uniformly  round  the  cell-walls), 
antistrophe  (on  the  wall  facing  the  light),  diastrophe 
(on  the  wall  facing  the  lij^flit  and  on  that  Opposed  to  it), 
parastrophf  (in  .shaded  puns  ui  the  cell),  and  escharo- 
stropfic  (at  the  focus  of  the  rays  of  light  entering  the 
cell).  The  conclusion  is  drawn  that  change  of  position 
of  the  chromatophorcs  in  the  cell  is  the  result  of 
"tropic  t.ictic  [taxis]  stimulus,"  in  which  the 
direction  of  the  stimulus  (for  instance,  light)  does  not 
ns  such  determine  the  result,  but  only  does  so  in- 
directly by  invt)lvinj^  a  (lifTerencc  in  inti-nsity.  Accord- 
ing to  Dr.  Senn  the  distribution  of  the  chromatophorcs 
in  the  cell  is  not  the  result  of  a  simple  stimulus 
emanating  from  thr  general  protoplasm  or  released 
by  differences  in  turgidity,  but  is  the  consequence  of 
several  types  of  JrritabiU^  (photocud*.  chemotaids, 
thermotaxis,  osmotaxis)  possessed  by  the  chromato- 
phores,  which  thus  react  in  the  same  manner  as  free 
zoospores  or  ProtOioa. 

An  appendix  treats  of  the  refractive  index  of  the 
plant  c^:-!!. 

In  a  brief  notice  it  is  impossible  to  do  justice  to  the 
wealth  of  detail  in  the  book,  whi«h,  except  in  the 
case  of  the  spedal  investigator,  fs  one  to  be  consulted 

rather  than  read  through  ;  indt  ed,  tiie  i)r«  st  nt  leviewei 
confesses  that  be  has  not  read  the  whole  of  the  j't* 
pages  of  text. 

Apart  front  containing  the  results  of  prolonqetl  re- 
search and  numerous  observations,  this  critical  book 
derives  value  from  the  thoftiugfa  manner  in  which 
the  ntithor  considers  and  dtx's  jiisficr  to  thr  worlc  of 
liis  predecessors,  also  from  the  reptattd  sunim.irits  of 
the  conclusions  arrived  at  concerning  the  various 
problems  investigated,  and  from  the  rich  biblioj^rapliy 
and  excellent  index.  The  book,  in  fact,  is  one  that 
should  at  least  be  in  the  library  of  every  botanical 
institute. 


MODERN  ALGEBRA. 

(1)  .1  Xfw  Algebra.  By  S.  H  irn  ird  and  J.  M.  Child. 
Parts  i.-iv,,  with  answers.  Pp.  x+534.  Price  4*. 
Part  iv.,  wldi  answers.    Pp.  x+ (301-466).  Price 

Is.  Qif.    (I,ondon  :  Macmillan  and  Co.,  Ltd.,  iqoq.) 

(2)  College  Algebra.  By  Dr.  S.  C.  Davisson.  Pp. 
ix  +  191.  (New  York  :  The  Macmillan  Co. ;  Ixmdont 
Macmillan  nnd  Co..  Ltd.,  1909.)    Price  7J.  f'\'i. 

(i)T^EW  branches  of  elementary  mathematics  have 
escaped  the  hand  of  ^e  reformer  during  the 
Inst  un  years.  That  this  i-,  n  healthy  symptom  is 
unquestionable,  for  at  least  it  [iuints  to  a  revival  of 
interest,  which  cannot  but  infuse  fresh  life  into  a 
^object  thaf  the  nronofonv  of  time  may  render  arid 
and  perfunctory.     What  measure  of  favour  is  to  be 
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accorded  to  eadi  set  of  chang^es  must  necessarily  de> 

j)end  on  the  view  that  is  taken  of  the  purpose  of  a 
mathMnatical  training  in  our  educational  system.  It 
b  not  ea^  to  form  a  combination  of  what  is  useful 
with  whnt  is  interesting';  and  still  Ic^s  is  it  a  simple 
n'.ntter  to  determine  how  far  it  is  judicious  to  discuss 
at  an  early  stage  the  fundamental  ideas  which  under- 
II"  each  branch  uf  inathcinatics.  But  nt  the  present 
tune  we  believe  tiuvt  there  is  a  dangerous  tendency 
to  pass  over  all  considerations  of  mathematical  philo- 
sophy a<  too  ditfiCLiIl  fir  \ininterf^tini,f.  ^^'t»  thf^refore 
HflcKiiK-  th(  present  volume,  which  is  a  real  attempt 
t  I  build  up  an  elementan,-  course  of  alpfebra  on  the 
fundamental  concepts  of  number  and  the  operations 
10  which  it  is  subject.'  ' 

The  book  is  divided  into  four  parts ;  the  ftrst  deals 
uith  positive  numbers,  the  second  with  rero  and 
negative  numbers,  the  third  with  irrationals,  and  the 
lost  uitfi  the  more  advanced  appUcations,  such  as 
simultaneous  quadratics,  proportion,  progressions,  and 
the  variation  of  simple  functions.  Each  new  idea 
that  occurs  is  e\plalnid  at  considerate  length  in  the 
text  with  admirable  clearness,  and  is  usually  illus- 
trate<l  by  graphical  examples.  In  practice,  no  doubt, 
'  \\\  be  used  as  the  substance  of  an  oral  treatment, 
iur  tew  pupils  will  be  sufficiently  mature  to  be  able 
to  read  and  assimilate  !t  unaided.  There  are  abundant 
evamples,  a  useful  number  of  test  papers,  and  an 
index  which  should  prove  of  great  practical  value. 
We  hope  that  this  book  will  be  widely  used,  for  its 
principles  are  sound,  and  it  introduces  the  student  to 
a  number  of  ideas  that  are  both  stimulating  and 
instructive. 

Tlili  volume  is  intended  to  be  used  for  a  revision 
courw.  Stress  is  therefore  laid  on  such  features  of 
the  subject  as  are  apt  to  be  dealt  with  rather  cursorily, 
K  x  <  \  <  n  ntnitted  durini;  tht-  first  reading.  .\t  the  same 
time,  however,  the  plan  of  the  book  is  not  designed 
to  meet  the  wants  of  the  professional  mathematidnn, 
li'.f  to  suit  t1io<L-  who  need  a  rc-iMiiv^My  criiiiplfte 
knowledge  of  the  elementary  principles  of  algebra. 
The  remainder' tfieorem  and  the  principle  of  undeter- 
minef!  cneflirirnts  are  placed  in  an  early  chapter;  the 
Mfction  on  linear  equations  contains  also  the  funda- 
mental properties  relatinfir  to  the  roots  of  equations 
of  any  degree:  nntl  the  theory  of  'simultaneous  equa- 
tions is  expanded  lo  include  an  elementary  account 
of  the  use  of  determinants.  By  such  means  as  these, 
the  author  has  provided  a  cour<!e  which  is  admirably 
adapted  for  a  second  n  ading.  I  he  treatment  is  fresh 
and  vigorous,  th-  1  \|ilanations  are  clearly  put,  and 
j5:reat  care  has  been  taken  to  ensure  that  the  student 
really  understands  the  nature  of  the  various  ojjerations 
whidi  he  is  called  upon  to  perform. 


OIK  BOOK  SHELF. 

Let  TrembUments  de  Terre.  Hy  I'Abbd  Moreux. 
Pp.  vil-i-378.  (Paris:  Henri  Jouvc»  1909,)  Price 
4  francs. 

0\  June  II,  (owns  in  south-eastern  France,  and 

particularly  those  in  the  (Ji«5trict  of  Prcvence,  were 
^hatten•d    by    an    earthquiike.    The    places  which 
sufiered  most  were  Salon.  Lambesc,  Saint-Cannat, 
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Kognes,  and  Le  Puy-Sainte>]UpanKle.  Roughly 
speaking,  the  damage  done  to  structures  was  esti- 
mated at  i6,doo,ooo  francs,  which  means  something 

m»>re  than  half  a  nnllion  sterling.  From  a  nionetarv 
point  of  view  this  is  a  lari,'!'  sinn,  and  it  no  doubt  repre- 
sents the  effects  of  an  unusually  large  earthquake. 
Had  a  similar  rock  adjustment  taken  place  beneath 
a  large  city  this  sum  would  have  been  greatly  mag- 
nitied.  The  damage  at  San  Francisco  has  been  esti- 
mated at  70,000,0001.  sterling.  Naturally,  the  disaster 
excited  the  imagination,  and  survivors  have  speculated 
on  the  cause  of  cartltquakes.  One  outcome  of  the 
thoughts  which  were  so  rudely  created  is  the  book  by 
the  Abb^  Moreux. 

1  hi  author  has  read  much  about  earthquakes.  At 
the  outset,  although  he  tells  us  that  his  writings  are 
not  addressed  to  specialists,  he  has  taken  pains  to 
]K>pularise  speculations  about  which  spcdalists  have 
but  slight  knowledge.  He  gives  us  a  series  of  pic- 
tures of  the  ruins,  tells  us  abjui  the  heartrending 
cries  of  the  people,  the  arrival  uf  the  doctors,  the 
erection  of  hiiis,  and  ihr  i^'tnerosi ly  of  the  Pope. 
Next  wc  read  about  possible  premonitory  signs.  We 
tire  told  that  b«>fore  the  earthquake  people  suffered 
trom  vertigo,  clocks  struck  wrongly,  whilst  pigeons 
flew  about  rather  than  going  to  rest.  One  interest- 
ing picture,  which  is  not  unlike  the  Cullinan  diamond, 
is  that  of  our  pyrnmida!  earth,  the  fourth  corner  of 
uhirh  was  found  In  Sir  Frnt  st  Shackleton. 

lielerence  is  niadi  ti>  mi  nt  investigations  relating 
10  seismology,  from  which  we  learn  that  our  worlcj 
has  a  rigidity  double  tliat  of  steel.  \'olcanic  and 
seismic  effects  j»re  not  directly  connected,  but  earth" 
quakes  are  in  part  the  result  of  tectonic  adjustments. 
They  hold  a  relationship  to  the  wobbling  01  the  pole, 
fluctuation-,  in  l).irometric  pressure,  the  chan£,'f  cf 
season'-,  kmar  and  solar  aiiractions,  and  to  internal 
convectii  n  cuik ms.  Harthquakes  explain  certain 
perturUtiions  of  magnetic  needles  and  earth  currents, 
whilst  they  are  closely  associated  with  solar  radiation. 
The  periodicity  of  earthquakes  and  their  prediction 
are  subjects  which  are  not  overlooked,  whilst  many 
pages  are  devoted  to  construction  in  earthquake  coun- 
tries, and  to  the  mitigation  of  disasters.  The  rela- 
tionship of  pressure  to  tempi  r  iture  as  we  descend  in 
the  earth,  and  the  fact  that  b*  di(  s  may  during 
crystallisation,  or  when  they  pass  Ironi  id'-  fluid  in 
Ihe  solid  state,  suddenly  expand,  arc  phenomena  which 
the  .\bbt'^  discusses  at  considerable  length.  In  fact, 
we  are  told  that  the  shock  accompanying  such  expan« 
sions  may  be  the  jiriiu  ipal  cause  of  many  earthquakes. 

It  is  an  interesting  little  book,  and  will  furnish 
many  with  subjects  for  speculation  wliich  have  never 
crossed  their  minds  before.  J.  MiuiB. 

77je  Mi  thods  of  TrxtHi'  Clu-niistrv .  hring  the  Syllabus 
of  a  Lcclure  ToKrvr  o for  use  in  Texlile 
Laboratories.  By  Dr.  I.  Dannerth.  Pp.  viii^i()4. 
(New  York  :  Joltn  Wiley  and  Sons;  London  :  Chap- 
man and  Hall,  Ltd.,  1908.)  Price  8s.  6d,  net. 

If  the  author  had  employed  the  title  "Some  Methods 
of  Textile  Chemistry"  in  place  of  the  one  he  has 
chosfii  he  would  hiive  erred  on  the  ri^ht  side.  Hut 
to  .attempt  to  deal  with  the  whole  subject  of  textile 
chemistry — one  of  the  most  difficult  and  involved 
branches  of  analytical  chemistry— in  130  small  octavo 
pages  of  large  type  can  scarcely  result  In  anything 
of  r»al  value,  even  if  the  work  is  done  as  uell  as  it  is 
possible  to  do  it.  But  when,  as  in  the  present  case, 
the  information  is  badly  arranged,  containing,'  nnicii 
th.at  is  superfluous  if  not  useless,  while  omitting  many 
nuitters  of  fundamental  imjKJrtance,  and  is  not  without 
a  liberal  sprinkling  uf  mistaken  and  inaccuracies,  the 
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Inevitable  result  is  a  dismnl  failurf.  It  is  not  quite 
clear  for  what  class  uf  reader  the  «-ork  is  really 
intended,  for  in  the  preface  read  (hat  it  "is  in- 
tended to  be  a  source  of  information  and  ready  refer- 
ence for  the  textile  chcnli^t."  while  on  the  titie-pape 
it  would  appear  ft>  ni  tlie  continuation  of  the  iii.iiri 
title,  "beinK  the  syllabus  of  a  lecture  course  .i(J.i[)tt  d 
for  use  in  textile  laboratories."  that  it  inijjhi  b(  in- 
tended for  some  other  purpose,  possibly  for  teaching. 
In  either  case  it  has  missed  its  mark. 

These  "knowledge  in  1  nutshell"  publications. on 
tcchnicnl  chemistry,  of  which  there  appears  to  have 
been  an  inc  r>  isiiii;  ^iip|>l^'  of  late  \ears,  may  be  just 
the  sort  i  l  ihitig  th.it  please  people  who  like  that 
sort  of  tliin<^  ,  but  althoiii;li  ih.  rr  .ir>  :i  ft  w  .  Ni  i  ptions,  it 
IS  doubtful  whether  thiy  do  iiuich  m)od,  while,  on  the 
other  hand,  they  may  do  distinct  harm  Ihrouj^ih 
creallnif,  unider  pretentious  titles,  a  totally  misleading 
ImpresHOn  of  the  subject  as  it  presents  itself  in  actual 
practice. 

llatnr-ivisscnschafttUht's  I'literrichlswcrk  fur  hoherc 
Mddthenschuhtt.  Bv  Prof.  Dr.  K.  .Smalian.  .\uf 
tirund  ilcr  lit'stimiiuiiii^i  n  \>iui  ii»  I)>-(-cinbfr.  i(n<^. 
iiber  die  Ncuoi Uiiuiij;  lier  hoheren  Madclaoschul- 
wcsens  in  Preuszen  bearbeitet  von  K.  Bernau.  II 
Teil:  Lehrstoft  der  M  Klasse.  Pp.  Xo.  Prcis  i.So 
marks.  Ill  Tell :  LehrstofT  der  V  Klasse.  Pp.127. 
Preis  2.25  marks.  ( Leipzig :  G.  Freytag;  Vienna: 
E.  Tempsky,  190CJ-10.) 

In  the  early  part  of  last  year  a  notice  appeared  in 
Nau  rj:  of  Dr.  Snu'ilian's  '"Leitfadcn  der  Tierkunde 
fiir  hohtrc  Lehranstalten,"  a  work  comprising  a 
zoological  text-JMok  in  separate  fasciculi  intended  for 
the  u«e  of  the  vartous  classes  In  German  high  schools. 
The  fascKuIi  now  firfiirp  us  form  part  of  another 
work  Utsij^iK'd  nn  snmi  what  similar  lines  for  the  use 
of  jjirls'  sitifiols.  but  hicludinf;  bot.uiy  a-  will  a-- 
zoologv.  'I'he  fjeneral  commendntion  bestowed  on  the 
•■  Leitfaden"  may  be  extended  to  the  present  text-book, 
with  the  addition  that  we  have  little  fault  to  find  with 
the  coloured  plates  of  animals,  while  those  of  plants 
Are  excellent  examples  of  German  colourprinting,  and 
worthy  of  .nlf  praise.  Each  of  the  two  fasrfcuR  now 
before  II--  (!!\ide(I  uiio  a  !)o(anlc.il  and  a  /(ioto.4icnl 
portion;  ami  it  may  be  priMitiied  ihat  the  -..-mit-  hobis 
m>od  for  the  other  p«)rtio)i  of  tlic  series.  ]  (k  /oo- 
iufiical  section  of  the  second  fasciculus  is  dev. k  1  in 
vertebrates,  and  that  of  the  third  to  arthrop.wiv.  A 
number  of  well-known  species  of  mammals  are,  how- 
ever, described  in  the  first  fasciculus. 

The  (general  plan  of  the  work  is  similar  to  that  of 
the  "  I.eitfaden,"  the  various  orders  beinj^  treated  In 
svsti'inaiie  order,  and  a  t'Ttain  lUinibrr'  (■(  t\]iieal 
sp^'cie-,  bf  ui^  sele€tcd  iiir  cuiitpiiralivclv  full  iiulici', 
while  other  fjroups  are  treated  more  briefly.  In  the 
case  ot  the  species  selected  as  types,  leading  features 
in  the  external  form  and  structure  and  noticeable 
traits  in  the  matter  of  habits  are  touched  upon ;  and 
throuierhout  the  work  technicalities  are,  so  far  as 
possible,  avoided.  The  only  scientific  names  intro- 
duced arc  those  of  species,  ordinal  and  family  prouos 
beinfj  referred  to  bv  \ernaeular  desj^Miation'-.  In  the' 
main  the  species  represented  in  the  iliustratiuns  stem 
to  be  correctly  named ;  but  in  one  of  the  coloured 
plates  the  monkey  desij^nated  Cercopithccus  sabafu.t 
is  clearly  C.  aetbiops  or  one  of  the  allied  forms,  as  it 
has  the  distinct  white  brow>band  of  the  latter,  which 
is  absent  In  the  former.  So  far  as  we  can  see.  the 
hook  appears  admirably  suited  for  its  purpose, 
althou);h  it  by  no  means  follows  that  il  would  be- 
equally  well '  adapted  to  the  needs  of  English 
schools. 
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LETTERS  TO  THE  EDITOR. 

[The  Editor  doti  not  lidd  himulf  ti  '.pi-ii.uhi,-  for  opinions 
expressed  by  his  ti>rrvsl>oiidcnti.  Si-iliur  lati  lit:  uttdcrtake 
to  tituni,  iir  to  ,  <i>n  (ui  until  the  '^'ritrrs  of.  rejected 
manuscripts  intended  for  ilus  or  any  other  part  of  NatL'KJE. 
.Vo  HptUe  is  taken  of  anonymous  communicationt,] 

The  Meaning  of  "  lonisation  " 

Im  asking;  for  precision  of  langiiafje  (p.  487),  Prof.  .Arm- 
strong shows  how  much  he  has  fallen  b<-l)ind  his  tiinr. 
If  hv  had  kopt  abreast  of  the  recent  di-veloptncnts  of  ihe 
principl- of  -cience,  he  wnulr)  know  that  to  be  precis** 
means  running;  the  risk  ul  Im  ini;  wrung,  which  is  to  be 
a\;i'(l.<l  ;il  all  i(>-.l>.  IVuf.  .\rin-,tr'jn(,  fVidrnlly  belongs 
to  an  antiqurii'  d  -(  Iiik.I  v\hith  hr  [irv  d  that  scientific  dis- 
coverifs  arc  ni.i<l>'  by  terming  detinit'-  of  things,  e\en 

though  th''v>-  I  araio:  be  ^cn  and  handled.  That  is  u 
slaiKlpiiiiit  wliii  li  ■-.  al>an<l(in' il,  and  wc  have  pntcrrd  on  a 
new  era.  S<ien<.L*  now  aims  purely  .^t  obtaining  an  equ.i- 
tion  which,  without  committing  itself  to  any  definite  view«, 
gives  the  required  relationship  between  the  brain 
impr' ssii  ns  taking  place  in  that  panii  ular  dunension  of 
a  niaiiy-tlinifnsion.'il  complex,  which  we  id'  ntif\  with  time. 
[  am  siiriv  If  ai  this  Statement  I  have  tuiiiiiiitv'd  myself 
•o  the  <  xist'  iu  i.  of  a  brain — it  was  lapse  due  to  a  we.ik 
rone<  svidri  tu  the  prejudices  of  niy  youth,  and  would  hav<- 
been  iaipossibie  in  a  thoroupjh-seiinf;  ndher^T  to  the  new 
faith. 

But  to  come  to  the  point.  If  Prof.  .'Vrmstrong  will 
bring  the  theory  of  entropy  to  bear  on  the  principle  of 
least  resistance  to  a  cheap  appearance  of  s.igacity,  he  will 
discover,  not  what  .Arrhenius  meant  by  ionisation — that  i« 
unimportant — but  what  he  ought  to  have  meant  and  would 
have  meant  if  he  Were  a  chemical  phj^icitt  such  as  we 
aiakc  them  now.  A.  S. 

The  Fertilising  Influence  of  SunUvbt. 

The  letter  nn  the  .'ibovc  subjcct  by  Mr.  and  Mrs.  Howard 
in  N'atcrk  for  February  17  raises  a  question  of  much 
scientific  interest  and  of  conwderable  importance  in  tropical 
rij^'riruhiir'-.    In  some  of  tlu'      vr  bi-ioks  it  is  stated  th.it 

t!i>-  lidt  sunshine  of  trup         Ji    ,i.l>tropical  climates  must 

injure  the  productiveness  of  the  soil,  since  it  kilU  bacteria. 
On  the  other  hand,  experiments  on  the  partial  sterilisation 
of  soil  by  other  means — such  as  heat  or  volatile  antisfptic* 
—shows  that  the  killing  of  bacteria  (as  distinct  fruin  sporesj 
leads  to  an  increased,  and  not  a  diminished,  productive- 
ness. The  apparent  discrepancy  is  now  cleared  away,  and 
we  have  Mr.  and  Mrs.  Howard's  authoritative  statement 
Ihat  stronfs  mnlii^t  has  beyond  question  a  beneficial  effect 
>ii  productiveness. 

There  Is  a  dose  resemblance  between  the  effects  they 
describe  and  those  that  have  been  obtained  with  partial^' 
sterilised  soils  by  mjself  in  conjunction  with  Dr«  Darbi- 
shire  and  with  Dr.  Hutchinson;  in  all  casiv  the  effect 
is  that  of  a  dressing  of  nitrofjenous  manure.  Dr.  Hutchln* 
son  and  I  have  irarrd  this  to  an  increased  rate  of  de- 
composition of  organic  ni.itter  after  partial  sterilisation, 
and  have  shown  that  the  incr<'ase<l  n,i'\'r\  is  due  to  the 
destruction  of  some  agent,  probably  lar;,-  mt^anisms,  which 
had  previously  interffre<l  with  baeterial  development.  The 
gu-stion  is,  ("ould  sunlight  partially  sterilise  a  soil  and 
kill  ihr-  large  d'-strurtivr  and  competing  Organisms  that 

We  suppose   limit  productiveness? 

There  are  at  least  three  factors  involved:  sunshiii.'  drii  s 
the  soil,  heats  it  to  a  certain  temperature,  and  may  have 
.'I  direct  ehrmical  action  fatal  in  :l  i  i  II.  We  are  at  pre- 
sent studying  the  effect  of  drvm  ss  :iiid  of  temp<"-ratures 
lower  than  loo"  (at  uaiih  \v  h.iv^  pr'  virjusly  worked!, 
but  the  direct  effect  of  sunshine  is  not  easily  invesiig.ited 
Ivr.  >i>uii'  preliminary  experiments  I  made  at  Wye 
duilay  111-  vxintni'T  of  if)(t6  indicated  that  soil  exposed  tu 
brii,'!ii  s.|tv,l.iii,  fiir  i  p<  riod  of  t' ii  d  ivs  subsequentK 
.ibsurbMl  ovygen  more  rapidly,  i.e.  showetl  a  hicher  rat' 
of  bacteiial  activitv.  than  another  lot  kept  shie|d<-d  frcii 
the  lij^llf.  The  edect  \v:\'^  ronmarnW"  whh  th.nt  prf>duc«-d 
by  vt)latilr  antiseptif -  .i  irl,  s  )  f  I-  .IS  tlie  eNp'  r'an'  nt  goes, 
it  shows  that  sunlight  could,  equaily  with  these,  remove 
the  faitor  limiting  productiveness  in  ordinary  soils.  I 
have  several  times  attempted  to  extend  the  experiment,  but 
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hnv-    tivii  unfortunate  in  timint^  it,  and  bsve  mlwed  the  I 

rontinuou*  spoils  of  stronfj  sunshine  ) 
We  could  not  hope  to  attack  th'j  proUIr  tn  so  si|r, ,  ,sfully  I 
hnrc  as  in  India,  and  it  would  be  interesting  to  lia\'-  sonu. 
Indian  work  on  th?;  subject.  The  experiments  ol  Mr.  .uul 
Mrs.  Howard  in  ronjunction  witit  Mr.  Lraif;  on  litc 
■■  fertilising  iiiilu'  tU"  ut  sunlight  "  may  bo  expected  to 
fhrow  :i  jjr' at  d'  ,il  ui  lij^ht  on  a  vr  ry  important  problem. 

p:.  J.  Rassstu 

Rothnmsteii  F.xperiment  Station,  ILirpcn  lpn. 

TlM  Spcctnin  of  Badtrial  LuninMity. 

In  the  murae  of  bqim  «ipertments  or  the  pltosphor- 
cMcnce  of  minerals,  especially  with  regard  to  the  emission 
of  uttra-viotet  raiUation,  it  was  suggested  to  me  by  Prof. 
Stnitt  that  U  wouM  be  of  interest  to  examine  the  spectrum 
of  the  li^t  from  luminous  bacteria.  Through  the  kind- 
neaa^  of  Sir  James  Onrar.  Trof.  Strutt  wns  enabled  to 
furnish  me  with  a  disht  containing  bacteria  produced  from 
fish  which,  when  viewed  in  a  <1  irUr-ned  room,  were  seen 
to  glow  with  a  greenish-blue  light  bi  ight  enough  to  enable 
«Nie  to  read  a  watch.  The  dish  was  placed  in  front  of  the 
aBt  of  a  quartx  spectrograph  of  rather  crudo  design,  con- 
structed with  lenses  of  short  focal  length  so  as  to  utilise 
tile  light  available  to  the  fullest  extent.  A  special  rapid 
photographic  plate  was  first  exposed  to  the  radi.ition  from 
the  bacteria  for  furty-six  hours,  and  then  to  the  light  from 
a  cadmium  spark  Xix  one  <u<cond. 

The  plate  when  developed  exhibited  strong  evidence  that 
the  spectrum  of  the  light  emitted  by  the  bacteria  consisted 
of  a  continuous  spectrum  extending  from  wave-length 
5000  (the  lower  limit  of  the  sensitiveness  of  th--  plat-)  to 
wave-l»>ngth  3500  tenth-metres,  together  with  .1  \vf>1l- 
marked  bright  band  of  wave-lenj^th  ^niMi  af>pr<>Nim,itr|\ . 
Practically  the  same  result  has  b*" 'ti  iihtaiii'd  froin  b.u  i  ria 
produced  from  m-  at  "I  ln'  >;r'-at' r  pnriiun  <>{  she  r;nitaiio« 
is  absorbed  by  a  him  of  liitroso-tUnir'Jiv Unilinc 

Mr.  J.  E.  Barnard,  in  his  article  on  luminous  b.ii  i<  ri  i 
(XATfRE.  April  10,  1001),  states  that  the  light  emitt^'i  hv 
thes"  rit^ani-.in-  is  rnptin'  d  Id  a  small  portion  of  ili'^  visit,!. • 
spetrtutii.  anJ  11. a  i  . M  inis  into  the  ultra-violet  or  ir»lr.k- 
Tfd.  'I  ill-  phot iiar.iph-  I  hav''  riV)tain''il  itiflii'ate  that  in 
<omt;  cast  s  tli>  s.-  Iini  tvri.i  rniit  iil;ra-\'ii>let  r.tdiation.  and 
1  hope  with  anivh'T  sp.  rtrosrop-  ,  ii.iw  in  roune  of  Con- 
struction, to  obtain  more  defjtiiii-  itifonnaiion. 

R.  W.  Forsyth. 

Royal  College  of  Science,  South  Kensington,  SAV., 
March  i. 


Self-fertilisation  and  Loss  of  Vigour. 

SoMF.  of  your  readers  will  remember  that  in  the  introduc* 
tion  to  ■'  Cross  and  Self-fertilisation  of  Plants,**  Darwin 
inserts  a  report  by  Sir  Francis  tialton  on  seven  tables  of 
meastiretnents  relating  to  the  n-lative  heights  of  the  offspring 
of  cross  and  self-fertilised  plants.  "  It  is  a  very  remark- 
jbl»-  coincidence."  says  Galton,  "  that  in  the  seven  kinds 
of  plants  the  ratio  betwe»>n  thp  heights  of  the  crossed  .ind 
the  self-fertilisH  rang»-s  in  five  ras(»s  within  very  narrow 
limits.  In  lea  tuays  it  is  too  to  84,  and  in  the  others  it 
ranges  between  too  to  70  and  too  to  86." 

If  Table  A  of  Darwin '»  book  be  referred  to.  it  will  be 
found  that  these  ratios  recur  in  many  more  than  five  cases. 
I  write  to  suggest — with  great  difTid'  nri  ,  as  1  am  a  mere 
amateur  In  such  matters-  that  the  p-  rsisi. -ice  of  these  ratios 
is  capable  of  simple  explanation  on  ihr  l>a>i>  of  the  Men- 
delian  theory  of  heredity. 

The  distribution  or  "  array  '*  of  a  Mtudclian  family, 
crosaed  at  random,  is  given  by  the  expansion  of  (3D-f-R)'*. 
where  n  =  the  number  of  pairs  of  char.aclers  involved,  and 
the  powers  of  D  and  R  respectively  represent  the  number 
of  d'amin an*  and  f  r -  ssiv.^  somatic  characters  of  each  indi- 
vidual. If.  now,  I  ai  h  inriividual  be  self-f<Tttlispd.  the  array 
can  be  shown  bv  simple  algebra  to  become  (5D+3R)''. 
Similarly,  in  the  next  self-fertilised  generation,  the  array 
heeomes  (9D+7R)",  and  so  on.  The  average  number  of 
flofn;n,int  characters  in  each  generation  is,  consequently, 
i"  :  i"  :  I'fH,  &c.,  which  give  the  ratios  100:83:75.  4c. 

It  is  surely  something  more  than  a  "  remorlcable  coinci- 
dence "  that  these  ratios  agree  in  so  many  CMMS  With  the 
ratios  observed  by  O.irwin?  A.  B.  SSVCB. 

School  nf  Af^rti  u!tijrt ,  Cambridge,  February  t), 
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Vlaioa  aod  Cd«ar  Vtiioa. 

W'nii  reference  to  the  comment  on  my  lecture  at  the 
Royal  Society  of  .^rts  in  Nati;re  of  February  17,  I  did 
not  give  the  <:vidcnce  in  favour  of  the  visual  purple  being 
the  visual  stimulus  transformer  on  account  of  the  timi- 
at  my  disposal.  This  evidence  is  very  strong,  and  the 
facts  are  inexplicable  on  any  other  hypothesis.  Many 
physiologists  have  tried  to  assign  different  functions  to 
ih^r  rods  and  cones,  but  these  theories  have  failed  because 
all  the  functions  which  were  said  to  be  the  exclusive 
property  of  the  rods  have  been  found,  ofdy  gradually 
diminished,  in  the  fovea,  in  which  only  conef  are  prCMat. 
For  instance,  von  Tschermak,  Hcring,  Hesa,  Garten,  and 
others,  have  found  the  Purkinje  phenomenon,  the  varia- 
tion in  optical  white  equations  by  a  state  of  light  and 
dark  .idaptation,  the  colourless  interval  for  spectral  lights 
*>l  increasing  intensity,  the  varying  phases  of  the  after- 
image, in  the  fovea,  only  gradually  diminished.  The 
complete  absence  of  any  qualitative  change  between  die 
fox'eal  and  extra-foveal  regions  Is  a  very  Important  fact 
in  support  of  the  hypothesis  tfiat  the  vinial  purple  U  ti» 
visual  substance.  There  is  alto  the  fact,  meotiofied  by 
llelmholta:.  that  a  perceptible  interval  clapaes  before  «■« 
see  with  the  fovea,  after  the  feat  of  the  fctifia,  when  tiie 
eye  has  been  previously  some  time  in  darknen,  Heaa  has 
also  pointed  out  that  the  reeumnt  image  ia  preaent,  hot 
retarded  at  the  yellow  apot.  All  these  obscrvatioiw  and 
many  odwra  ajrae  wl4l  my  atatement  that  the  visual 
purple  can  be  seen  between  but  not  in  the  cones  of  the 
fovea.  P.  W.  EHttoc^CanK. 

Hendon,  February  19. 


The  Methods  of  Bird  Fanciers. 

Mw  I  ask  for  information  on  the  following  matter? 

Happening  to  be  walking  in  a  poor  quarter  of  Acton 
(Chiswick)  with  a  friend,  we  were  astonished  to  see  hang- 
ui|^'  iiiit«','ic  a  house,  on  cither  side  of  the  door,  two  small 
!.ird-L;;^es  completely  enveloped  with  dark  cloths  carefully 
fastened.  The  cages  evidently  contained  birds,  for  from 
one  of  them  came  the  song  of  a  diafiinch. 

Had  the  birds  suffered  u>e  torture  of  having  their  eyes 
put  out  to  make  them  sing,  or  is  this  a  method  resorted  to 
instead  of  blinding  them? 

The  caging  of  wild  birds  is  so  very  cruel  that  it  should 

Ik'  exposed  in  all  its  barbarous  ways. 

Some  of  the  wild  birds  .tre  kept  in  SUch  Small  cages 
that  there  Is  scarcely  room  for  them  to  turn  round. 

E.  L. 


It  is  customary  for  bird  fanciers  amongst  the  lower 
classes  to  match  one  chaffinch  against  another,  often  in 
public-houses,  the  bird  which  sings  the  largest  number  of 
notes  being  adjudged  the  victor.  When  the  cages  are 
carried  about  they  are  usually  wrapped  up  in  dark  cloths, 
and  it  is  said  that  nnr-  of  the  objects  of  keeping  the  birds 
in  the  dark  is  that  th<  v  should  imagine  it  is  night  while 
they  are  covered,  and  that  on  the  cloth  being  removed, 
thinking  it  is  day,  they  burst  forth  into  song.  As  it 
is  believed  by  some  that  birds  sing  better  when  they  are 
blinded,  it  may  be,  as  "  E.  L."  suggests,  that  the  covers 
were  used  in  the  case  mentioned  either  to  avoid  practising 
the  cruel^  of  putting  out  the  birds'  eyes  or  so  that  the 
fancier  might  not  render  himself  liable  to  the  punishment 
for  doing  so.  More  tilcely  the  Unb  that  were  kept  covered 
were  newly  caught,  and  the  object  was  to  prevent  them 
from  dashing  thenudves  against  the  bars  of  the  cages  in 
their  endeavours  to  eKape.  As  has  often  been  pointed 
out,  one  reason  for  the  tmallnets  of  the  cages  used  is  to 
lessen  the  danger  of  the  birds  killing  themaelvei,  as  In  a 
larger  space  they  could  begin  to  fly  and  would  tmke  with 
greater  force.  WiuwBo  liLutK  Webb. 

Title  of  the  Natural  History  Manum. 

Is  Natlre  of  February  14  (p.  480)  Mr.  Hobson  sugpsts 
as  both  "  suitable  and  adequate  "  that  it  should  be  called 
the  "  British  Museum  of  Natural  History." 

Why  not  omit  "  British  "  ami  "  of,"  re-arrange  the  order 
of  the  words,  and  call  it  "  The  Kalnral  History  Museum," 
adding  "  London  **  if  necessaiy? 

Torquay.  F.  Howard  Colums. 
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SORT II  POLAR  OCEASOGRAPIIY.^ 

A HANDSOME  volume  full  of  useful  information 
has  been  given  to  oceanographical  science  by 
H.R.H.  the  Duke  of  Orleans,  the  result  of  a  cruise 
in  the  Greenland  Sea  during  the  year  1905.  This  is 
one  of  a  scries  of  Arctic  cruises  His  Highness  has  been 
making  for  a  number  of  years,  the  l;ist  having  been 
during  the  summer  of  1909.  On  each  of  these  voyages 
the  Duke  of  Orleans  has  carried  with  liim  an  excellent 
scientific  staff  on  board  his  yacht,  the  Bi-l){ica,  a  vessel 
already  known  in  Antarctic  exploration.  Among  those 
who  have  been  with  him  are  Dr.  R^camier,  who  has 
accompanied  the  Duke  on  each  of  his  previous 
voyages,  as  well  as  Captain  .Adrien  de  Gerlache, 
formely  leader  of  the  Belgian  Antarctic  expedition, 
M.  E.  M^rite,  the  artist-naturalist,  and  Mr.  E. 
Kocfocd. 


to  west  over  to  the  Greenland  coast  in  as  high  a 
latitude  as  75'  30'  N.,  a  region  which  has  been  inacces- 
sible to  other  expeditions  trying  it.  .Mong  this  route 
a  complete  set  of  soundings  and  serial  temperature 
and  salinity  obser>'ations  were  made.  The  coast  of 
Greenland  was  met  on  July  27,  and  the  Duke  landed 
on  an  island,  rich  with  Arctic  vegetation,  just  south 
of  Cape  Bismarck,  and  which  he  named  "lie  Marous- 
»ia."  At  8  a.m.  on  July  28  the  Belgica  was  four  miles 
north  of  Koldewey  and  Payer's  cairn,  the  furthest 
north  point  of  the  (ierinan  exi)odilion  of  1870.  M 
noon  the  Belgica's  position  was  77°  20'  N.,  18°  20'  E., 
and  in  the  evening  a  party  landed  on  a  previously  un- 
known island,  which  was  named  lie  de  France,  the 
south-east  cape  of  which,  in  780  38'  N.,  17°  36'  W., 
was  named  Cape  Philippe.  Here  the  French  colours 
were  hoisted.  Koefoed  found  nineteen  phanerogams, 
seven  mosses,  four  fungi,  and  six  lichens;  hares. 


Fm,  (.—The  Btlfitm  in  laod  ice  on  Aupiu  4,  1903  fXkl.  if  tqi  N.,  Losg.  16'  ji'  W.). 


The  volume  opens  with  a  narrative  of  the  voyage 
and  an  extract  of  the  ship's  journal,  by  Captain  de 
Gerlache.  The  Belgica  left  Tromso  on  June  3,  and, 
passing  northward  to  the  west  of  Spitsbergen,  sighted 
Prince  Charles  Foreland  in  exceptionally  clear 
weather,  reaching  80°  20'  N.  in  this  longitude.  From 
this  point  the  Duke  attempted  to  push  westward 
towards  Greenland,  not  to  establish  "un  vain  record," 
but  to  carry  on  serious  scientific  investigations  in  an 
unexplored  region  of  the  .\rctic  Ocean.  This  attempt 
was  repulsed  by  heavy  ice,  which  drives  southward 
from  the  polar  basin  between  Spitsbergen  and  Green- 
land. The  special  object  was  to  verify  the  hypothesis 
that  a  ridge  separated  the  Greenland  Sea  from  the 
North  Polar  basin,  but  though  unsuccessful  in  this 
attempt,  the  expedition  succeeded  in  crossing  from  east 

•  Doc  d'Orl^ini.  "Croiiiife  OceanoKraphiquc  accomplic  •  bord  dc  U 
Btl^ica  d«n»  la  Mer  Hu  GrAnland,  190$."  Pp.  v-t-568 ;  Ixrix  philM. 
(BiusmU  :  Dulcns,  1907.)    Price  100  franc*. 
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I  ptarmigan,  foxes,  and  lemmings  abounded.    The  re- 
mains of  Eskimo  encampments  w'cre  also  found. 

At  midnight  on  July  30  the  Belgica  was  in  78*^  16' 
N.,  16°  48'  W.,  or  167  iniles  further  north  than  the 
Gcrmania  in  i86g.  From  this  point  the  Belgica 
I  pushed  eastward,  and  thirty  miles  eastward,  after 
j  getting  shallowing  soundings  of  245,  120,  and  55 
fathoms,  struck  bottom  at  32  fathoms,  and  named 
this  bank  the  lielgica  Bank.  Six  miles  to  the  south- 
east of  this  point  the  water  deepened  again  to  100 
fathoms,  dc  Gerlache  suggests  that  there  may  be  an 
island  in  the  vicinity,  noting  that  two  crows  and  a 
walrus  were  seen.  .After  this  the  Duke  returned  by 
more  or  less  the  same  route  so  far  as  Cape  Bismarck, 
and  from  there  in  a  more  or  less  southerly  direction 
in,  and  along,  the  edge  of  the  Greenland  pack,  which 
they  lost  sight  of  on  August  21  in  about  67°  30'  N., 
24°  E.  It  is  satisfactory  to  note  that  at  almost  the 
furthest  north  point  reached  a  well  determined  position 
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was  obtained,  78°  13'  N.,  16°  30'  \V.,  and  that 

the  coast  was  mapped  approximately  to  yyO  N.  All 
that  is  mapped  is  satisfactorily  determined  except 
Cape  Bourbon  and  Cape  Bergendal,  the  distances  of 
which  were  judged,  only  single  angles  being  taken.  A 
^ood  declination  was  obtained  in  77°  35'  N.,  the  result 
being  370  N.W. 

Full  extracts  of  the  journal  compiled  on 
board  are  published.  Here  we  are  given  the 
time  and  position,  the  weather,  the  sea,  ice 
observations,     stations,     and    movements    of  the 


south.  Plate  Ix.  shows  deposits  from  the  nc»rth 
of  Scotland  to  north  of  80°  N.  .Ul  is  blue 
mud,  except  the  globigerina  ooze,  which  pushes  north- 
east from  west  of  Scotland  to  within  240  miles  of  Bear 
Island,  broken  only  by  the  volcanic  muds  of  Iceland 
and  the  Fieroes. 

Ur.  C.  H.  Ostenfeld  treats  the  botany  in  a  system- 
atic manner,  but  beyond  the  further  northern  exten- 
sion of  known  East  Greenland  species  there  is  natur- 
ally nothing  very  novel. 
I     NIr.  Einar  Koefoed  and  Captain  de  Gerlache  give 


Flc  a. — (rape  Phiiippc 


ship,  and  the  animals  met  uith.  in  a  Ihoroughlv  an  account  of  oceanographical  equipment  which,  with 

>ysteniatic  manner.    Next  come  a  list  of  eighty  sound-  the  exception  of  the  excellent  Lucas  sounding  machine, 

ings  and  fifty  oceanographical  stations,  showing  good  was  mostly  Danish  or  Norwegian.    There  follows  a 

solid  work.    The  soundings  vary  from   12  to  1846  useful  journal  of  the  fifty  stations,   mostly  in  the 

fathoms.    Many     hydrographic     observations     were  Greenland  and  Spitsbergen  seas.    This  journal  gives 

taken,  and  plankton  and  other  fishing  was  carried  on.  a  summary  of  the  hydrographic  and  other  work  done 

Meteorology  has  been  well  handled  by  Dr.  Dan  la  at  each  station,  and  lists  of  planktonic  spyecies.  Messrs. 

Cour,  the  observations  of  twenty-two  ships  having  B.  Helland-Mansen  and  E.  Koefoed  then  proceed  to 

been  considered,  as  well  as  thirty-eight  land  stations,  discuss  the  hydrography  of  the  expedition,  and  no 

though  one  misses  the  observations  taken  by  Scottish  expi-nse  is  spannl  in  enhancing  this  [wrt  of  the  report 

whalers  in   the  Greenland  Sea  and  Davis   Straits,  with  a  very  excellent  series  of  useful,  interesting,  and 


Kiu.  >— Duk«  of  CHr!e«n»  Ljind,  near  Cape  Amelia 


There  are  ninety-six  synoptic  charts  for  July  and 
August,  1905,  which  are  of  great  interest. 

Mr.  O.  B.  Boggild  reports  on  the  geology.  He 
has  a  theory  of  a  submarine  moraine  existing  to  the 
east  of  Greenland,  running  parallel  with  the  coast, 
but  this  is  scarcely  supported  bv  the  bathymetrical 
chart  (plate  Ivi.).  The  geological  observations  at 
Cape  Saint  Jacques  (77°  36'  N.),  on  the  lie  de  France, 
are  of  most  interest.  Here  there  are  gneisses  and 
schists.  an<l  i>os«jibly  some  Devonian  r»>cks  proliably 
identical  with  those  that  Nathorst  found  further 
.NO.  2105,  VOL.  83] 


beautiful  plates  and  maps  for  the  purpose  of  demon- 
strating the  distribution  of  depths,  temperature, 
salinity,  currents,  &c.  Most  of  the  introduction  is  a 
summary  of  the  hydrographic  work  of  previous  expedi- 
tions to  the  Greenland  seas,  but  Messrs.  Koefoed 
and  Helland-Hansen  have  made  no  mention  of  Mr. 
Leigh  Smith's  work  of  1870,  nor  of  that  done  on 
board  the  Princesse  Alice  during  i8<j8  and  1899,  mostly 
by  Mr.  J.  Y.  Buchanan  and  the  reviewer.  Leigh 
Smith  was  the  first  to  notice  the  intermediate  wamt 
layer  in  these  seas   which  is  specially  dealt  with  by 
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Messrs.  Kocfoetl  And  Ift  llrmd-HanM-n.  yoi  nn  nu-iilion 
of  this  vc'leran's.  n.iiiu'  ur  work  is  niiidt-.  HulIliiijiii. 
Nansen,  Bruce,  and  others  have  .iKo  nbstrvtd  ilii'. 
phenomenon.  We  doubt  also  if  some  ot  these  old 
obser\'ations  are  less  exact  than  those  of  more  recent 
date.  The  Buchanan  methods  give,  for  instance, 
d>servations  of  great  exactitude,  and  certainly  equal 
to  any  o(  the  most  recent  observations  of  the  younger 
Scandinavian  school  of  oceanographers. 

Part  ii.  deals  witli  instruineiUs  and  mrthods;  and 
here  useful  discussion  louki  Ix'  cntrnd  ujion,  as,  for 
instance,  on  tin-  tjiH  sii<in  as  to  whi  ilur  ont-  is  .itili-  to 
obtain  results  of  greater  accuracy  with  the  more  tinely 
graduated  Richter  thermometer  on  the  deck  of  a  ship 
in  the  polar  regions,  with  discomforts  of  mist,  sleet, 
snow,  wind,  and  weather.  A  Stronger  marking  and 
coarser  scale  certainly  in  many  cases  will  give  more 
accurate  results  than  the  very  fmcly-graduatMi  scale  of 
the  Richter  tlii  riiionKjtfr  instruint nis.  as  the  rtvii'Wir 
knows  b\  cxtcnsivT  \\<ii"k  on  biianl  ship  in  rill  wralhirs 
.iiid  aliniist  all  l.ilitudi-s.  Tin-  qui/siion  ol  a  ridge 
rising  lo  within  about  400  fathoms  <>(  the-  surface  is 
discussed,  but  so  far  no  absolute  [>rouf  of  this  has 
been  obtained,  owing  to  the  great  ditTicult^  of  pene- 
trating the  polar  pack  -  some  of  the  heaviest  ice  in 
the  world— between  the  north  of  Spitsbergen  and  the 
east  of  Greenland.  The  Duke  of  Orleans  has,  how- 
ever, come  nearer  accomplishing  this  imj  cirlant  in- 
vestigation than  anyone  else,  for  hr  oln  lini  d  a  more 
complete  line  of  soundings  iui<  d<  i,'rccs  fnrtlu  r  imrih 
in  the  middle  longitudes  of  the  Greenland  Sea  than 
any  previous  navigator. 

The  authors  divide  the  Greenland  Sm  into  three 
areas  : — 

^i)  East— having  high  temperatures  and  salinities, 
bemg  influenced  hjr  the  Gulf  Stream. 

(2)  Middle — a  deeper  region  with  mixed  conditions. 

(3>  West— a  shallower  region  with  low  temperatures 
and  salinities,  being  infliii  ncid  by  the  [mlar  rnrr-nt. 

Plate  Ixii.  gives  a  chart  indicating  the  stations  of 
the  Belgica  and  those  of  other  expeditions  in  the 
Greenland  seas  and  regions  adjacent ;  but  again  we 
miss  the  stations  of  Leigh  Smith.  1870,  those  of 
Bruce  (S«Y.  BtencaArtt  of  Major  Andrew  Coats), 
1898,  and  those  of  the  Prince  of  Monaco,  1K98-0.  M;my 
interrstinq-  prnhlrms  nre  raised  by  the  temperature, 
salinity,  and  turrt-nt  observations  made  by  the  Duke 
of  Orleans  and  his  staff,  and  not  basr  of  tlHin  is  the 
theory  of  the  Spitsbtrgen-Cireenland  ridge  already 
n-ferred  to,  but  it  is  impossible  in  this  snort  review 
to  enter  fully  into  all  these  questions. 

Thi:  /ooldj^y  of  the  voyage,  discussed  by  Trof.  C 
Hartlaub,  .NIessrs.  D.  'Damas,  £.  Koefoed,  and 
M.  J.  G.  Grieg,  occupies  more  than  a  third  of  the 
volume.  Till-  plankton  work  is  very  exh.uisti\(  ly  and 
thoroii^hl)  handled  bv  Messrs.  Damas  and  Ko«  fo(  d. 
Sfvtral  dredgint,'s  in  depths  down  to  750  fatlionis  - 
also  secured  a  numUr  of  interesting  benthoic  forms. 
The  numerous  inset  maps  and  sectional  diagrams  and 
tables  arc  especially  useful,  bearing  as  they  do  on  the 
distribution  of  plankton. 

The  plates  \iy  Werner  and  Winter  main^n  the 
high  reputation  this  firm  has  justly  won.  M.  Edouard 
M/'rite's  work  is  reflected  throupfhont  the  nnUn  d 
history  of  the  expedition,  though  nuuh  of  this  excel- 
lent artist's  Colour  woik  only  a|j|)i;us  in  the  Duke 
of  Orleans's  less  technical  work,  "A  i ravers  la  Ban- 
quisc  du  Spitsberg  au  Cap  Philippe."  Dr.  R^camirr, 
too,  did  much  to  make  the  voyage  a  success. 
There  are  useful  sketches  of  the  new  const  between 
79°  aod  79"  N.,  and  some  most  excellent  balf<tone 
blocks,  many  of  which  show  polar  fee  well ;  the  frontis- 
piece is  rspocinlly  to  be  commrndcd  as  "a  thing  vl 
beauty.  "    One  regrets  to  see  that  gia/ed  paper  is  used 

NO*  3105,  VOL.  83J 


instead  of  |)iir(  rag  p api  r,  which  actually  produces 
richer  ellecis  and      ic.fiiiitely  more  durable. 

Altogether  the  Duke  of  Orleans  is  to  be  mo>t 
liearliiy  congratulated,  not  only  for  h.iving  personal!) 
conducted  all  the  above  work,  but  even  more  so  for 
having  placed  the  observations  and  material  gathered 
during  the  voyage  into  ccnnpetent  hands  for  examina- 
tion and  description,  and  for  having  spared  no  trouble 
or  expense  in  bringing  out  a  volume  which  is  second 
to  none  as  a  monumental  contribution  to  the  oceano- 
graphy of  the  .\rctic  Ocean.  Too  often  polar  expedi- 
tions are  dispatched  by  the  help  of  men  of  means,  but 
these  same  people  have  little  or  no  conception  oi 
making  use  to  the  full  extent  of  the  material,  ohtained 
with  great  care,  toil,  and  trouble,  on  the  return  of 
the  expedition.  The  excellent  work  of  man^  trained 
men  of  science  who  accompany  such  expeditions  is  'in 
consequence  largely  wasted.  TH«^  Duke  of  Orleans, 
however,  h.»s  r<;disi  d  ihr  full  value  of  this  stilisi  quent 
work,  and  the  thanks  of  the  scientific  world  is  due  to 
him  for  having  seen  it  through  so  handsomi  K  to  the 
finish.  WiU-l.iM  S.  Brl'CE. 


AEKOtLANE  yi  A  biU  J  i . 

IN  1S96  I  had  the  pleasure  of  attending  a  lecture 
on  naval  architecture  given  before  the  British 
.Association  in  Liverpool  by  the  late  Dr.  Francis  Elgar. 
F.K.S.  1  had  learnt  the  ihrory  of  the  metacentre  in 
my  undergraduate  days,  but  it  came  to  me  as  a  great 
surprise  to  learn  that  this  theory  had  only  been  evolved 
after  many  ships  had  foundered,  owing  to  want  of 
theoretical  knowledge  of  their  conditions  of  stability. 

I  was  interested  in  aerial  navigation  at  the  time, 
and  although  I  had  not  got  further  than  throwing 
gliders .  it  was  evident  from  their  behaviour  that  a 
ni.ulii  ntatical  theory  of  stability  must  necessarily  be 
oi  I  \  i  ri  L;rcaler  important^  in  coimection  with  aerial 
navigation  than  with  naval  architecture,  and  I  wrote 
in  Science  I'Togresa  to  the  effect  that  if  the  future 
development  of  .-irtilicial  flight  were  not  to  be  a  repi-ti- 
tion  of  the  chapter  of  accid>  jits  by  which  naval  archi* 
tects  had  gained  their  llieortrtical  knowledge,  there 
wotild  be  abundant  work  for  mathematicians  in  reduc- 
ing the  conditions  of  stability  to  pure  calculation. 

.About  the  year  itj{>3  I  noticed  that  if  a  glider  or 
other  body  is  moving  in  a  resisting  medium,  such  as 
air,  in  a  vertical  plane  with  re>pect  to  which  it  is 
symmetrical,  the  small  oscillations  about  steady  motion 
in  that  plane  are  determined  by  a  biquadratic  equation; 
and  Prof.  Love  directed  my  attention  to  the  condition 
of  stability  given  by  Roiith.  Mr.  \V.  E.  WilliamH 
was  a  post-graduate  student  in  my  department,  and 
with  his  collaboration  we  published  a  paper  on  "The 
Longitudinal  Stability  of  .Aerial  Gliders"  (Fr*x-.  Royal 
Soc,  Ixxiii.),  which  was  intended  to  din  t  t  an>  rition  to 
tite  general  method,  and  the  importance  of  further 
investigation,  rather  than  tO  fumish  a  OOmptotC  solu- 
tion of  the  problem. 

Mr.  Williams  shortly  afterwards  obtained  a  so<alled 
"Research  Fellowship";  but  "research"  in  this  case 
was  interpreted  as  meaning  practical  work  done  in 
.1  physical  laboratory  away  from  B.mgor.  so  itie  award 
h.id  llie  efft^ct  of  |)reventing  the  coniina.ition  of 
original  work  on  this  imporlam  j'n  l>lem.  (>n  the 
other  hand,  the  necessity  of  prtividing,  with  one 
assistant,  classes  in  all  grades  of  pure  and  .'ippUed 
mathematics,  and  nf  devoting  special  attention  to  the 
requirements  of  junior  students  whose  knowledge  of 
the  "  first  four  books  "  and  of  arithmetic  had  been 
neglected  at  school,  left  no  time  for  me  to  carry  on 
the  work  single-handed.  It  is  only  since  the  com- 
paralively  recent  abolition  uf  these  t'i//a  university 
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Munr*  that  1  have  been  able  to  give  any  attention  to 
Hat  subject. 

Some  criticism-;  h.i\  ini;  Ix  i  n  r.ii-t-d  by  the  late 
C.iptain  I'trLt-r.  in.nnl\  rt-tcrrin.L:  m  tin-  form  in  which 
l/jt  comliiiniis  tit  ^t,ibilii\  \v<T<-  dialed,  I  sufjj^esU'd 
his  developing  the  work  as  1  had  not  time  to  do  so. 
His  results  were  published  in  the  Kei'uc  d'Arlillcrie, 
October  and  November,  1905,  and  include  a  diMrussion 
v>f  lateral  ns  well  as  of  longitudinal  Stability. 

At  the  beginning  of  last  year  the  vcont  of  my 
department  wns,  for  liome  unknown  reason,  exception- 
ally light,  and  I  h.iJ  in  .Mr.  I"  11.  II.ir[K-r  an  assistant 
wfll  able  and  willini;  Id  tdllatMirair  in  ,'«  much  more 
i\iiaU'-iiM-  it)\<-.tii,Mti(iii  bwih  o\  l( 'iii^ii uiHimI  and 
lateral  stability.  .About  UcioUr  I  received  a  formal 
letter  of  inquiry  from  the  (ii>vernnu-i)t  ( 'onmiitlec,  in 
an  envelope  which  l,,f|t  first  took  for  an  income-tax 
ii|ip]icatioa,  and  in  riy^Iy  stated  that  what  I  wanted 
was  a  smaU  grant  to  enable  me  to  devote  imr  wltole 
lime  to  this  work.  I  received  a  reply  that  the  com- 
mittee '■  rej;rctffd."  Xr.,  but  that  •'wry  k'I"  1'  interest 
was  taken"  in  tlit  wurk.  Th<^  m.iin  ditlkulfies  of 
11'  -.vibject  ha\  r-,  lioutAcr,  iinw  iieen  prat  ii<.a':!\ 
cleared  up,  ifiuu^li  a  Uwi^  lime  must  elapse 
before  a  detailed  written  account  is  ready  for  publica- 
tion, iiad  any  prtices  been  offered  in  En^^land  for 
vhlcb  such  an  investigation  would  be  elinible,  the 
dday  ought  liave  been  avoided  or  shortened. 

Reference  must  be  made  also  to  Mr.  Lanchester's 
remarkable  investigations,  published  in  his  "  Aer<v 
donetics,"  and  to  the  appearance  of  a  German  trans- 
ition of  the    preceding?    volume,    "  .\erodynamtcs, 
shortly  after  its  publication  in  EnRlish. 

It  is  here  proposed  to  give  a  general  idea  of  the 
peculiarities  of  aeroplane  stability  as  deduced  fri.m 
iny  work,  and  a  comparison  with  Ferber's  and  l.an- 
cMster's  mettwds;  though  with  regard  to  the  laiter 
it  is  rather  difficult  for  any  critic  to  be  sure  of  not 
misjudging  the  .tuthor's  intended  meaning. 

It  is  necessary  that  the  distinction  between  equi- 
librium and  stabilitv  shculd  be  kept  in  mind.  An 
aeroplane  is  in  ciiuilihritim  when  travelling  at  a 
uniform  rair  in  .1  stiaii,'lu  lim  ,  or,  again,  when  being 
steered  round  a  hori/onial  arc  of  a  circle.  A  badly 
balanced  aeroplane  would  not  be  able  to  travel  in  a 
suaight  line.  The  mathematics  of  aeroplane  equi* 
fibriuni  is  probably  very  imperfectly  understood  by 
many  persons  interested  in  aviation,  but  it  is  com- 
paratively simple,  while  the  theorj-  of  stability  is  of 
Oecc>>it\  imiih  n)crf  dilTiruIt. 

It  ii  nro  ss.ir\  fiir  viability  that  if  the  ni  rr.jilane  is 
not  in  equilihriiini  and  moving  unifcrnilv  it  sh.ill  tend 
tonards  a  condition  of  equilibrium.  At  the  s;ime 
time,  it  may  commence  to  oscillate,  describing  an  un- 
dulating path,  and  if  the  oscillations  increase  in  ampli- 
tude the  motion  trill  be  unstable.  It  is  necessary  for 
stability  that  an  oscillatory  motion  shall  have  a  posi- 
rive  modulus  of  decay  or  coefticient  of  subsidence,  and 
the  calculation  of  this  is  an  important  ttaiurc  <it  ilu- 
investiifation.  .A  slight  reference  to  this  question  of 
roiiins  is  given  by  Chatley  on  p.  99  of  "The  Pn.ljlini 
of  Flight,"  but  he  seems  "to  have  overlooked  the  fact 
diat  mis  damping  may  be,  and  often  is,  negative  in 
die  case  of  unstable  a^oplanet. 

At  the  present  time  it  is  certain  that  aviators  rely 
on  their  own  exertions  for  controlling  machines  that 
are  unstable,  or  at  least  deficient  in  stability,  and 
thev  fven  allet:*-  that,  uwint.;  to  thi-  dant,'<r  of  sudden 
jjusis  of  wind,  aiitoinaiif  sialiiliiv  is  of  little  inipori- 
ance.  Moreover,  even  in  the  « arly  e.xperimentN  of 
Pitcher,  it  was  found  that  a  glidt  r  with  too  V-shaped 
mngs,  or  with  the  centre  of  gravity  too  low  down,  is 
apt  to  i^tch  dangerously  in  the  same  way  that  in. 
crcaning  tlie  metaceiitrie  height  of  a  uiip  while 
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ircreasing  itii  "statical"  atabtltty  causes  it  to  pitch 
dangerously.   It  thus  becomes  important  to  condder 

what  is  the  cfTect  of  a  stiddm  change  of  wind  velocity 
on  an  aerodrome.  If  iht  airoiirome  was  previously 
ill  equilibrium  it  will  orasc  to  be  so,  but  \\U\  u  nd  i«> 
.-issume  a  motion  which  will  bring  it  into  the  new 
state  of  equilibrium  consistent  with  ihc  altered  cir- 
cumstances, prnvidt'd  that  this  new  motion  is  stable. 
Thus  an  aer(xironit,  of  which  everj  steady  motion  is 
stable  within  ^iven  limitations  w>U  constantly  tend 
to  right  itself  if  those  limitations  are  not  excenled. 
Excessive  pitching  or  n^llin^,-  result';  from  a  sliort 
period  of  oscillation  coniljinLd  with  a  modulus  of 
deca\    wliith  i-.  (itiii-r  m-f^ative  (giving  insiabilitv)  or 

'  of  insutticient  m.igniiude  to  produce  the  necessan,- 

i  damping. 

The  new  work  depends  very  laigelv  on  the  pro|K'rty 
that  for  a  system  of  narrow  airoputnes  mciined  at 
small  attgles  to  Ihc  line  of  flight  approximate  methods 
may  be  used,  greatly  simplifying  the  algebra,  and 
en.'ibling  the  vanoti-.  t  ^i  ill.iiioiis  in  bv  separated  and 
their  nu>duli  of  il<xa>  to  bi  lakulatrd  apj)ro\nnate.ly . 
(  )f  itir  six  <  tju.itiujis  oi  niolinn  as  a|>plicil  to  ihv  Small 
oscillaliulis  of  a  sv  ninietricaJ  aerodrome,  three  deter- 
mine oscillations  in  the  plane  of  symmetrA',  and  lead 
to  conditions  of  symmetric  or  longitudinal  stabilit)'. 
The  other  three  determine  asymmetric  OT  skew  sym- 
metric oscillations,  leadtng  lo  conditions  of  asym- 
metric stability.  The  three  equations  in  each  set  are 
mutually  interdependent,  but  independent  of  the  other 
three,  thus  .iccounting  for  the  fact  (bat  Lanchcsler 
tonnd  it  impossible  iri  s<  parate  "  latf  ral  "  and  "direc- 
I  lional  "  stafiility.  Failing  any  better  terminology,  1 
have  provisionally  adopted  the  term  "asymmMrIc" 

I  stability. 

i  Of  the  two,  symmetric  stability  presents  Ijy  far  the 
simpler  problem'.  For  the  ^sterns  above  mentioned 
there  are  two  symmetric  oscillations,  one  of  long  and 
one  of  short  period.  The  short-period  oscillation  con- 
.«sls  mainly  of  an  oscillatory  motion  of  the  centre  of 
gravity  perpendicular  to  the  line  of  flight  fi.f.  a  v«r- 
tical  oscillation  if  the  aerodrome  is  moving  hori- 
zontally), combined  with  a  rotatory  oscillation  about 
the  centre  of  gravity.  To  a  first  approxim.jtion  it 
produces  no  fluctuations  in  the  vekx-ity  in  the  line  of 
flight,  and  is  unaffected  by  head  resistance  or  fltictua*' 
tioas  in  the  propeller  thruat.  provided  tfie  latter  passes 
through  the  centre  of  gravity  of  the  aerodrome,  as 
has  been  assumed  in  many  of  our  calculations.  The 
eoiiditiiifi  of  stability  dejx  nds  only  on  the  an  as  and 

I  position^  of  ibe  ai  rejplanes  relative  to  the  centre  of 
gravity,  ;ind  is  independent  of  (he  inclinations  or 
angles  of  attack  of  the  planes,  the  oscillations  remain- 
ing finite  when  the  planes  are  parallel.  This  condi- 
tion of  stability  is  generally  satisfied  in  any  arranee^ 
ment  which  satisfieB  the  otl^  conditions  of  stabilitv. 
It  must  not  bo  overlooikwd,  though  it  is  veiy  unlikely 
to  give  trouble.  The  corresfwnding  trajectory  cr 
curve  of  osciUi]tiin\  Is  indepemlent  of  tbc  veleieit\-,  tin- 
actual  titne  rates  of  oscillation  and  dec;iy  being  pro- 
portional to  the  velocity. 

In  the  slow  oscillations  the  variations  of  velociQr  in 
the  line  of  flight  arc  a  predominating  feature.  The 
trajectory  is  wave-like,  the  crests  of  (he  waves  being 
more  pomtcd  dian  tiie  troughs,  and  the  descending 
parts  steeper  than  the  ascending  ones.  This  is 
evidently  the  type  of  oscillation  studied  b\*  Mr.  Lan- 
cl]f  ster.    One  condititm  of  stabilitv  is  that  the  front 

'  plane  for  planes)  must  be  inclined  at  a  greater  angle 

I  than  the  rear  ones.  The  icoond  Condition  depends  on 
the  t)'pe  of  machine. 

The  terms  "monoplane"  and  "biplane."  as  usually 
defined,  refer  to  the  question  of  whether  a  madiine 
has  not  or  has  superposed   planes.  According,  hoW'^ 
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ever,  to  a  property  which  1  call  the  principle  of  in- 
dtptndence  e/  fld^M,  this  distinciiun  <J>x^  not  affect 
Stability  to  angic  uppndable  extent.  The  important 
point  is  whether  the  weight  is  sustained  partly  by  the 

front  and  partly  by  the  rear  planes,  as  in  certain 
Voisin  machines,  or  is  wholly  supported  by  ilu>  front 
planes,  the  rear  ones  auiinii,'  merely  as  a  tail  in  llie 
neutral  position.  For  a  monoplane  with  neutral  tail 
the  condition  of  stability  takes  the  form  given  by 
Lanchester,  when  the  necessary  substitutions  have  been 
made  by  inaking  use  .of  the  condition  of  equittbdum. 
The  reason  why  Lancheslcr's  method  leads  to  a  cor- 
rect result  is  to  be  sought  !n  considerations  of  the 
peculiar  nature  of  the  oscillation^,  mid  in  especial  in 
the  relative  smallness  of  ilu  ir  uiodulus  of  decay.  For 
a  machitu  uf  (he  \'oi--in  i>!>e,  with  sustaining  surfaces 
arranged  tandem,  the  condition  of  stability  is  nearly 
as  simple,  and  certain  modifications  are  sufficient  to 
cover  the  case  when  the  propeller  thrust  does  not  I 
pass  through  the  centre  of  gravity  provided  that  this 
thrust  is  constant. 

A  very  convenient  plan  in  such  cases  is  to  suppose 
the  ,'ictiinl  machine  njil.iCid  by  an  cqiiivalctit  mono- 
plaiii:,  with  iieiiiral  tail,  aliiiuugh  it  the  inclinations 
of  the  planes  be  v.irii  d  fnr  vortical  steering;  Uie 
equivalent  monopiaiie  \sill  be  changed. 

The  most  remarkable  result,  however — and  Mr. 
Harper  was  the  first  to  point  this  out  to  me — is  the 
important  effect  on  stability  of  the  direction  of  motion 
in  th«  vertictti  Mmu,  Longitudinal  stabili^  falls  off 
rafHdly  when  nie  aeroplane  begins  to  rise,  even  if 
otfier  things  are  constant.  .\  monoplane  would,  vmder 
theoretical  conditions,  becunie  unstable  when  ascend- 
ing at  an  an^le  to  the  horizon  of  lesi  than  twice  the 
angle  of  attack  (or  inclination  of  the  main  plane  to  the 
line  of  flight). 

The  eUcct  of  head  resistance  is  to  increase  the 
stability,  and  a  further  increase  oceun  if  die  dirust 
of  the  propeller,  instead  of  being  constant,  decreases 
when  the  velodtv  increases.  By  the  use  of  three 
pl.-ines  instead  of'^  two,  an  additional  inrreaM-  of  j 
stability  can  be  obtained.  On  the  other  hand,  if  the  | 
aeroplane  be  glidincr  downwMrds  tlie  longitudinal 
stability  is  greater  than  in  horiitonial  tlight. 

I  think  the  above  conclusions  indicate  a  source  of 
danger  which  may  possibly  have  led  to  mishaps  when 
aijroplanes  have  risen  too  rapidly  in  the  air. 

Captain  Ferber's  investigations,  on  the  other  hand, 
refer  malnty  to  the  stability  of  a  single  aeroplane  as 
di  pendent  on  fluctuations  in  the  position  of  the  centre  ' 
ul  prtsaure  consequent  on  variations  of  the  aiij^lc  of 
attack.  He  assumes  Joessels's  formula,  introducing 
two  arbitrary  constants  in  place  ol  liie  numerical 
coolTicients.  The  dilhculty  I  have  several  times 
pointed  out  is  that,  if  o  plane  is  turning  over,  its 
rotational  motion  may  aflfect  the  position  of  the  centre 
of  pressure,  as  well  as  possibly  tlie  resultant  thrust, 
and  no  experimental  information  is  apparently  avail- 
able <in  this  point,  f'or  this  reason  the  use  of  narrow 
aeroplanes  is  to  be  rtcoiuinended,  stability  being 
secured  by  a  tail  or  by  two  planes  placed  one  behind 
the  other.  Moreover,  the  theory  of  narrow 
aeroplanes  gliding  at  small  angles  affords  the 
simplest  introduction  to  a  general  study  of 
aerojjlnie  stability,  just  as  geometrical  optics 
in  whidi  aberration  is  neglected  affords  an 
introduction  to  a  general  study  of  lens  construction. 
It  is  to  be  remembered  that  both  the  symmetrica!  and 
asyiunietrlcal  oscillations  are  determined  bv  t-uu.uions 
of  the  fom  th  dei^ree,  each  in  the  form  of  a  deli  niMii.nii 
of  the  third  order  containing  the  dyn.tmical  con.^t  ujis 
and  resistance  coefficients,  and  when  this  determinant 
tias  been  expanded,  four  conditions  of  stability  have 
to  be  satisfied,  one  bring  that  Routh*s  discriminant 
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liCD-AD'-EB'  shall  be  positive.  Fortunately,  for 
purposes  of  appro.ximation,  CD— EB  may  be  substi- 
tuted for  the  last  in  many  of  the  systems  occurring  in 
aviation.  It  wilt  thus  be  seen  that  stability  is  a  very 
complicated  proUem,  and  that  approximate  methods 

.uc  essential. 

.\>ymnuirie  stability  is  far  more  difl'icull  of  in- 
vestigation than  symmetric.  It  is  necessary  to  take 
account  of  the  separate  effects  of  straight  or  horizontal 
aeroplanes,  vertical  fms,  and  bent-up  or  V-shaped 
planes.  The  late  Captain  Ferber's  solution  is  based 
on  the  substitution  for  the  actual  planes  of  their  pro- 
jections on  three  coordinate  planes  (p.  46  of  his  paper). 
Unfortunateh  ,  even  assuming'  the  sine  law  of  resist- 
ance, ihis  substitution  does  not  seeni  to  give  even  the 
correct  first  appro.ximation  which  ail  the  author 
claims.  In  particular,  if  tiie  aerodrome  is  rotated 
about  any  axis  in  its  plane  of  symmetry,  couples  are 
I  set  up  on  the  main  aeroplane  which  have  an  im* 
portant  etTect  on  the  stability,  but  are  appar> 
ently  not  included  in  his  sdieme.  The  final  resutt  is 
a  biquadratic  with  one  root  equal  to  zero,  and  Captain 
l'"crbcr  regards  an  aeroplane  as  stable  when  it  describes 
a  heli.v ;  whereas  sucli  an  arran;:ement  should  really 
be  ie|.;arded  as  lacking  in  stability.  The  couples  in 
question  are  taken  account  of  by  Lanchester,  who 
uses  what  he  calls  "aerodynamic  and  aerodromic 
radii  "  to  represent  their  effects.  For  a  narrow  aero> 
plane  gliding  at  a  small  angle,  the  effect  depends  00 
the  moment  of  inertia  of  the  area  of  the  plane  about 
the  vertical  plane  of  symmetiy.  A  horiaontal  tail  of 
negli^sible  lateral  dimensions  doos  dot  affect  the  aqrm- 

ni(  trie  siability. 

To  secure  st.d)ility,  recourse  n.ust  Ix-  had  to  vertical 
tins,  or  to  bent-up  aeroplanes  or  aerofoils. 
The  effect  of  vertical  fins  (neglecting  "wash  ")  depends 
on  their  areas,  and  the  first  and  second  moments  of 
these  about  the  axes,  and  in  studying  them  it  is 
necessary  to  have  recourse  to  the  "  principle  of  parallel 
axes."  The  sections  in  ''Lanchester**  on  "fin  reso* 
'  lution  "  jiracticallv  r-mbodv  this  principle,  but  are  a 
I  iilile  difiicull  to  fe.llow ;  ihey  sui;i,'est  ilie  |)ath  taken 
by  an  explorer  who  iiaJ  not  a  compass  to  truide  him 
to  the  ntaihetnulic^illy  direct  road  in  the  form  of  the 
principle  in  question.  His  conditions  of  stability  seem 
reasonable  deductions  from  tiie  h)-potheses  he  makes, 
but  the  conclusions  must  not  be  regarded  as  6nal. 
Both  the  necessary  and  the  sufficient  conditions  of 
stability  are  really  far  more  complicated,  and  it 
'  is  highly  improbable  that  the  problem  could  have 
been  carried  much  further  without  the  tlaborait: 
use  of  analysis  which  1  have  found  necessary,  and 
the  assistance  of  rm  independent  calculator,  which  Mr. 
Harp)er  has  kindly  jjrovided.  The  only  way  of  pro- 
ceeding was  to  e  ilcid.ite  the  coefltcients  in  the  bi- 
quadratic for  particul.ir  arrangements  of  fins  and 
planes,  starting  with  the  simpler  ones,  and  passing 
to  more  complicated  ones  mun  one  has  heeome 
thoroughly  famiUor  vith  the  difftrmt  terms  mui  their 
meanings. 

For  an  aeroplane  with  one  vertical  fm  only,  the 
conditions  ol  asymmetric  stability  require  that  the 
centre  of  pressure  of  the  fin  should  he  slightly  in 
front  of  the  centre  of  gravity  of  the  m.ichinc,  wtiile  at 
the  same  time  it  should  be  at  a  iu  ight  above  die 
centre  of  gravity  large  compared  with  its  dbtance 
in  front.  Two  ttf  the  con<fitions  vf  stability  are 
dldicult  to  reconcile  with  the  conditions  of  cquilibiium, 
the  difficulty  increasing  as  the  velocity  increasrs  and 
ilie  aiiifle  of  attack  diminishes:  niereov.r,  thev  are 
inconsistent  unless  a  certain  relation  holds  between 
the  radii  of  gyration  of  the  machine  and  of  the  main 
su|iporting  surface.  It  is  doubtful  whether  this  con- 
.dition  would  be  consistent  widi  practical  requirements. 
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The  tailurc  of  practical  aviators  to  obtain  au(u- 
niatic  stability  may  be  due  in  no  small  measure  to 
the  nLiniLi..r  of  conditions  that  have  to  be  satisfied. 
A  vxrtii.il  tin  in  front  niij;ht  satisfy  one  condition 
of  stability,  and  intiroduce  instabili^  through  another 
oomBtkm,  while  a  sinular  fin  at  the  hack  nii»;ht 
satisfy  the  second  condition  and  introduce  instability 
through  the  first.  In  either  case  the  impression 
produced  wuuld  be  t!iat  tlic  >1<  \  ice  secured  automatic 
^lability,  but  that  such  liability  was  a  hindrance 
rather  than  a  help,  the  correct  interpretation  being 
that  the  conditions  of  stability  hud  not  bei-n  suflicicntly 
investigated.  abolishing  the   fins   the  aviator 

would  obtain  a  machine  with  defective  siabiiity.  i.e. 
with  one  or  more  roots  of  the  biquadratic  vanishing, 
.'•,nd  would  find  it  easier  to  maintain  his  balance  by 
artificial  control  than  in  the  previous  unstable  arrange- 
ment. 

Of  arrangements  with  two  fins,  the  cases  have  been 
considered  where  both  fins  are  at  thu  lc\rl  of  the 
Cfntre  of  gravity,  where  one  is  above,  and  where  both 
are  above.  The  conditions  of  stability  assume  various 
forms,  but  tliere  is  one  arranpfement  wliich  appears 
to  possess  an  exceptionally  wide  range  of  stability, 
and  1  have  made  provisioittl  application  for  a  patent 
in  this  connection. 

A  in.-ii;liin<'  si:ch  lln'  ^^'i^in  type,  with  twu  pl.ini's 
Ok  considerable  span  at  different  angles  o!  ailack,  is 
more  stable  than  one  with  a  single  sustaining  system, 
and  the  difference  is  equivalent  to  a  variation  in  the 
arrM)gem«tt  of  the  fins  which  is  easily  calculati  d. 

The  asymmetric  oscillations  of  an  aerodrome  do 
not  separate  into  two  kinds,  of  long  and  short  period, 
like  the  symmetric  ones.  .As  a  general  rule  the  bi- 
quadratic has  one  root  determined  approximately  by 
tiir  t'lr-t  two  tirin>.  rr|)rf-.iruin^f  a  ijuick  '•i,;hsidence, 
one  rwul  d<-lerniined  by  the  l.i^t  two  representing  a 
slow  subsidence,  and  a  ])air  of  roots  determined  by 
the  middle  terms  representing  a  damped  oscillation. 

The  inclination  of  the  flight-path  to  tiie  horizon  has 
a  CQfisiderai>le  influence  on  the  a^mmetric  stability. 
In  several  instances  we  found  that  instability  occurs 
when  an  at-rodrome  is  descending  at  an  angle  to  the 
horiron  the  tangent  of  which  is  double  that  of  the 
ariirl'?  of  aiinck  of  the  ni:iin  i)lani'^.  Other  arrangc- 
mt^nts  bfCMuc  un--i.ii>l(>  when  rlsiiii;  at  more  than  a 
certain  arii^K-;  in  ihc  Lm  ■-t  arrani,'*  iiit  nt  referred  to 
above  the  stability  is  practii- ally  indi  pi  nttcnt  of  the 
inclination.  As  the  symmetric  and  a>\mniftric  oscil- 
lations of  an  aeroplane  are  independent,  it  is  important 
that  it  should  |>reserve  its  asymmetric  stability  even 
when  it  is  not  in  lon^tudlnal  equilibrium.  iTie  de- 
pendence of  stability  on  inclination  affords  a  verv 
>  tn|jl<  and  likely  explanation  of  certain  "vagmii  s  " 
described  un  pp.  342,  343  of  Lanchester's  "  Aero- 
donetics";  account  would,  however,  have  to  be  taken 
of  accelerations  of  the  centre  of  ma^  in  an  exact 
comparison  of  theory  with  observation. 

Bent-up  or  V-shaped  wings  lead  to  much  more 
difficult  analysis,  ana  it  appears  that  their  effect  is  not 
exactly  equivalent  to  any  combination  of  vertical  fins 
except  in  certain  cases.  ,A  pair  of  "  stabilisers  "  or 
small  planii,  wliidi  in  .v  be  fixed  at  the  extremities 
of  the  rn.iiii  at  rnpl.ini  v  ,-it  nn  angle  of,  say  45*^,  is 
•■quivaloiU  to  .1  sini;k>  r.ii^i  d  \ortii  al  fin  if  the  planes 
ot  the  stabilisers  are  p-irallel  to  the  line  of  flight. 

•Mr.  Harper  has  worked  out  the  asymmetric  stabilitv 
of  the  .Antoinette  type  with  a  single  pair  of  bent>up 
supporting  surfaces.  The  condittons  of  stability  are 
satuttiable  by  furnishing  the  machine  with  a  tail  of 
suitable  length,  or  by  raising  the  dihedral  angle  of 
the  \'--^h  ipi  d  \\!nL;<  above  the  centre  of  gravity. 

I  should  like  to  direct  attention  to  the  importance 
of  diminating  the  personal  element  in  expmnwnCal 
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Il>is  of  aeroplane  stability,  by  liie  use  of  models. 
1  ho  possibility  of  long-distance  flights  by  skilled 
aviators  having  been  demonstrated,  there  is  not  so 
much  point  in  repeating  these  verifications  as  in 
extending  our  knowledge  in  other  directions,  and  find- 
ing howlar  the  element  of  skill  can  be  dispensed  with 
by  effecting  improvements  in  aeroplnnr  d^  ^lg^. 

The  stability  of  dirigibles  opens  up  another  lield  of 
study,  on  which  we  hope  to  do  something  during  the 
ccming  j'ear. 

Owing  to  the  attention  now  given  to  aeroplane  con- 
struction, it  appeared  desirable  to  give,  in  the  present 
article,  an  advance  account  of  investigations  wM^ 
may  not  be  ready  for  publication  in  exteitto  for  eome 
time  to  come.  G.  H.  Brtan. 

Added  Jiiitititry  J7,  loio. — Th''  Aeronautical  journal 
for  January,  now  to  hand,  includes  a  short  abstract, 
illustrated  by  badly  executed  diagrams,  and  contain- 
ing numerous  uncorrected  printers'  errors,  in  which 
the  symmetric  staUlity  of  a  single*surfaced  aerodrome 
without  tail  is  made  to  de^nd  on  a  cuImc  instead  of  a 
biquadratic  equation.  This  result  is  obtained  by  the 
very  doubtful  m.  thud  of  "assuming  \  to  be  constant 
for  a  short  [leriod,"  th.Tt  is,  neglecting  fluctuations 
in  horizontal  \t  lo(-i!y.  Owing  to  this  aM^unii.niijn  tlie 
conclusions  reached  may  perhaps  represent  the  condi- 
tions that  the  machine  may  be  stable  with  reference 
to  the  sh<Hter  oscillations,  but  not  with  respect  to 
the  longer  ones,  and  the  inference  that  a  machme  can 
be  much  more  stable  at  moderate  velocities  than  Is 
generally  supposed  must  not  be  regarded  as  conclu- 
sive. 

THE  WORK  OF  THE  WOBURN  FRUIT  FARMJ 

AMONG  the  profusion  of  agrictdtural  and  horticul- 
tural reports,  many  of  wtich  can  at  best  be  said 
only  lu  |iOs>ess  a  very  ephemeral  intere-^!,  ii  is  pleaNant 
to  cunic  across  .something  of  permanent  and  abiding 
value,  work  carefully  executed  and  followed  to  its 
logical  conclusion. 

Such  must  be  the  feeling  of  every  discerning  reader 
as  he  studies  the  report  by  the  |>idfie  of  Bedford  and 
.Mr.  Spencer  Pickering  on  the  chemical  relationships 
of  the  copper  fungicides.  The  problem  is  one  of  verv 
great  economic  importance.  Modern  conditions  of 
fruit-f^row  in^f  tend  to  foster  and  distribute  from 
Countr\  to  cuiiiiiry  the  funijl  parasitic  on  fruit  trf  <  s. 
On  the  titii-  r  hand,  the  j^rowt  r  is  iiii>re  and  more 
anxious  to  keep  tiiem  down ;  not  only  do  they 
adverselv  affect  his  yield,  but  they  often  sp<Ml  the 
looks  of  his  fruit,  a  very  serious  matter  in  modern 
markets. 

The  most  popular  fungicides  are  the  copper  com- 
pounds, more  particularly  Bordeaux  mixture,  a  basic 
salt  prepared  by  addins;  linie  to  a  solutii»n  of  ro|>[«  t 
sulphate.  This  nii\tiin-  has  l>ien  u>ed  by  Iruil  aud 
p<itaio  ^lowir-.  f<ir  a  number  of  years  with  gnvn 
success,  and  iias  jormed  the  subject  of  a  vast  number 
of  papers.  Unfortunately  few  of  them  are  of  much 
value,  since  it  only  mrely  happens  that  a  man  is 
found  to  combine  an  interest  in  horticultural  problems 
with  exact  habits  of  thought.  Until  recently  nothing 
was  known  of  thm  composition  of  Bordeaux  mixture, 
not  pv<'n  the  proportions  in  which  tlie  con^.tiiui  nts 
should  be  nii\<-d  to  give  tlie  best  results.  Certain 
.American  investi^^'ators  t i-eoinmendod  4  lb.  of  cojiper 
sulphate  in  finy  gallons  ot  water,  and  some  of  the 
English  writers,  borrowing  not  too  intelligendy  in 
this  as  in  ofhf^r  matters,  recommended  the  same 
strength,  rblivious  of  the  fact  that  the  AmeitoM 
gallon  is  little  more  than  four-fifths  of  the  English 

R«p«»»ol  Ik*  Woburn  ExpcrimeniiU  KiuU  fum,  by  the  Duke 

or  BnNM,  K.C.,  r.R,s..  Mtd  spoHNr  V.  m«tiiic  F.it.s.  (n»  Ami. 
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gallon.   There  are  several  other  recipes,  but  nothinf; 

enablinfi  ono  (o  dccldp  which  is  th«»  best.  The  mode  of 
ai'liun  is  oven  Mil irr  uli^rvirt.- ;  Iiuh  i  d,  th>'  w  lnrlv  vuhji  rt 
\va!»  in  a  slate  cii  cotiiu?.it)a  uiuil  Mr.  Pickcriiiii  tijok  it 
in  hand  and  U-yan  to  evolve  >otnethinf;  like  order. 

The  reaction  betwpt-n  copper  sulphate  and  lime  is 
shown  to  vield  four  basic  sulpluite-i :  (a)  4CUO.SO,; 
(fc>5CuO.SO,;  (c)  luCuO.SO,:  (d)  ioCuO,SO,.CaO ; 
and  two  other  compounds  (d  C'uO.iCaO  (existence 
doubtful) ;  (/)  CuO.jCaO.  The  conditions  of  the 
formation  of  each  of  these  basic  sulphates  were  inves- 
tigated and  a  series  of  th«  corresponding^  Bordeaux 
mixtures  prepared. 

The  properties  of  the  sulphates  were  studied, 
and  in  particular  their  decomposition  under  the  influ- 
ence of  water  :ind  carbonic  acid  in  pres<>nce  of  calcium 
»ulfdiate  or  of  organic  matter,  these  being  thie  condi- 
tions obtnining  on  the  leaf  surface.  The  next  problem 
wn-.  t(i  nsccrtain  the  functi:)n  of  r?or(ii:iu\  nuxture 
.-md  su  to  settle  which  was  the  iimst  u^iful  of  the 
possible  basil  sulphates.  These  sails  arc,  of  cours<-, 
insoluble  and  have  to  be  converted  into  a  soluble  sub- 
stance before  they  can  exert  a  fungicidal  action.  Ni 
evidence  could  be  obtained  that  the  plant  leaf  or  the 
spore  excreted  anythini?  that  wvuld  dissolve  an  in« 
soluble  substance,  but  it  w.is  shown  that  the  carbonic 
ncid  of  the  air  decomoosed  thes<'  basic  sulphates  in 
accordance  with  the  following  reactions  :  — 

\<x^  ioCu0.2-5SO,  +  375CO,--375(CuO)j,C'.),+  2-5CuSO^. 
{(>)  ioCuO.jSOj  +  4C0..-  4lCu»J),.cOj+  2CuSiJ4. 
(<)  ioCuO,SO,-i-4-5C«0=4-s(CuO)i,CO,-«- CUSU4. 
(a)  ioOiO,SO., jGiO + 7*5CU^-4'5(CaO)^,.CO,  + 

The  copper  sulphate  thus  liberated  constitutes  the 

;:cfi\i  fj.irt  of  the  mixture.  It  acts  in  two  ways.  It 
dirtctly  poisons  the  fungus  cell  developing  from  the 
spore.  SmiK'  ti(  it  t^Mis  into  the  leaf,  displacing,'  a 
certain  amount  of  iron  and  entering  into  a  remark- 
able combination  not  yet  i  sii^ated.  which  seenis  .so 
long  as  it  persists  to  afford  the  leaf  immunity  ajfain^t 
fungal  attacks.  Further  studies  of  this  remarkable 
body  will  be  awaited  with  interest;  it  will  be  remem- 
bered that  Church  isolated  a  pigment  luraein  contain- 
ing copper  from  certain  t;en<'ra  of  th<'  family  Muso- 
phagidje.  but  no  sucli  pigment  is  kouwn  in  the 
vegetable  kingdom  up  to  the  present.  F^ut  to  return  : 
the  object  of  the  fungicide  is  to  furnish  a  steady 
supply  of  copper  sulphate,  and  therefore  the  compound 
(a)  is  the  most  efficient  of  the  series.  In  the  case  of 
(<{),  the  ordinary  Bordeaux  mixture,  a  secondary  re- 
.iction  sets  in  b«lwetn  the  calcium  c.irbon.ite  and  the 
copper  sulphate  which  further  reduces  its  efficiency. 
1(1)  is.  however,  pinsiealh  less  suitable  than  U  I.  The 
whole  leaf  surf.jce  of  lilt-  tr«e  has  to  be  covered  wiih 
the  mixture,  and  cons<'quently  the  more  bulky  the  mix- 
ture the  better  ;  since  (c)  occupies  more  than  four  times 
the  volume  of  (a)  it  makes  the  most  economical 
fungicide  in  practice.  From  the  fruit-grower's 
point  of  view  this  compound  has  the  further 
.idvantage  that  it  can  be  made  on  the  coni- 
niercial  scale  and  sent  out  as  a  paste  i<ndy 
for  use.  The  paste  has  tieen  e\teiisi\ .Iv  trii-d 
ill  orchards,  with  results  that  have  completely  con- 
fumed  tlie  laboratory  experiments.  Several  interesting 
side»issues  were  followed  up.  Some  of  the  compounds 
in  the  ordinary  Bordeaux  mixture  and  in  the  so-called 
soda  Bordeaux,  obtained  by  mixing  copper  sulphate 
and  se>diiun  carbonate,  contain  cooper  in  the  electro- 
negative condition,  !.<:.  in  the  acid  r.adical,  and  were 
called  cuuric.u  booatt  s ;  they  apfx  ar  to  have  no  fungi- 
cidal action,  they  combine  with  cellulose,  and  slowly 
decompose  to  form  cuprous  oxide. 

The  report  will  be  found  one  of  the  most  interesting 
that  has  issued  from  Woburn.  £.  J.  R. 
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VSDERGROL  SD  TOI'OGKAPHV  IS  Ih'Fl.  iSP. 

THE  exj>loration  of  caves  has  Ijecome  .-m  athletic 
pursuit  for  certain  enthusiastic  specialists,  per> 
haps  as  a  complement  to  mountain-climbing.  The 
results,  however,  have  distinct  scientific  value,  when 

careful  plans  »)f  the  caves  are  made,  and  iiruleri^TOiind 
waterways  are  tmced.    .Attention  has  directed  in 

these  pages  to  the  economic  bearint;  oi  '  spel;Eology  " 
in  the  Juras,  and  the  work  nf  the  >,'eographer  is  ob- 
viously incomplete,  if  his  sir  , mis  terminate,  as  so 
often  hapiM-ns,  in  swallow-holes  in  a  limestone  area, 
while  others  appear  freshly  on  the  surface,  but  may 
prove  to  be  old  friends  returning  to  the  upper  world. 
Cave-research  is  arduous  and  often  dangerotis.  and 
the  \\(  luli  r  is  th.i!  such  ;icciirate  observaticiis  av  \h<i- 
vided  lui  Us  by  iDtii  wlio  liave  to  work  under  cr.iiiijM  d 
conditions,  and  sometimes  libi  r.illy  innnersed  in  water. 

The  Koyal  Irish  .Academy  < Proceedings,  vol.  \xvii.. 
section  B,  iQoq)  has  recentiv  issued  two  geographical 
nu-moirs  on  Irish  caves.  The  first  (pp.  i>>3-kiJ.  price 
oj.)  is  by  Mr.  Harold  Brodrick,  on  '"The  .Marble 
.Arch  Caves,  (^ounty  Fermanagh:  Main  Stream 
.Series,"  The  principal  cave  was  explored  and  de- 
scribed by  M.  Nlart«"l  some  twelve  yvrir^  .igo,  with  the 
jissistance  of  the  Irish  naiuralisi,  Dr.  M.  Lyster 
Janiesn!!.  .Mr.  Hmdrick.  with  Dr.  ('.  .\.  Hill.  Mr. 
K.  l.l'nd  I'raeger,  of  Dublin,  and  other  wc.rkeis,  was 
able  to'  devote  a  longer  time  to  the  explor.-ttiim  of  the 
district.  The  trainine  and  experience  gained  bv  most 
of  the  party  in  Yorkshire  enabled  them  to  adtf  many 
new  points'  to  the  to|>ography  of  the  area,  .\s  .Mr. 
Brodnck  remarks,  the  Slarble  .\rch  cave  will  "  prob- 
;ibly  never  bectmie  .1  shou-(  .i\  e  .i>  the  climb  from  th  * 
toot  of  the  (ireat  iM>'jlder  (."haniber  to  the  end  of  the 
Pool  Ch.-unber  Passage  is  ni>t  «)ne  to  be  rashly  under- 
trtken."  The  by-patlis  of  the  recent  exploration  led 
the  .tdventurers  mto  sever.il  difhcult  places,  not  to 
speak  of  waters,  where  few  will  care  to  follow  them. 
.\  large-scale  map  h  provided,  on  which,  however,  the 
names  used  in  the  text  are  not  alw.iys  to  be  found. 

The  second  p.iper  (pp.  235-t>>4.  with  four  plates, 
pric*'  IS.  fx/.),  on  "  The  .MitchelsU>wn  (.aves.  C"ount\ 
Tipperary,"  h.ts  a  wider  general  interest.  The 
authors  are  Messrs.  C.  .\.  Hill,  H.  Brodrick,  and  .\. 
Rule;  but  Mr.  K.  I.loyd  Praeger  took  part  in  the 
exploration.  The  New'  Cave,  between  Mitchelstown 
and  Cahir,  is  probably  the  best-known  cave  in  lr<<> 
l.'ind ;  but  the  plan  now  given  of  it  seems  to  be  far 
more  accurate  than  th.it  published  by  .M.  .Martel.  and 
includes  several  passages  and  chambers  previously  ur- 
recordi-d.  The  work  ni.iv  not  ii,i\e  been  soexciiin;^-  us 
that  among  the  unfathoincd  waferwiissof  I  Vtmaiuigh. 
but  one  and  a  half  miles  of  cave  and  passage  have 
Ikh  m  m.ijiped  out.  A  curious  point  is  that  the  namc^ 
•Demon  Cive"  and  "Victoria  i  .ive "  were  found 
chalked  up  in  some  of  the  unrecf>rded  portiuns,  and 
these  have  been  adfvpted  in  the  plan.  The  names  in 
this  plan,  by  the  bye,  require  one  or  two  corrections 
to  bring  them  into  agreement  with  the  text.  The 
acctiunt  of  the  New  Cave  might  have  been  rendered 
even  more  complete  by  a  reference  to  Prof.  Car- 
iH-nter's  paper  on  Its  fauna  in  the  Jfish  Natufoittst 

for  1X95. 

.Still  more  interesting  is  the  description  of  the 
smalk^r  Old  Cave,  which  had  apparently  not  been 
visited  by  tourists  since  1833.  The  plan  now  given, 

covering  470  yar(!s  of  cBve  AOd  passage,  is  the  first 

that  has  been  made  . 

The  clay  of  the  cave-floors,  which,  as  all  \isItois 
know,  renders  them  unpleasantly  slippery,  is  described 
on  p.  267  as  derived  by  inwashing  from  the  Old  Ked 
S.-indstone ;  but  the  quartz  crj'stals  noted  in  it.  which 
are  so  common  in  the  Carbmiiferous  Limestone,  and 
its  general  character  as  a  terra  roua,  make  it 
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iinn>^ns<  u  iiu>r*-  proUibte  that  it  is  a  residue  from 
iolulion  ul  ihc  limestone. 

The  paper  is  wvll  illu.str.nted,  and  otu  jilmtojiraph 
shows  an  "anemolite,"  or  stalactite  (he  growing  tip 
of  which  has  be«n  bent  side«'ays  by  the  action  oiair^ 
currents. 

Mr.  Brodrick  h.is  nlso  published  a  grneral  account 
of  the  explorations  in  Fennanagh  in  the  Yorkshire 
Ramblers*  Cltib  Jountat.  G.  A.  J.  C. 


SOTES. 

The  fallowing  tifte«rn  ramlidates  have  bcrn  sflertrd  by 
the  council  of  the  Royal  Society  to  be  recommf'nded  for 
ekctiofi  into  the  wciety:— Mr.  j.  Barcroft,  Prof.  G,  C. 
Bourne.  Prof.  A.  P.  Coleman.  Dr.  F.  A.  Dixejr,  Dr. 

I.  N".  G.  Filon,  Mr.  .A.  Fowler.  Dr.  A.  E.  Oarrod,  Mr. 
('..  H.  Hardy,  Dr.  J.  A.  Marker,  Prof.  J.  T.  Hewitt. 
I'rof.  B.  Hopkinson,  Dr.  .\.  LnpwOrth,  Lieut. -Colonel  S;i 
W.  B.  Loishm.m,  Mr.  H.  G.  Pliinnier,  and  Mr.  F.  Soddy. 

I.sviTATioNS  have  been  issued  lo  meet  the  general  board 
of  the  National  Phj«ical  Laboratory  at  the  laboratofy  on 

Friday,  M.-irch  i8.  when  the  various  departments  wilt  ht 
open  for  inspccliun,  and  apparatus  will  be  on  view. 

Sib  Victor  Honstxv,  F.R.S.,  hu  been  elected  «  foreign 
assoriate  of  the  French  Academy  of  Medicine. 

Dk.  W*.  F.  UvMt  has  been  appointed  director  of  tiie 

Geological  Survey  of  Egjpt. 

Vim.  Aitmitvr  CMtstnns  hat  off<>red  (the  Timet  states) 

to  give  a  pri/'  of  5o<K>r.  f<i  ih.'  fir'-t  ^tiid.  nt  of  (hi-  P.iriiejjie 
School  of  Technology-  at  Pittsburg  who  constructs  an 
anoptane  satitfyins  certain  conditions. 

The  Friil.iv  eveninj*  discourse  at  the  Royal  Institution 
on  March  ii  will  be  delivered  by  Or.  H.  Brereton  Baker 
on  "  lonisatlon  of  Gases  and  Chemical  Change,"  and  on 
March  18  by  Sir  J.  J.  Thomson  on  "  The  D>-namics  of  a 
Gotr  Bait." 

T«i  death  f«  reported,  at  the  early  aj»e  of  thirty-three. 

of  Mr.  J.  V  F' 1  rv,  for  m.my  ye.irs  an  ornitholofjist  in 
lonni'ction  \vUli  the  Field  .Museum,  Chicago.  In  collect- 
ing for  that  museum  he  mado  cxprditions  among  the 
ittands  of  the  Caribbean  Sea  and  along  the  coast  of  the 
Gulf  of  Mexico.  He  aho  carried  out  investigations  in 
Arizona  fur  'Iv  I'.S.  niotn^u  .il  Survey,  and  in  the  mOUn- 
t.iins  of  C  itlifoiaia  Jur  ilie  Jsmilhsonian  Institution. 

The  following  appointments  have  been  made  recently  by 
the  governing  body  of  the  Listei  Iiistitutr  <i(  Preventive 
.Medicine .Mr.  H.  R.  £>ean  and  Dr.  C,  H.  .Macalister, 
asriftant  bacteriologists  to  the  institute;  Dr.  H.  Mcl.ean, 
senior  assistant  in  the  bio-chemical  department;  Mr. 
.4ihley  Coop»^r,  Jenner  memorial  research  student;  Mr. 
Roland  v.  N'orri>i.  Grocers'  (  ninp.inv  v.-.irch  student  ; 
Mr.  S.  C.  Paine,  research  student  in  the  chemical  depart- 
nwot. 

Thf  ;i;imjal  conversazione  uf  :h.-  Selborne  Society  was 
IkH  in  the  theatre  and  halls  of  the  Civil  Service  Com- 
mission on  Fridayt  Feliraary  18.  Sir  John  Cockburn, 
K.C.M.G..  gave  an  address  on  the  objects  of  the  society 
and  the  aims  of  its  members,  while  Mr.  E.  J.  Bedford 
l>-ctured  on  "  liilli-  rt  White  ami  hi-  Associations  v.iili 
Selborne."  .Among  the  interesting  exliibiis  was  a  working 
model  of  a  pole^latlte  still  in  u^<-  for  turning  bowls  in  Berk- 
shire, wlileh  was  made  and  exhibited  by  Mr.  William 
Lawrence.  The  number  of  micraioopes  shown  amounted 
to  one  hundrd.  .it.d  the  evening  wai  probably  the  most 
successful  >et  arranged. 
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'Ihf.  ljeolei;;i--t-^'  \~-m,- ,n  K  malting  arrangements  for 
an  Easter  excursion  to  north  Devon.  It  is  intended  that 
the  excursion  shall  last  from  M.irch  24  to  March  30,  and 
be  under  the  directorship  of  .Messrs.  J.  G.  Ilamling  and 
tnkermann  Rogers.  The  olTicial  party  is  to  leave 
Padding;!  .11  by  the  I  p.nt.  train  on  March  24  for  Barn- 
staple. On  successive  day*  the  Upper  Cubn  MeasureK, 
the  L'pper  Devonian,  the  t:.ower  Culm,  and  the  Lower 
Devonian  are  to  be  studied  in  different  districts.  Full 
particulars  af  to  the  excursion  can  be  obtained  from  Mr. 
-Mark  Wllks,  47  Upper  Clapton  Road,  London,  N.E. 

Tiik  Blue  Hill  .Nietforolngical  Observatory,  situated  near 
Biision.  U-S.-A.,  has  just  completed  an  existence  of  a 
quarter  of  a  ceniur>.  Founded  and  maintained  by  Prof. 
.A.  Lawrence  Roich,  detailed  meoswrements  of  cloud 
heights  and  velocitir*  were  early  conducted,  and  in  1894 
r'li'  first  metnoroln^'i  .il  records  in  the  world  Wf  rr-  <i!it.i'iied 
with  kites  at  this  station.  These  were  extended  ten  >e.-\rs 
later  with  sounding  balloons  tO  gjreat  heights  above  the 
centre  of  the  American  continent,  and,  through  the  co* 
operation  of  M.  Teisserene  de  Bort,  over  the  .Atlantic 
Ocean  (N,\TfRE,  vol.  Ixxiii.,  pp.  5;4-^"»,  449-50;  vol.  Ixxx., 
pp.  2io-2i).  Thfse  observations  in  the  free  air,  like 
those  made  >'Is<'where  in  the  interest  of  aerology  for  tfie 
International  Commission  for  Scientific  Aeronautics,  have 
now  become  useful  to  aeronauts  and  aviators. 

Paor.  W.  Krause,  whose  death  was  recently  announced 

from  Berlin,  at  the  age  of  seventy-six,  was  one  of  the 
better  known  of  modern  German  anatomists.  He  was  a 
son  iif  til'/  famous  Dr.  Carl  Krause,  professor  of  anatomy 
in  the  l'niver.sity  of  Hanover,  who  published  a  remarkable 
text-book  of  anatamy>->"  Handbuch  der  menschlichen 
Anaf<imie  " — in  The  preparation  of  the  third  edition 

of  this  work,  from  1S76  to  1880,  constitutes  one  of  the 
itiu-t  important  contributions  made  to  anatomy  hy  the 
late  Prof.  W.  Krause.  His  researches  on  the  terminal 
organs  (end-plates)  of  motor  nerves  gained  him  an  early 
and  wide  reputation  antong  histologists.  Originally  pro- 
fessor of  anatomy  in  the  I'niversity  of  Gcittingen,  he 
went,  late  in  life,  10  Berlin,  where  he  occupied  the  position 
of  head  of  the  anatomical  laboratories  of  the  University, 
under  the  iHrectorsbip  of  the  veteran  anatomist.  Prof. 
Waldeyer. 

pEBRUASr  was  a  stormy  and  unsettled  month  over  the 
whole  of  the  British  lidands,  and  the  total  rainfall  was 

large.  .At  Greenwich  the  mean  temperature  for  the  month 
was  42- 1°,  which  is  2  .^^  w.irncr  than  tl»e  av»T:igf  of  the 
previous  sixty  years;  the  iTT.in  of  the  day  readings  was 
48°,  and  the  mean  of  the  night  readings  was  36°.  Frost 
occurred  in  the  screen  on  seven  nights,  but  on  the  grass 
in  the  c>pf  n  (1:1  nfti  '  n  ni^tiis.  The  aggregate  rainfall  at 
Greenwich  was  2  72  inches,  which  is  1-23  inches  more  th.in 
the  avera^;  rain  felt  every  day  with  three  exceptions. 
February  was  wetter  than  any  corresponding  month  during 
I  the  last  ten  years.  The  sun  was  shining  for  seventy  hours, 
I  which  is  thirteen  hours  in  ■  xc  s'.-  of  the  aver.ige.  Cyclonic 
systems  traversed  our  island.s  with  great  frequency  during 
the  month,  the  central  areas  following  a  track  well  to  the 
northward,  so  that  westerly  winds  greatly  predominated. 
The  Meteorological  Office,  alluding  to  the  violent  gale 
wliidi  occurred  on  Surd.iy,  February  20,  mention^  iluit 
the  squalls  reached  "  storm  "  force  in  many  parts  of  the 
country,  and  "hurricane"  force  at  Southport,  Siillv,  and 
Pendennis  Castle.  The  maximum  velocity  of  the  wind  at 
Scwthport  was  at  the  rate  of  more  dian  eighty-iive  miles 
an  hour,  u-.iiii;  tlf  r.-  w  f.-jrtor  for  the  wind  velocity  at 
determined  by  the  Meteorological  Office. 


Digitized  by  Google 


i6 


N ATI/RE 


[Marcu  3,  1910 


TiiK  K<i\.il  Meteorological  Society  held  its  first  nv- ;in^ 
out  ul  l^ondun  on  W'eclnesday,  February  33,  in  the  ptiysiial 
laboratory  of  th«  MMWbcvter  University.  Dr.  Hopkifison, 
the  Vtee^baoceUor,  oqweucd  tito  grattAcatioa  tbe  Uai- 
venity  fel!  at  r«o»iv!ng  th*  fellowi  of  the  widety.  He 
said  that  the  lii^iorv  of  ih.-  t'niv.  rsity  •.Imw.  il  that  th«'y 
were  not  merely  in  esprewion,  but  in  act,  interested  In 
thi§  branch  of  scientific  work,  as  much  had  been  accom- 
plished in  cnetooroloor  by  the  work  inUiatad  and  tupported 
\tf  Dr.  Schuster.  Dr.  A.  Schutter  also  welcomed  the 
society,  and  said  that,  .ili!wnii;h  nvteorology  in  itself 
might  be  regarded  by  ^av  a>  ;i  btiiall  part  of  physical 
science,  yet  it  mu  intimately  connected  with  a  number 
of  Other  subject!,  especially  with  one  lar^  subject  which 
he  thought  had  received  far  too  Uttle  attention  in  die 
«iniversities,  namely,  the  whole  physics  of  the  globe. 

W*  taarn  from  Siicnce  that  the  board  of  managers  of 
the  National  Geogr.-iphic  Sodety  has  adopted  die  follow- 
ing resolutions : — "  The  National  G  :i>j;raphic  Society 
believes  that  it  i«  of  importance  to  science  tliat  tidal, 
magnetic,  and  meteorological  observations  shaK  be  Obtained 
*t  or  in  the  vicinity  of  Coats  Land  during  die  same  period 
that  the  Britirii  expeiUtion  under  Captain  R.  F.  Scott, 
R.N.,  is  making  kiniil^r  oU'.rrvat;i>ns  en  the  other  side  of 
the  Antarctic  area,  1800  miles  distant,  and  at  tlic  same 
time  that  this  recently  discovered  land  shall  explored. 
THitt  the  society  is  ready  to  accept  Mr.  Peary's  proposi- 
tion diat  it  shall  undertake  Jointly  with -the  Peary  Arctic 
an  expedition  to  th"  Anlnrrl'c  r'';;:<>ns  .is  outhiifil 
above,  provided  that  tlie  bo.ird  ot  managers,  after  consulta- 
tion with  the  members  of  the  society,  finds  that  dit  project 
vill  receive  sufficient  financial  assistance  to  warrant  the 
undertakini;.'* 

I>R.  CiiAKroT  ftiv.-s  in  the  Paris  edition  of  the 
York  Herald  an  account  of  tlie  scieotiHc  work  accom- 
plished by  his  recent  Antarctie  eipedition.  He  enya  that 
during  the  whole  duration  of  the  expedition,  both  while 
In  winter  quarters  and  during  the  two  voyages,  the  scien- 
tific work  was  carri> d  rmt  unceasingly.  During  the  whole 
of  tlie  voyages  oceanographic  soundings  were  taken  and 
-dredgfaigi  owde.  At  die  same  ttme  hydrographle  and 
meleo««logical  obeervadons  were  made,  and  natural-history 
■studies  effected.  These  were  also  carried  out  while  in 
w  inl'T  quartrrs.  Wry  romplctc  maps  were  made  of  the 
regions  seen  from  the  coasts,  and  astronoaiicat  observa- 
tiona  and  studies  in  terrestrial  grsvllation  were  carried 
oat  at  numerous  stations.  The  seismograph  was  at  work 
in  the  winter  quarters  and  on  Deception  Island.  Observa- 
tl'ins  in  mi:'toorolof;y ,  rUinnsphtji  ii  tjluc  tr';<_  ity,  ,inJ  jjhvbical 
oceanography,  including  numerous  soundings,  were  carried 
«n  abnoet  continually  while  the  expedition  was  in  winter 

■qu.irters. 

The  thirty-second  annua!  general  meeting  of  the  Institute 
of  Chr'mistry  was  held  on  Tuesday,  M.ircfa  i.  Dr.  George 
Veilby,  F.R.S.,  preeident,  in  the  chain  In  moving  the 
adoption  of  the  report  of  the  eowieil,  Mr.  David  Howard 

alluded  especially  to  the  n>  \s  n  qiiirt-iiu  nt  'n  the  final 
examination  of  a  ii<t  ful  ktiov.li.dgc  of  l-i(.n(.U  and  German. 
He  believed  th.it  this  addition  would  prove  of  great  benefit 
to  chemists,  and  he  knew  that  it  could  be  left  to  tb« 
examiners  to  apply  the  test  of  this  knowle<l^  humanely. 
They  did  not  want  <;rhon!,  rommercia!,  itr  1''^-'!  IVi^nch 
and  (.ierman,  but  a  useful  iinowlcdge  sutTicient  to  enable 
"theni  to  consult  technical  literature  in  those  languages. 
Dr.  Beilby  (ben  delivered  his  address.  He  remarked  that 
the  inedtute  had  undoubtedly  tnfhieaced  the  teaching  of 
the  universities  and  tf.>l!L-j:;'  s,  and  had  cnJ  .nuur'.-d  to 
•encourage  ih'?  production  ol  men  who  could  not  only  talk 
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al>out  clii.ruisti y.  Ijiit  w^n?  .ible  to  apply  their  knowledge 
uvcfully.  In  movtiig  a  vulc  of  thanks  for  the  address.  Sir 
William  Ramsay  said  he  was  inclined  to  think  that  the 
tendency  was  to  trust  too  much  to  the  result*  of  examina- 
tions. He  was  of  opinion  that  the  aim  of  the  examiners 

should  be  to  -ist-i  rf.iiii  if  ttv^  c anrliilatr <;  cfiulJ  converse 
freely  and  easily  on  their  subject  and  put  it  into  practice. 

.\  PRIZE  of  3000  lire  (about  laof.)  is  to  be  awarded  by 
the  section  of  physical  sciences  of  ilic  Koval  Acadrmy  nf 
Bologna.  The  competition  is  an  international  one,  and 
the  priae  Is  doe  to  a  generous  donation  (0  dia  aection  bjr  a 
corresponding  member,  Prof.  Elia  de  Cyon.  The  object  of 
the  competition  is  to  further  researches  and  studies  in  tbe 
subjects  which  he  took  up  with  niuLh  surcess.  The  sub- 
jects of  the  woriu  submitted  for  the  prize  are  to  have 
reference  pardcotarly  to:— (1)  die  funcdons  of  the  heart, 
and  '?spTinl!v  of  th*  nervous,  cardiac,  and  vaso-motor 
systcnis ;  (2)  the  functions  of  the  l.ibyrinth  of  the  ear : 
(3)  the  functions  of  the  thyroid  gland,  tli  '  li}  pophysis,  and 
the  pineal  gland.  The  works  submitted  must  be  of  ret^nt 
date,  tft  the  ease  of  the  present  (the  ficvt)  coaapetidon  not 
prior  tn  March  1,  1909.  Memoirs  may  be  written  In 
LiiLii,  Italian,  French,  German,  or  English.  Competitors 
may  be  rjiUod  upon  to  repeat  th.  ir  exp.-rinirnts  in  the 
presence  of  the  three  members  of  the  adjudicating  com- 
mittee. The  priae  will  not  be  divided,  and  may  not  be 
conferred  more  than  once  upon  the  same  person.  The 
section  of  physical  sciences  reserves  the  right  to  publish 
th''  successful  ;>apt.r  in  its  Transattions.  No  nv-mb^r  of 
the  section  is  eligible  for  the  competition.  Further  par- 
ticolat*  may  be  obtained  from  II  Segretarlo,  Ciaiae  dl 
Scienze  Fisiche,  R.  .\ccademia  delle  Scienze,  Bologna. 

In  our  isstie  for  December  33  last  we  recorded  Mr.  Otto 
Belt'a  munHleent  gift  of  115,000).  for  the  foundatioa  and 
endowment  of  medical  research  scholarships.  The  tniSteea 
of  the  fund  met  on  February  J3,  and  awarded  the  first  set 

of  thr.  f,  l!o\\>hips.  *s.-\i:nty  applications  were  r-:r-'iv'-d  - 
fifty -eight  from  England,  three  from  Scotland,  on-  ftmn 
Ireland,  one  from  Wales,  and  seven  from  abroad.  1  he 
following  (eltows  were  elected,  and  were  authorised  to 
proceed  with  the  researches  mentioned  after  their  mimes : — 
.Mr.  G.  H.  Dj-w,  tiv:-  ;ooli ij;iLal  distribution  uf  t.intor  and 
a  systematic  study  of  an  experimental  character  on  the 
mode  of  origin  of  neoplasms  (tUIWWirs);  Dr.  F.  W. 
Edridge-Green,  various  problems  ooonected  with  vision  and 
colour'^islon,  especially  in  relation  to  the  correct  reading 
of  signals  on  land  and  sea;  Mr.  I".  IHrdlc,  the  mori>!inIuL;\ 
and  treatment  of  protozoic  blood  parasites,  fsp-  i.  i 
ipifochaeta  diiltoni  and  trypanosomiasis  (s-l'-'"|'inj;  si  k- 
neas);  Dr.  T.  Lewis,  the  mechanism  of  irregularides  o( 
die  heart;  Dr.  G.  C.  McKay  Mathison,  (a)  the  n«rvou« 
control  of  respiration,  and  1 the  effect  on  rL-piration  of 
change.s  in  the  chi-niical  « Diuposition  of  thr-  hlo<Hl  ;  (i)  the 
mechanism  of  biliary  secretion  and  i-s  t;.nfral  effect  in 
digasdve  processes;  Dr.  Otto  May,  clinical  and  experi- 
mental research  on  the  lesions  of  peripheral  Mr. 
E.  Mellanby,  the  significance  of  the  large  •:-\rretion  of 
creatin  in  cancer  of  the  liver  and  its  diminishtd  '.xcretion 
in  cirrhosis  of  the  liver,  &c.  ;  Dr.  F.  P.  F.  Ransom,  the 
mode  of  action  of  cafleine.  theobromine,  and  allied  sub- 
stances on  the  muscular  and  nervous  systsms;  Dr.  S. 
Russ,  the  association  of  radio-ncrivity  with  cani  r-r  ;  Dr 
Ida  Smcdt-'V,  the  processes  invol\.-J  t;  the  ioriaation  of 
fat  in  the  organism.  The  next  rlrc'.ion  of  fellows  will  bts 
held  about  December  15  next.  .\U  inquiries  should  be 
addressed  to  the  honorary  aearatiryt  Bdt  Memocial 
Fellowships  for  M- d<>  il  Revearch,  35  Clafgca  Street, 
riccadilly,  London,  W. 
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Tub  drath  is  announced  of  M.  Philippe  Thomas,  the 
t^Mflt  «fid  Mthtuiastie  geologist  who  did  important 
r^oncer  «wlt  in  Tunis  and  Algeria.     Bom  at  Du(>me 

(Rhone)  in  1843.  he  enl-rcd  thr  \'  t^;in.!r\  Helmut  at  A!fort 
in  1S60,  and  became  a  prominent  member  of  the  French 
aratjr  vetarinary  service,  from  whirh  he  retired  about  nine 
yeari  ago.  Fmm  his  earli«tt  youth  he  was  deeply 
inlerftsted  in  g  oJojt;,,  and  when  hT«  official  appointment 
rook  Ii  11)  rih  Algeria  he  devoted  his  sranty  leisure  lo  thu 
ttud/  and  coUoctioo  of  tta«  rocks  and  fosak  of  that 
country,  and  wa«  especiaJiy  eager  in  tho  tearch  for  evidence 
of  primitive  man.  During  twenty  years  he  published  a 
«*ri-^»  of  noteK  and  papers  on  subjects  ranging  from  man 
and  Tertiary  vertrbralcs  to  the  stratigraphy  of  the  region. 
In  i^&f  he  was  chosen  by  the  Minister  of  Public  Instruc- 
titm  to  Join  the  welMuiown  •dentille  mlasion  to  Tunis  as 
one  of  the  gef>!  >f:N!-^.  and  there  he  had  ample  scope  for 
the  exercise  of  Itis  abilities.  He  discovered  the  immense 
d'. posits  of  phosphatic  chalk,  which  have  subsequently 
proved  of  ao  great  economic  importance  to  Tunis.  lie 
amaawd  material  Ua  an  exhaustive  description  of  the 
geology  of  th"  rniintn',  niKt  liU  l.itor  Vi^nf;  w^re  occupied 
with  its  preparation  (or  pubiicaliyn.  Unfortunately,  only 
two  parts  of  this  Tvork  appeared,  and  the  third  part,  deal- 
ing especially  with  the  phosphatic  deposits,  remained  un- 
finished at  tlie  time  of  the  aut1tor*8  death. 

.Vv  appreciative  account  of  the  scientific  woric  of  Mr. 
Edward  Saunders.  F.R.S.,  who  died,  we  regret  to  learn, 
on  February  6,  in  Ills  cixty'Seeond  year,  appears  in  tfie 

March  number  of  thu  Fn/omolo^i'it's  Monthly  Magazine, 
of  which  he  was  an  fdiif.r.  From  this  notice  we  extract 
the  following  partimlars  of  Mr.  Saunders's  career: — 
Edward  Saunders  devoted  himself  first  to  the  Coleoptera, 
iMt  acquired  also  considerable  familiarity  with  enfoinology 
in  general,  and  with  SfvriTiI  otiier  of  :h>j  "  s\-^:';-;nati.;  " 
«cience«,  such  as  botany  and  conchology.  Ai  the  age  of 
ixteen  he  published  a  paper  in  the  first  volume  of  the 
£Htofnologut'i  Monthly  Magatiite  on  Coleoptera  at  Lowe- 
stoft, and  was  afterwards  for  some  years  mainly  occupied  in 
studying  the  Buprestida:  of  the  world.  A  su  l-  L,^i<,n  of  notes, 
descriptions,  revisions  of  particular  collections,  groups,  &c., 
bearing  on  this  subject  were  communicated  1>y  him  to  the 
Transactions  of  the  Entomological  Society  from  1866  to 
;  in  1870  he  published  a  "  Catalogue  of  the  Species 
contained  in  the  Genus  Huprestls,  Linn.,"  and  in  1871  his 
"Catalogus  Buprestidarum  Synonymicus  et  Systematicus," 
a  woric  rlie  importance  of  whidi  was  immediately  recog- 
lisfrd.  From  187a  to  1^74  he  rnntlnurtl  his  work  on  tlii-, 
^roup,  describing  several  new  genera  and  more  tliaa  a 
hundr' 1!  n-  w  species,  and  at  the  same  time  began  to  issue 
a  long  series  of  notes  on  British  Hemiptera,  which  wo-e 
fiallawed  in  1(75-6  by  a  synopsis.  In  three  parts,  of  the 
British  Hemiptera-lieteroptern,  and  this  .nglain  by  a  tarji^i- 
illustrated  volume,  his  well-known  "  lleitiiptora-IIetn o- 
ptrra  of  the  British  Isles,"  which  was  published  in  iS<ij. 
Coocurrently  with  this  important  mass  of  woric  on  two 
distinct  orders  of  Insects  he  b^an  to  •attack  a  third  group, 
•Vi  .Aciil^at:-  llymonoptcra,  to  which  he  grnilu.nlly  trans- 
lr>rr<d  hiH  thief  attention.  For  the  rest  of  l;is  life  the 
Aculeates  (especially  the  British  species)  became  his  favourite 
study,  and  he  ultimately  became,  not  merely  the  foremost, 
but,  it  nay  ahnost  be  said,  tiie  final  authority  upon  the 
latter.  Hi*  grand  work  "  The  Hym  noptera-Aculeata  of 
tne  Brit'<h  Isles  "  (1.^96)  is  one  of  the  few  without  which 
Do  serious  li .  menopterist  thinks  his  working  library  com- 
plete. Saunders  became  a  Fellow  of  the  Entomological 
Society  in  1865,  served  as  treasurer  from  1880  lo  1890, 
and  was  a  vice-president  in  no  fewer  tbaQ  tvt  eewioos, 
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viz.  in  1^74.  1899,  1901,  1906,  and  1907.  Though  he  never 
actually  held  the  presidcM^,  it  is  scarcely  a  secret  that  ha 
would  more  than  once  liave  been  elected  to  it  unanimously 

if  h.-:»  could  have  bc<  n  prrsii.-\rt,-f!  :o  iicrcpt  a  post  thr  dut*es 
of  which  he  felt  unequal  tphy&icaliy)  to  discharg-  "id  com- 
pletely as  he  would  have  wished.  He  entered  th'  Linnean 
Society  in  18^,  and  about  that  time  oontributcd  at  least 
three  papers  to  its  Journal.  I»ng  after,  In  1890,  he  pub- 
lishiil  i:i  the  same  journal  an  cxccrinn^;;)'  careful  and 
interesting  paper  on  the  tongues,  &c.,  of  bees,  with  beau- 
tiful illustrations,  drawn  by  his  brother,  Mr.  G.  S* 
Saunders,  from  microscopic  preparations  made  by  Mr. 
Enoclt.  His  election  in  19OJ  to  the  honour  of  fellowship 
ill  tlv  Royal  Society  was  not  only  highly  gratifying  to 
hirnself  and  his  personal  friends,  Init  to  all  who  saw  in 
it  a  recognition  of  systematic  entoraoiogy,  treated  a* 
Saunders  treated  it  as  no  mere  idle  dilettantism,  but  a 
genuine  branch  of  science. 

Okb  of  die  features  of  die  fauna  of  continental  Africa 

is  the  ab.sence  of  fiying-foxes  of  the  typical  genus  Ptcropus, 
this  ;ibscnco  c^.xtrnding  also  to  the  island  of  Zanzibar.  On 
the  other  hand,  representatives  of  these  bats  occur  in 
Madagascar  and  the  Mascarene,  Comoro,  and  Seychelles 
group.  Recently,  specimens  of  a  new  species  of  flying^fox 
hnvp  hr-rn  nh' lirii  •!  from  iho  isl.ind  of  Pcmba,  which  Jles 
to  the  riorlh  uf  'Aniuihja'  at  a  dislantt'  of  only  about  _i7J 
miles  from  the  mainland.  That  the  genus  should  Iv 
found  so  close  to  the  African  continent,  and  yet  should 
never  have  reached  the  same,  Is  very  remarleable,  especially 

when  the  long  int.  rval  between  the  Cornriro*  and  Seychelles, 
on  the  one  hand,  and  the  Andaman*;  ami  Ceylon,  on  the 
other,  is  borne  in  mind.  The  Pemba  species,  which  i« 
described  by  Dr.  P.  Matschie  in  the  SitMngsbtrukt*  Crs. 
natmrfor.  Freunde,  Berlin,  1909,  p.  48s,  bektags  to  the 
•.■11  ii  t-nus.  (I  ^roup  of  th'^  fl'^nus  di'-tin^u'thcd  SS  SpeCtrum, 
and  has  been  named  Fteropus  voeltzktrwi. 

Tn  vol.  xxxii.,  part  i.,  of  Notes  from  the  Leyden 

Museum,  Dr.  F.  A.  Jentink  describes  a  new  bat  front 
Java,  and  at  the  same  time  proposes  the  name  Chryso- 
ptcron  for  the  Celebesian  Ccrivoula  webcri  and  the  new 
species,  which  are  regarded  as  constituting  a  genus  by 
themselves.  The  typical  plantain-bats  of  die  genus 
Cfrivoula  (Kerivoula)  are  characterised  by  the  normal 
form  of  the  upper  canines  and  the  tricuspid  first  pair  of 
lower  Indsors ;  a  second  genus,  Phoniscus,  as  represented 
by  P.  atmt  of  Sumatra,  differs  by  the  elmigatiaa  and 
compression  of  the  shaft  of  the  upper  canines  and  tite 

qu.idrimi'ipid  first  lowor  incisors,  while  the  new  fionus  i- 
chiiracCerised  by  the  presence  of  four  cusps  to  both  first 
and  second  lower  incisors.  It  may  be  pointed  out  that 
Chr)-sopteron,  which  includes  the  Celebesian  C.  mhari  and 
the  J  a  van  C.  barteUi,  is  practically  identical  widi  the  much 
earUer  mum  QiryMiMierB. 

Considerable  interest  attaches  to  two  papers,  by  Mr. 
Knnd  Andersen,  in  the  January  number  of  the  AnmtU  and 
MaL:,t-t>ie  of  Katmti  Histtrf  on  the  African  fnitt-bau  of 
the  Epomoi^iorus  gfOWp.  HlttiertO«  with  the  exception  of 
llypsignafhui  monstrosus,  all  these  bats  have  hem  very 
gener.illy  included  in  tln^  single  fj'  nus  Kponiopluirus.  The 
author  shows,  however,  that  the  Angolan  £.  anchietae,  on 
account  of  possessing  }  pairs  of  cheek-teeth  (in  placo- 
of  the  usual  J),  the  great  width  of  the  palate,  and  other 
cranial  characters,  is  entitled  to  rank  as  a  genus  by  Itself, 
for  which  the  name  Plerotes  is  proposed,  this  genus  beinj^ 
intermediate  between  Rousettus  (cheek-teeth  i)  and 
Bpomophorut.  Neat  to  PleroM  comet  the  gmui  Bpomepa, 
■s  rq>resente4  by  £.  frmfutH  and  S.  evmplus.  In  whicfc 
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inuz2l<!  and  palat'"  an-  also  wido,  althniri^h  <.r.:ni'v\-h:il 
less  so  than  in  the  Atifjolan  gt-nus,  thi?  hind  portion  of  the 
palate  r«tatnin}<  the  nattcned  form  cfaancteristic  of 
Roiiietttu  and  its  allies.  In  EponiMpiioniS,  on  the  other 
hand,  the  {>alat«>  !s  narrow  and  d- .  pK  hollowed  out  behind, 
thfri-by  difforini;  from  tiv?  sanv  rrj;on  in  n!I  otlur 
mentbers  of  the  fruit-eating  group.  Lastly,  we  have  the 
genua  Micfopterapns*  diaraeterUed  bf  the  eatreim  liiort* 
nc<>s  of  the  skull,  whIch  approximates  In  this  retpect  to 
thai  of  Cynoptcnis. 

A  SHORT  p:i;)-;r  on  the  gametophytea  of  the  orchid, 
fij'.  /iKi'r/ici'lKv,  is  contributf-d  by  Miss  L,  Pace  to 

the  iioUnuid  iia^eiie  (.\ugu»t,  1909).  which  adds  to  the 
Kradually  accumulating  inforOMtion  regarding  develop- 
mental details  of  the  megasporaflgiimi.  The  formation  of 
a  single  sporogonous  cell,  as  generally  obierved,  and 
ab^frtce  of  anv  p.u  I'-ral  r  I'.s.  (ohn  id'  s  with  the  typical 
routine  in  orchids,  but  anomalous  conditions  appeared  in 
several  ovutea  where  two  mofher-eells  were  found  either 
contiguous  or  with  nucellar  tis<»u(*  lying  between.  The 
figures  are  suggestive  of  two  archesporta  side  by  aide,  but 
the  ultimate  fate  of  these  cells  was  not  determined.  Four 
mcfiaspores  were  usually  formed,  although  dividing  walk 
between  them  were  wanting;  owing  to  disintegration  of 
thre"  of  thf  mirl-  i,  the  chaln/n!  nuf  l-nis  nione  persisted  to 
lK-cu:tu>  the  nucleus  of  the  embryo  sac.  EvideiKe  in  favour 
of  double  fertilisation  ia  wlduced. 

.■\  BROCiiL  Kr  iji-.ilini^  with  t!v'  ciiltiv  ition  of  fibre  plants 
in  India  h;is  been  issued  as  Bulletin  So.  15  of  the  Agri- 
cultural Reaearch  Inatkute,  Pusa.  There  ia  a  noteworthy 
division  into  peasants'  crofw,  capitalists'  crop«,  and  fibres 
worth  eiperimenta!  attention.  The  first  category  com- 
prises jute,  Ilihistii^  itir\nah!iius,  Crotalaria  juitiva,  and 
cocoa-nut;  the  second  includes  rhea,  agave,  Sanscvicria, 
and  flax,  while  plantain  and  sida  fall  into  the  third 
category.  The  cultivation  of  jute  has  not  spread  to  any 
appreciable  extent  beyond  the  provinces  of  Bengal  and 
.^»sam.  Hibiscus  cannabinus  is  pr'  f'  TT'd  tu  jiitf  in  certain 
regions,  notably  the  Visagapatam  and  Klstna  districts  in 
Madras,  because  it  requires  leas  water.  Sann  hemp, 
Crctalitria  juneca.  thrives  in  districts  of  moderate  rainfall ; 
there  is  an  tulablishcd  industry  in  the  fibre  in  parts  of 
the  Central  .anr!  I'liit'd  Provinces  ami  of  A'^'sam,  Init  the 
plant  is  more  frequently  grown  to  supply  green  manure 
or  fodder. 

Tub  principal  articl-"  in  Symons's  Meleorologicai 
Magaiine  for  -February  i«  devoted  to  the  "  Proposed 
Imperial  Meteorological  Organisation,"  discussed  at  an 
informal  confer'  iH  '-  nt  ni' t- <iri)li.^jsls  at  the  \\':nnip.  g 
meeting  of  the  British  .\ssociation  last  year.  The  circular 
tetter,  drawn  up. by  the  committee  then  appointed  for  trans- 
mission to  ineteorological  authorities  of  the  British  Empire, 
Inviting  cooperation  in  contribut irij;  data  on  a  common 
plan  for  publication  l>>  .i  i>  :iti  il  ag' my,  is  reprinted,  and 
states  that,  primarily,  information  is  required  as  to 
pressure,  temperattire  and  rainfall,  and  their  fluctuations 
from  the  normal,  and  it  is  suggested  that  the  form  adopted 
by  the  Solar  Commission  of  the  International  Meteor- 
ological Committer,  whose  he.idquarlers  at  the  present 
time  are  in  Londun,  in  connection  with  the  Solar  Physics 
Observatory,  should  be  followed.  Monthly  tables  relating 
to  the  climate  of  different  parts  of  the  British  Empire 
have  appeared  in  Symons's  ^fe^eoro^ogi(al  Magazine  for 
many  years ;  the  editor  heartily  welcomes  the  establish- 
ment of  a  more  general  system,  under  official  auspices; 
at  the  same  time,  he  does  not  think  that  a  new  system 
of  expressing  meteorologi(  al  obserrationa  is  desirable. 
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The  m<H-ting  at  Winnipeg  expressed  an  opinion  in  favour 
of  the  use  of  absolute  units  for  pressure  and  temperature ; 
lor  the  present,  howeV' r,  t)ie  ci.-^cular  state-,,  it  .s  no: 
proposed  to  ask  the  varioiis  authorities  to  come  to  any 
final  decision  upon  the  point. 

I-KOM  th'»  I*ebru.\ry  Bulletin  of  the  American  Mathe- 
matical Society  we  learn  that  the  Cottingen  Academy  of 
Sciences  has  awarded  5<.  to  Dr.  A.  Wlefericfa,  of  Hiinster. 
who  has  shown  that  the  equation  .r'* +_>'''  =  :''  cannot  b.- 
solved  in  terms  of  positive  integers,  not  multiples  of  p.  if 
2»'-2  is  not  divisible  by  p".  The  announcement  is  followed 
by  the  comment : — "  This  surprisingly  simple  result  repre- 
sents the  first  advance,  since  the  time  of  Kummer,  in  the 
proof  of  the  1  i,t  Fermat  theorem." 

In  the  Annalt  of  Matkemaiia  (October,  1909)  Mr.  Frank 
Gihnan  discusses  the  theory  of  floating  tubes  as  applied  to 

the  measurement  of  currents  in  open  channels  of  water. 
The  method  was  first  described  by  Mr.  T.  .\.  Mann  in  a 
paper  communicated  to  the  Royal  Society  1  .Tr,d  was 

used  by  R.  T.  Kra^'enhefl  in  Holland  (1813).  M.  de  Buflon 
nn  the  Tiber  (iSai),  Destrem  on  the  Neva  (1835^,  and 
Francis  in  America  (1852).  Th''  tubes  ranfji  d  froiii  »>  f- et 
to  10  feet  in  length,  and  were  allowed  to  iloai  licnvti  the 
stream  over  a  measured  course  of  70  feet.  Other  esperi- 
ments  mentioned  are  those  of  Captain  Cunningham  in 
India  (1874-0),  of  which  a  detailed  discussion  la  given  in 
the  paper,  M  A  draiiff  (18S3),  and  Messrs.  Humphrej'S 
.tnd  Abbot  on  the  Mi&aiisitippi  River  (1851-76). 

Thr  University  of  Illinois  has  eatablished  an  engineering 

exp'-rliti'  iit  sratlnii  iri  carry  on  invr'.ti^ations  .ilun^  \ariMy> 
lines  of  engineering.  Especial  attention  has  been  paid  to 
problems  bearing  nn  fuel,  and  tlie  two  last  bulletins  issued 
d>  al  with  this  subject.  The  first  of  these,  by  J.  M.  Snod- 
kii  is^.  is  on  fuel  tests  with  house-heating  boilers.  Central 
fi'-atin^;  by  steam  is  more  common  in  the  United  States 
than  in  this  country,  but  the  figures  given  are  not.  without 
interest  over  here.  The  fuels  used,  of  which  complete 
analyses  are  givn,  included  nnthratiV',  gns  coke,  bitu- 
minous coal,  and  briquettes  of  various  kinds.  Thr-  tfMi 
were  very  complete,  and  deal  with  questions  of  efficiency, 
cteanlinesa,  coat  of  coatrol,  smoke,  and  soot.  The  boiler 
cfRciencies  determined  varied  from  45  to  66  per  cMit.  The 
expiTiiivntal  data  an'  di--i  ii'.'.r<I  in  a  verv  r(imi>l';"  mann-r, 
especially  froin  tie  i  u-t  point  of  vitw.  1  lie  only  pomt 
open  to  criticism  is  the  unnecessary  number  of  significant 
figures  in  the  experimental  results.  Thus  we  find  the 
calorific  value  of  a  coal  given  as  14,329  D.T.U.  per  lb., 
and  boiler  effiri  -nci'-v  arc  given  to  001  p*  r  (  f-nt.  'rhr'.>e 
significant  figures  in  the  calorific  value  probably  represent 
the  limit  of  accuracy  attainable  in  such  experiments  when 
the  sampling  difficultieti  are  taken  into  account ;  an 
accuracy  of  I  In  14,000  In  a  thermal  measurement  is 
certainly  unattainable. 

Thi  second  bulletin,  by  S.  W.  Parr  and  Percy  Barker, 
deals  with  the  occluded  gases  in  coal.  These  experiments 
.ire  of  pr.Mt:<.i!  ■.inpin  i.im  In  twu  ilii --i  i  imi, ,  tu  ^:  ;>>. 
bearing  on  the  spontaneous  combustion  of  coal,  and 
secondly  as  showing  how  to  prevent  deterioration  of  stored 
coal.  Coal  commences  to  give  ofl  inflammable  gases  as 
soon  as  it  is  mined,  and  at  the  same  time  absorbs  ox>gen 
from  the  air,  both  these  changes  taking  place  with  greater 
rapidity  the  finer  the  state  of  division  of  the  coal,  and  both 
being  almost  entirely  suppressed  when  the  coal  is  sub- 
merged in  w.Tter. 

Tiix  ZeUtchrift  fUr  physikalischt  Ch«mie  (January  a$) 
contains  a  paper,  by  J.  T.  Barker,  on  the  determination 
of  the  vapour  pressures  of  toluene,  na^thalene,  and 
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brnien^  at  t»>niperatur>'S  r.injjinf;  from  —78°  V.  lo  25-8*  ('. 
At  the   iower   tcmpcrntun-s   th«-   ^t<'itik'ul    method  is  not 
nifRripntly   fsact,  and  hence  the  vapour  prpssures  were 
flieasurod  by  «atur;iiin^  pure  ONvgen,  prepared  electrolytic- 
ally,  with   th«'  vapour  of  tin-  substance,  the  latter  bring 
maintained    at   a  constant  tcnijvTature.    The   amount  of 
rapour  carried  away  by  the  oxygen  was  determined  by 
combustion,    full   details   being  given   of   the  precautions 
necessary  (or  exact  working.    The  method  was  shown  to 
he    capable    of    measuring    vapour    pressure*    down  to 
0-005    trim,    of    mrrcury.    The   exjierimental    results  were 
compared    with  Nernst's  formula   for   the  calculation  of 
vapour-pressure  cur^'es,  and  for  toluene,  naphthalene,  and 
beniene  ;  the  agreement  was  found  to  be  satisfactory. 

.As     interesting    article    app<-ars    in    Engineering  for 
February    25  giving  particulars  of  a  new  shrinking  and 
rfmp»rinfj   shop  for  guns  at  Woolwich  .\rsenal.  Modern 
built-up    guns   have  steel  tubes  and   liners   which  require 
oil-hurdenint;,  and  as  those  guns  are  sometimes  of  great 
Ifngih,   it    will  be  understcMxl  that  adequate  means  must 
be  provided   for  lifting  the  guns  to  considerable  heights, 
h  was  decided  that  the  new  building  should  be  300  feet 
'cng  in  thp  clear  (the  first  part  to  be  constructed  being 
tjo  fe«-t),  fK>  feet  wide,  and  <)o  f«>et  high  from  the  floor- 
level  to  the  gantry  rail.    It  was  also  stipulated  that  an 
electro-hydraulic  travelling  crane  should  be  installed  cap- 
able of  lifting  120  tons,  and  of  travelling  with  its  load  at 
a  speed  of   75  fe»-t   per   minute,   the  speed   of  the  cross 
iraversn  under  similar  conditions  being  35  feet  per  minute. 
.\nother  requirement  of  this  crane  is  ability  to  lower  a 
weight  of  <)0  tons  at  a  speed  of  500  feet  pi-r  minute,  this 
being  of  great  importance  on  account  of  the  necessity  of 
dipping  the  guns  rapidly  into  the  oil  in  the  process  of 
hardening.    Two  deep  pits,  each  II  feet  in  diameter,  are 
provided  for  oil-hardening  tanks  ;  also  one  shallower  over- 
flow pit,  a  driving  pit  18  feet  in  diameter  with  an  anvil 
bottom,  and  a  shrinking  pit. 

Messrs,  Cassell  and  Companv,  Lt».,  have  commenced 
the  publication,  in  fortnightly  parts,  sold  at  one  shilling 
net  each,  of  Mr.  Richard  Kearton's  '*  Nature  Pictures." 
The  illustrations  are  beautifully  n'produced,  and  are 
accompanied  by  descriptive  text.  The  work  will  be  com- 
pleted in  twenty-four  parts,  and  we  propose  to  review  it 
when  the  serial  publication  is  complete. 

.\  SECONn  edition  of  nn  essay  entitled  "  The  Finest  Walk 
in  the  World,"  by  .Miss  B.  K.  Baughan,  which  originally 
jqjpeared  in  the  Sprttalor,  and  was  published  recently  in 
pamphlet  form  with  numerous  illustrations,  has  been  issuJ-d 
by  Messrs.  Whitcmnbe  and  Tombs,  Ltd.,  of  .\ddle  Hill, 
Carter  I.ane,  London.  The  walk,  some  thirty-three  miles 
in  length,  is  in  the  neighbourhood  of  the  celebrated  Millord 
Sound,  in  the  south-west  corner  of  New  Zealand.  Judg- 
ing from  the  beautifully  reproduced  photographs  and  thi- 
enthusiastic  descriptive  text  which  accompanies  them,  the 
walk  must  reveal  a  succession  of  panoramic  views  of 
Nature  at  hrr  loveliost. 

The  annual  report  of  the  board  of  regents  of  the  Smith- 
sonian Institution,  showing  the  operations,  expenditures, 
and  condition  of  the  institution  for  the  year  ending  June 
30,  1908,  has  been  received.  As  usual,  the  general 
appendix  of  the  volume,  running  to  some  6*14  pages,  will 
make  the  widest  appeal  to  re.iders.  It  contains  a  repre- 
^''ntative  selection  of  papers  and  addresses  by  distinguished 
men  of  science  dealing  with  notable  current  scientific  re- 
srarche*.  Some  of  these  are  translations  into  Fnglish  from 
Oerman.  French,  and  Swi-dish  publications,  others  have 
appear*^  in  Nati  hk  fro.-n  tim-  to  ti.n«-,  and  th'-  remainder 
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are  from  American  and  British  auihurs,  some  being 
original,  while  others  are  reprints.  The  following  con- 
tributions may  be  mentioned : — Sir  Joseph  Thomson's 
Adamson  lecture  to  the  University  of  Manchester,  on  the 
light  thrown  by  r^-cent  investigations  in  elpctricity  on  the 
rel.ition  l>etween  matter  and  ether;  Prof.  J.  W.  Gregory's 
contribution  to  the  Congrj^s  g^ologique  international, 
Mexico,  1906,  on  climatic  variations :  their  extent  and 
causes;  Prof.  J.  Joly's  address  to  the  geological  section 
of  the  British  .Vssoiiation  at  Dublin  in  1008,  on  uranium 
and  geology;  Captain  IL  O.  Lyons's  lecture  to  the  Royal 
Geographical  Society,  on  some  geographical  aspects  of  the 
Nile ;  Prof.  Ronald  Ross's  address  to  the  Oxford  Medical 
.Society  in  i<)o6,  on  malaria  in  Greece ;  and  Prof.  Silvanus 
P.  Thompson's  Kelvin  li-cture  of  K>«8  (abridged  and  revised 
by  the  author),  on  the  life  and  work  of  Lord  Kelvin. 


UVR  ASTIWSOMICAL  COLUMS. 

ASTRONOMICAI.  OCLURRENCKS  IN  MAR<.H  :  — 
March  3.     lah.  cm.    Venus  stationary. 

7.  ob.  %()T>.    Urantis  in  conjunction  with  the  Moon 

(Umnus  y  34'  N. ). 

8.  9h.  17m.    Vtnii*  in  conjunction  with  the  Moon 

;  Venus  11'  52'  N.). 
10,    6h.  om.   Vnia  in  conjunction  with  the  Moon  (Vest* 
!'«)•  N.I. 

13.    ah.  45m.    Smiirn  in  conjunction  «ith  the  Moor. 

(Satuin  o~  58'  N. : 
15.    I9h.  17m.    Mirs  in  conjunction  with  the  Moort 

(Mars  I    16'  N.'. 
t8.    I7h.  om.    N'cnus  at  greatest  brilliancy. 
35.    i8h.  ilni.    Jupitri  in  cunjunciitn  vt'nh  the  Moon 

(Jupiter  2'  31'  S.). 
30.    l8h.  ooi.    Jupiter  at  opposition  to  the  Sun. 

CoMKT  i<(UMi. — In  these  columns  last  week  reference  was 
made  to  two  drawings,  of  comet  ii>io<i,  which  are  now 
reproduced  from  the  Compies  rfndiis  (No.  7,  p.  370, 
February  14).  They  were  made  by  M.  Esclangon,  and 
illustrate  the  remarkable  change  which  took  place  in  the 
ap|iearance  of  the  comet's  head  between  January  23 
and  30. 


Jauuary  >>. 


January  3a 


M.  Esclangon  points  out  that  such  apparent  changes 
may  be  produced  in  two  ways:— (il  by  actual  changes  in 
the  comet  itself ;  (i)  or  by  the  different  angles  at  which 
it  is  presented  to  the  observer.  While  great  real  changes 
undoubtedly  took  place  in  comet  19100,  a  certain  propor- 
tion of  the  apparent  change  ran  be  explained  by  the 
aifferent  aspect,  for  on  January  22  the  angle  made  by  the 
tail  with  the  line-of-sight  (comet-earth)  was  qu",  whilst 
on  January  30  it  was  133";  but,  apart  from  this,  there 
was  a  reai  change  in  brightness  and  in  the  condensation 
of  the  nucleus  consequent  upon  thr  comet's  recession  fron» 
the  sun  ;  on  the  former  date  its  distancr  was  about  0  25. 
on  the  latter  about  0  55,  astronomical  unit. 

M.  J.  Comas  Sola  also  made  a  special  study  of  the 
figure  of  the  comet,  and  gives  his  rt-sults  in  the  same 
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Aumber  of  the  Comptes  rendus.  He  remarks  that  tha 
tail  was  always  bifurcated,  as  though  the  nueleui  formed 

a  screen  to  the  rc-pulsive  force  actiiu  00  the  vapours,  and 
at  its  grcat<.>st  length  extended  to  a  dutance  of  50°.  Photo- 
^aphs  taken  at  the  Fabra  Observatory  show  the  details 
very  well,  but  are  not  suitable  for  reproduction.  Special 
•ttention  was -paid  to  the  secondary  tail  on  the  left  of 
die  comet,  which  was  much  fainter  than  the  primary,  and 
extended  to  tlw  opposite  i^de,  that  is,  towMd*  the  tun. 
This  tail  was  cowave  to  the  direction  of  the  motion,  and 
it  is  this  point  that  M.  Sola  discusses.  He  attributes  the 
concave  form  to  tiie  diSerentiat  action  of  the  gravitational 
forces  of  tho  sun  mid  the  nucleus  and  the  repulsive  action 
emanating  from  the  wn.  The  greater  mmiber  of  particles 
arc  rcprllcd  and  form  the  principal  tail,  but  others,  depend- 
ing upon  their  nature,  will  not  be  driven  away  entirely, 
and  will  become  attracted  towards  the  sun.  The  finest  of 
these  will  be  <Bsseminated  into  space,  but  the  heavier  ones 
will,  in  falling  towards  the  sun,  be  attracted  by  the 
nucleus,  and  thus  produce  the  observed  form  concave 
relatively  to  the  comet's  motion ;  those  falling  into  the 
nucleus  will  be  again  expelled,  but  others  of  which  the 
vcrlocity  sunwards  is  too  great  will  rush  past  the  nucleus 
and  form  the  fan  seen  on  the  side  of  the  hrad  nraror  the 
sun.  This  hypothesis  admits  of  two  tests: — (i|  li>f.>n» 
perihelion  ih>-  i:onrnviiv  should  not  precede  the  nucleus ; 
iji  v|>i',  iri)-,.  M]i;<-  ir,vf>:i^.ir'(.'i  sh.oiiM  -.liow  the  two  tails, 
at  a  tlijj.intc  fi  oai  ;lic  ;uii  Uus,  lo  tiilfrr  chemically,  -M. 
Sola  gives  a  formula  '..v  which  the  acceleration  uf  t:i.' 
different  particlrs  :n;t^lit  computed  on  thf*  n^suiiip' ii in 
!}i.it  ih''  f..ri's  !,•>  ,i-.-.u:ii'-.  all  acti\''-,  Imt  lib-  piujio- 
graphs  of  comet  1910a  do  not  permit  of  its  application. 

FtnCBAlx  or  FimtUiUtY  17.— Mr.  W.  F.  Denning 
writes : — "  A  considerable  number  <rf  rqmrts  have  b«  <>n 
received  concerning  the  appearance  of  this  brilliant  object. 
It  was  seen  to  far  east  as  in  Essex  and  Kent,  and  observers 
In  Gloucestershire,  Somerset,  Devon,  and  Glamor gxm 
witnessed  the  descent  of  the  fireball  under  a  more  brilliant 
aspect.  -The  long  endurance  of  the  trail  was  one  of  the 
most  noteworthy  features,  and  reminds  us  of  the  remark- 
aMe  OWteor  of  February  23,  1909,  which  left  a  streak  for 
thrve  hours. 

*'  From  the  best  observations  it  appears  that  the  fireball 
of  February  17  last  descended  in  u  nearly  vertical  path 
over  a  point  about  twenty  fnilcs  north-west  of  Land's 
End,  rornwall.  That  its  height  was  approxintalely 
♦►ighty-pight  to  forty-six  miles  ap|K'ars  very  probable,  but 

observations  would  be  valuable  from  Cornwall  and  the 

<rturh  roast  of  Ireland. 

-1  Ikivc  crwiti  d  so  [ii  ilUant  .in  rfT-zi  t  in  tli.'  <-vening 
Uvilighr  rhe  meteor  nm.-.i  h.\v  Uc  11  him  df  the  verv  largest 
type,  and  the  shower  in  Auri,^.i  frum  which  it  was  pr>'- 
^.umably  directed  is  one  of  cxtremeiy  interesting  character. 
Meteors  of  great  size  and  startling  brilliancy  are  more 
Trequent  in  the  e.irly  evening  than  at  any  oth«r  period  of 
the  night,  and  i>  <  1  iri  umstance  to  Which. tne  writer 
has  sever.il  t'liv 'lir.  (I.  tI  att-  nlion." 

It  is  rep  rt.ii  th.ir  a  hiiKiant  meteor,  as  bright  as  Venus, 
was  seen  from  many  parts  of  Vorksihire  after  sunset 

tm  Tuesday  last,  March  i. 

Hallev's  Comet. — In  an  article  on  H.ill  ,  "s  comet 
which  appeared  in  the  Times  of  February  ,'-),  th-'  writer 
states  that  the  comet  is  likely  to  be  at  its  l>  ■■,  a  dis- 
play, during  the  last  ten  davs  of  -May,  when  ii  will  be  an 
evening  star  and  near  lo  tii.  -  .irth.  He  -iK  )  -iigg<'sls 
that  between  March  u  and  .\pril  the  cornet  will  prob- 
ably be  unobseri'able.  being  too  mar  tlii-  sun  .is  seen  from 
the  earth.  On  the  latter  date  it  shuuld  lucoine  visible  as 
.1  morning  star,  rising  just  before  dawn  ;  but  while  its 
Intrinsic  light  will  then  be  nearly  at  its  maximum,  its 
apparent  brilliancy  will  suffer  on  account  of  the  distance 
Trotn  »he  rirth.  .\fter  thr?  tran<--i?  on  May  18,  the  comet 
will  1  an  evennii^  st.ir,  .iin!,  being  then  much 

nr  iri  1  tin;  earth,  should  be  n  .it  its  best.  During  the 
Ir  wisi*  Mr.  Evershed  is  hoping  to  '■nv,i':oy  both  heliograph 
and  spectrohcliogr.iph  at  the  Kodaik.inal  Observatory  to 
obtain  records  of  the  comet's  nucleus.  That  tliis  contains 
a  large  amount  of  solid  matter  is  rendered  probable  by 
the  endurance  of  the  comet  for  at  least  2000  years  :  simple 
vapour  woukl  scarcely  hold  together  for  so  long,  and 
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could  not  be  expected  to  disseminate  and  lose  entirely  the 
•mount  of  matter  that  has  beCB  poured  forth  by  HaUey's 
comet  even  during  its  known  career.  A  photograph  talcea 
at  Greenwich  ObServatory  on  January  30  showed  a  fairlv 
defined  nucleus  surrounded  by  a  large  diffused  cooia,  aoo 
a  very  faint  tall. 

PtDOUX^  CoHCT,  iQiofr.— No  further  offidai  news  of  the 
comet  discovered  by  M.  Pidoux  at  Gmeva  00  February  ao 
is  to  hand,  nor  had  any  further  obeervatioiM  been  reported 
to  the  ilslronomiscke  ivadMdhlcM  up  to  February  35 ;  but 
according  to  a  Geneva  totntpont»«t  of  the  Dmfy  CtumiUtm 
M,  Pidoux  discovered  ilw  new  cooMi  sbotognVblca^y 
whilst  photographing  Hallej'a  oomet,  *M  ooilbmed  Oa 
discovery  visually.  He  says  the  new  comet  is  V^diaped, 
and  travelling  at  a  great  speed  in  a  south-west  direction ; 
also  that  it  !s  brightening,  and,  given  good  weather,  should 
become  a  naked-eye  object  in  a  few  days.  No  magnitude 
is  mentioned. 

A  Nakbo-bvb  Sun-spot  Group.— A  remarliablie  group  of 

spots  has  be«n  observed  on  the  solar  disc  during  the  past 

fortnight.  Following  a  pair  of  spots  of  moderate  size,  a 
small  spot  was  seen  to  come  round  the  eastern  limb  on 
I'ebruai  v  17,  and  on  February  ig  developed  into  a  group. 
This  i^i'iu;)  iruT'.ised  in  numbers  and  extent  until,  on 
|-"f  l>r-uar\'  jj,  Ih-  I'-n^th  ot  tli.  .iHr,  J  ar'  a.  iivasured 
alijii;^  die  gicatest  ili.iiu- t- r,  w.is  .itmuv  onc-s<.  vtntli  of  th-' 
-I'l.ir  diameter,  roiii;lil>-  i.'o.o.m  miies.  On  March  1  most 
oi  the  group  had  pasivd  ovi  r  tiii-  western  limb,  and  ther^ 
was  u  low  bank  of  proiiiia-  :ir'-  matter,  seen  in  the  C  lir.c 
of  hydrogen,  lying  above  its  position  on  the  limb.  Tlie 
visual  observations  at  the  Solar  Physics  Observatory,  South 
Kensington,  showc.l  that  a  little  to  the  north  of  the  spot 
disturbance  there  w.i<:  a  In  i^lit  ti  ifiirrated  promiii'  iif  <>n 
the  limb,  which  <:h.in(.;cd  its  form  considerably  b<iwe»iin 
i<>  a.m.  and  1  p.ni.  Mr.  J.  H.  Klgic  r»po!is  having  »eeo 
the  above  spot  group  with  the  naked  eye  on  February  as* 


TH^  BRENNAN  MONO-RAIL  SYSTEAf. 

A  I*.\RGE  company  of  engineers  and  others  interested, 
including  representatives  of  the  Admiralty  and  of  the 
War  Onice,  assembled  at  the  Brennan  Torpedo  Works, 
near  Chatham,  on  Friday,  Februarj'  »5,  to  witness  a 
demonstration  of  Mr.  Hrcnnan's  mono-rail  vt'hicle.  ITto 
vehicle  shown,  which  is  the  tirst  of  its  kind,  has  been 
designed  for  rough  military  purposes,  not  for  high  speeds, 
-ind  the  trials  on  this  occasion  were  intended  to  show  its 
idaptalnlity  for  this  kind  of  work.  .\  general  description 
of  tlie  oar  and  the  experimental  track  ajipeared  on  p.  79 
of  our  issue  for  November  18.  1909,  to  which  we  may  refer 
our  readers,  supplemented  with  the  illustration  now  shewn 
of  the  vehicle  standing  on  one  of  the  dtarp  curves.  In 
this  illustration  may  be  noticed  the  radiator*  for  eootlag 
the  circulating  water  required  for  the  petrol  nnotora,  these 
radiators  beinij  secured  to  the  front  of  the  machinenr  cab : 
tlie  front  bovie  with  its  two  whi>els,  the  rear  wheel  being 
driven  by  side  rods  and  balanced  cranks  from  one  of  the 
two  electromotors ;  also  one  of  the  side  chocks,  on  which 
(he  car  may  rest  when  required  for  unloading  or  otlier 
pur|H>scs.  There  is  a  chock  on  each  side  of  the  car.  Mr. 
lirennan  is  the  centre  figure  in  the  machinery  cab. 

The  car  first  ni.idi-  its  app«Mrance  from  the  pier,  carrj- 
iii;-  a  number  of  large  packing  cases  and  three  or  four 
men.  and  was  hrought  to  rest.    Then,  running  on  to  the 
lircular  tr.ick  of  lo^  feet  r.idius,  the  speed  was  grailually 
accelerated  lo  twenty  ntiles  per  hour,  the  car  inclinins; 
inwards  automatically  so  as  to  counteract  the  effect  of 
centrifugal  ftirce.     It  is  of  interi'st  to  note  that  the  load 
was  simply  laid"  on  th'    11. it  pl.iifvrni  of  the  car,  without 
I  being  secured  in  any  way,  and  that  there  was  not  the 
vli).;Ii!i  si   1  ii.ii  ni  \'  to  disturb  the  position   of   any  of  the 
I  wackirtg  ca!.i's  while  on  the  curve,  thus  showing  the  per- 
I  feet     b.ilance     maintained    by     the     gyroscopes.  White 
I  «rnpp;n[<   on    the   curve,   the   angle   of   heel  gradually 
lin-.iniviiod,  and  the  car  platforro  was  level  on  rest  bring 

attain. •d. 

ITii'  Mil  tali'in  c»f  unloading  in  tlv  fi'ld  was  th.'^n  shown. 
While  the  normal  action  of  the  gyroscopes  is  to  maintain 
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the  car  plarform  level,  the  driver  can  exercise  control  so 
as  to  cause  the  platform  to  incline  to  either  one  side  or 
thi!  othor.  With  th«>  car  at  rrst  on  the  curve,  some  pack- 
injj  blocks  wtTe  laid  on  the  ground  reaching  to  within 
about  a  foot  of  tho  chock  on  one  side  of  the  car.  The 
drit^  then  inclined  the  car  so  that  the  chock  rested  on 
the  packing  blocks  ;  some  pUinks  were  laid  resting  on  the 
(round  at  one  end  and  against  the  car  plntfunn  at  the 
other,  so  as  to  extend  the  inclined  plane  of  the  platform 
dun-n  to  grnund-level.  Thf  packing  cases  were  then 
easily  shoved  off  without  the  assistance  of  any  tackle 
mhateirer.  On  unk>nding  being  compli-tcd,  the  driver 
cau«ed  the  car  to  recover  level  immediately.  Mr.  Brennan 
has  not  yet  publishtnl  a  complete  description  of  the 
Boechanism  for  bringing  the  gyrcscopcs  back  to  their 
central  position,  certain  patents  having  been  applied  for 
and  not  yet  granted. 

W«  then  had  an  opportunity  of  taking  a  run  round  the 
circle.  .All  passengers  stood,  and,  despite  the  fact  that 
there  was  nothing  to  take  hold  of,  perfect  steadiness  of 


TUE  FUEL  QLESTIOS  IS  THE  V SITED 
STATES. 

A  N  important  department  of  the  United  States  Gco- 
logical  Survey  is  that  devoted  to  fuel.  More  thai* 
400,000,000  tons  of  •coal,  valued  at  above  io6,ooo,oooJ., 
were  raised  in  I9<i8,  nearly  the  whole  of  which  was  con- 
sumed in  the  country-,  and  this  department  has  madn  numerous 
researches  as  to  the  best  methods  of  utilising  this  coal. 
The  information  acquired  is  published  from  time  to  time 
in  the  form  of  bulletins,  most  of  which  are  supplied  free 
or  at  a  nominal  cost.  Four  bulletins  recently  issued,  Nos. 
373»  382,  383.  and  385,  may  be  taken  as  indicating  the 
scope  of  the  work  done.  They  arc  entitled  "  The  Smoke- 
less Combustion  of  Coal  in  Boiler  Plants,"  bv  D.  T. 
Randall  and  H.  \V.  Weeks;  "The  Effect  of  Oxygen  in 
Coal,"  by  D.  White;  "Notes  on  Explosive  Mine  Gases 
and  Dusts,"  by  R.  T.  Chamberlin ;  and  "  Briqucttin^ 
Tests  at  the  United  States  Fuel-testing  Plant,  Norfolk. 
Virginia,    1907-8,"  by   C.  L.   Wright.     The   paper  on 


The  Brennan  Mono-Rail  Vehicle. 


(fri&brium  was  experienced  by  everyone.  The  angle  of 
bw  inwards  we  estimated  to  be  about  10  degrees  on  this 
tfip.  An  exhibition  of  tho  vehicle  taking  sharp  curves 
followed,  the  minimum  radius  being  35  feet,  after  which 
*■«  had  a  trip  at  high  speed  down  the  straight  portion  of 
tilt  track  and  back  .ig.Tin.  Complete  success  attended  all 
th«  trials,  and  Mr.  Brennan  is  to  be  heartily  congratulate*! 
on  the  results. 

From  our  previous  description  of  the  tr.ick  it  will  be 
understood  that  its  simplicity  renders  it  very  suitable  for 
tniUtary  purposes.  The  short  cross-sleepers  are  simply 
laid  on  the  ground  without  ballast,  and  we  noted  on  tliis 
*i»it  that,  at  one  part  of  the  straight  line,  longitudinal 
*Wper5  had  been  used.  At  the  factory  entrance  a  short 
part  of  the  line  is  flush  with  the  surface  of  the  macadam, 
lilu^trafing  the  value  of  the  system  for  tramway  work, 
'l  is  intended  to  put  in  hand  one  or  more  trailers  to  be 
coupled  to  the  present  vehicle,  in  order  to  show  the 
practicability  of  running  such  vehicles  on  trains. 
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briquetting  is  chiefly  of  interest  to  the  mine-owners  and 
coal-users  of  Virginia,  although  the  summary  of  the  recent 
literature  on  briquetting  poss<.-sses  a  wider  value.  The 
work  described  by  R.  T.  Chamberlin  in  the  memoir  on 
explosive  mine  gases  and  dusts  had  only  just  commer»cp<f 
when,  in  December,  1007,  a  series  of  unusually  disastrous 
explosions  took  place  in  the  Naomi,  Monogah,  and  Darr 
mines  of  Pennsylvania  and  West  Virginia.  This  led  to  n 
diversion  of  the  original  inquiry,  the  gas  and  dust  con- 
cerne<l  in  these  explosions  being  subjected  to  a  dct.iilcd 
examination.  Special  attention  was  givTn  to  tln^  part 
played  by  the  methane  evolved  from  the  coal  in  the  pro- 
duction of  these  explosions,  this  gas  being  more  rapidly 
rvolve«d  the  finer  the  state  of  division  of  the  coal.  After 
this  emission  of  methane  had  gone  on  for  some  time  the 
dust  was  l<:ss  readily  ignited,  and  experimental  evidence 
is  given  showing  that  the  fresh  dust  Is  more  dangerous 
than  oki  dust. 

The  memoir  by  Mr.  D.  White,  on  the  effect  of  oxygen 
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in  roal,  proves,  from  the  caloriitiPtric  point  of  view,  that 
high  oxyjjrn  is  practically  rtjuivalent  to  high  ash.  It  is 
ako  shown  that  thf  ratio  of  liydrofjon  to  oxvgcn  is  the 
b*st  inoasurt-  of  th<;  rokinj"  ffliciVnry  of  thf  coal,  .ind  the 
effort  of  the  oxygen  on  the  weatherinfj  of  the  coal  is  abo 
discussed.  ^ 

Th.-  bulletin  by  M,-*srs.  D.  T.  Randall  and  H.  W. 
Weeks,  on  the  smokeless  combustion  erf  coat  In  iMiler 
piante,  is  of  especial  interest  in  the  United  State*,  when 
the  fflgulations  against  the  production  of  smoke  are 
•evere,  and  strictly  enforced.  Between  400  and  5(k>  steam 
plants  in  thirteen  of  the  lari{er  cities  were  visited,  the  data 
from  285  plants  being  made  use  of  in  this  report.  The 
general  concltnion  is  that  the  smokeless  combustion  of 
bituminous  coal  is  possible,  and  there  are  manv  tvpes  of 
'"'"fCet  and  stokers  that  ore  operated  smokelesslv.  The 
gliding  principle  is  that  stokers  or  furnaces  mu^t  W  s.  t 
ao  that  COmbiistion  Is  romplete  before  the  gases  vtrik.  tlie 
heating  surfare  of  the  boiler.  The  plant  must  be  .l  -i^tn  ,l 
for  the  type  of  coal  it  has  to  burn  ;  no  one  tvp*.  of  stoker 
Is  equally  valuable  f.n  l-urning  all  kifi,!,  fuel.  It  is 
worthy  of  note  that,  itrmiu;  the  numenno  sruk.  r<  descrlb«-d, 
no  mention  is  mad.-  nf  hoil.  using  powdn  ,  .!  fuel  a  tvpe 
Wnicularly  well  adapr,d  fur  U<e  smokeless  combustion' of 
bitummous  coal.  The  amount  of  exp-rimenlal  work  given 
IS  very  large,  no  fewer  than  fifrv-M-ven  tables  of  results 
accompanying  the  text.  It  i.  w.>rk  which  should  be  in 
the  hands  of  ev.  ry  encineer  responsible  for  a  steam  plant.  ' 
At  the  rn,l  ,.f  the  bulletin  is  a  bibliugraphv  of  the  survev 
publications  on  coal  and  fuel  testing,  and  also  of  publica- 
tion*  on  smolce  abatement. 


THE  SCIEMIFJC  RhPORTS  OF  THE  LOCAL 

iWVRR,\\{EXT  BOARD,' 
"^Y»EN  science  as  a  whole  is  neglected  by  our  Govern- 
ment,  it  is  satisfactory  to  find  thitt  one  Government 
Departinent  at  least  is  ative  to  the  ralue  of  scientific 
reaearch,  and  Is  able  by  annual  grants  to  in^-estigators  to 
assist  research  and  to  produce  the  admirable  work  con- 
tained  in  the  reports  under  review.  It  mav  be  hoped. 
•P"rt  other  considerations,  that  the  exj.mpl.-  ..f  the 

Local  Government  Board  may  serve  a  useful  p-.upc^e  in 
encouraging  simthir  work  by  other 

ments.  These  reports  of  the  Mediral  Officer  nt  tii.  Huard 
are  now  being  issued  much  earlier  th.in  pr  vi  tu^h  ,  a  f.,rt  of 
moment,  for  the  practical  value  of  a  nM  inh  is  often 
dimtrtithed  by  delay  in  publication 

Dr.  Andrevves  riirnishes  a  sei-oru!  r-pori  on  ;he  b.ictcria 
of  sewer  air.  He  finds  the  bi!  -s  ilt  iv  nti  al  r.  <(  l.ictosc 
aijar  medium  of  McConkev  well  tiiied  for  the  detection 
of  b.-icteria  belongin^^  1  .  the  B.  coli  group.  In  the  drain 
»lir  of  a  brge  pubti.  institution  and  of  a  private  dwelling 
s.-w-.-ige  bacteria  ran  be  readily  d  ninnstrated,  but  their 
presence  is  of  1  In^lilv  intermittent  character.  The  deter- 
m:n,,\'i  rause  ,,f  tfi..  a,  ,  .■>>.  of  sew.ige  b.ictoria  to  drain  air 
appears  tu  t«-  droplet  contamination  from  splashing.  Dr. 
.Andrewes  and  Dr.  Ilorder  have  continue<|  observations  on 
the  defences  of  rhn  hodv  against  the  pvogenic  cocci,  com* 
menced  la«<  v  ir  l.v  IVs  Andrewes  and  Gordodi  and  their 
jomt  repo't  .  .mtains  niatf  r  of  much  interest. 

In  vi.  u  nf  outbreaks  of  rerebro-spinal  fever.  Drs.  Gordon 
and  H  .rd  r  investigat'-d  the  relative  efficacv  of  the  various 
.inti-in.ningoco4-cus  sera  on  the  market;  the  sent  tested 
r.n  animals  possessed  practically  no  curative  or  prophylactic 
\.iiiie.  Ireatment  with  a  vaccine,  however,  gave  aomf 
promising  results.  It  is  to  be  noted  that  Flexncr  and 
Jobling  have  obtained  very  encouraging  results  in  the 
treatment  of  epidemic  oerebnMpinal  fever  in  man  with 
anti-meningocorcus  •u-rum. 

Dr.  Savage  submits  reports  dealing  with  mastithl  in 
rows  (  garget  Some  70-75  per  cent,  of  the  case*  are 
associated  w  th  ,i  streptococcus  having  special  character- 
i-tirs.  and  t  rn,  ,1  the  .s\  maititidis',  but  it  Is  rignilirant. 
and  throws  doui,f  on  the  specificity  of  the  orMnism.  that 
the  same  streptococcus  was  found  in  mtNc  from  Unaffected 
quarters  of  the  udder.  The  explanation  may  be  that,  as  in 
otfter  microbial  diseases,  the  organism  tecomes  pathogenic 

1  Thirty  .-^vfnth  and  Thirty-eigbth  Annwd  it<»efl«of  ibe  UCSlGOTCni- 

ijjm  BcmhU  ,^  7  s  .md  lot^-^.  Sup|>tcDi«Mi eaMaialii« tU Rtpotuartl^* 
McdKal  Officer  far  1907-4  wad  igeS^ 
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only  under  special  conditions.  The  streptooood  present  in 
cases  of  human  sore  throat  were  also  investigated,  and 
were  found  to  b«  of  the  i".  anginosus  type. 

These  two  streptococci,  morphologically  and  culturally, 
are  indistinguishable,  but  show  marked  differences  in  tfa^r 
pathogenicity  on  animals.  Thus  the  mastitis  variety  is 
non-virulent  to  mice  and  other  rodents,  but  is  caMb^  ol 
inducing  a  mastitis  in  goats;  the  ani^aoctts  vanety.  on 
the  other  hand,  is  virulent  to  mice,  but  fails  to  induce 
mastitis  in  goats.  Dr.  Savage  therefore  suggests  that  it 
may  be  po.ssible  to  determine  whether  streptococcal  out- 
breaks of  human  throat  diaeaie  are  due  to  milk  by  the 
capacity  of  the  stroptococci  «l  the  human  disease  to  cause 
mastitis^  in  goats  by  infecHon  Of  the  teats. 

Dr.  Savage  has  also  continued  his  investigations  on  the 
cultural  reactions  and  on  the  presence  of  bacilK  of  the 
(Partner  group  in  the  intestinal  trait  of  animals,  .nnd  in 
a  second  repcrrt  dlsmsses  the  presence  of  paratyphoid  bacilli 
in  miin.  It  is  pointed  out  that  the  hog-cho!«  ia  biLilli  are 
indistinguishable  from  paratyphoid  tvpts,  and  ihe  sug- 
gestion of  a  connection  between  p  ir.itv  fjhoid  fever  in  man 
and  the  badllt  so  frequently  found  in  (  ases  of  swine  feVi-r 
is  an  interesting  hypothesis,  but  th-  li  d  inrr  of  .  \  idenr- 
at  present  available  seems  to  be  dislinctiy  oppo.vd  to  anv 
ji-liological  re'  iiidtis!!  p  Mo<{  1  1-.  s  of  paratyphoid  fever 
in  man  are  prohalily  asMiciiiud  with  specifically  con- 
taminated fooii,  Inn  th.-  precise  paths  of  infecttDn  Cannot 

ret  be  said  In  havi-  hi-  n  d*?termined. 

Krpirs  ar."  contribu?.d  b\  Dr.  Mdn.  v  Martin  on  the 
toxic  p,'od\u  ts  of  Streptococci,  i  he  firvt  deals  with  the 
pathogenicitv  and  toxins  of  the  streptm  ik  1  us  (S.  jaecalis). 
so  rommon  in  tlie  intestinal  contents.  Injected  intra- 
v>niiu«.l\  in!i)  r.ilibits.  this  organism  produces  vegetativ.- 
.  iniiH-ardiris  nf  tff  rnifr.i1  valve  of  the  heart;  this  may  hav^ 
sonic  l).  ariii>,'  on  th.  .etiology  of  acute  rheumatism!  Th-- 
endotoxin  on  inmulation  produces  fall  of  temperature  and 
great  lx>dily  weakness. 

In  the  second  the  mode  of  growth  and  toxic  products  of 
the  streptococcus  (S.  fyogmet)  of  suppuration  are  investi* 
gated. 

The  occurrence  of  "  carrier  "  cases  in  relation  with 
enteric  fever  is  the  subject  of  a  memorandum  bv  Dr. 
Theodore  Thomson  and  Dr.  I.e(lingham.  The  problem  of 
"  carrier  "  cases,  i.e.  individuals  in  whom  the  typhoid  bacilli 
persist  for  long  periods  after  an  attack  of  enteric  fever. 
i8_a  difficult  nnd  serious  one.  Trr.iiment  with  vaccines  and 
with  sour  milk  have  faiK-d  to  eliminate  the  bacilli  from 
cases  on  which  they  have  been  tried. 

\  very  important  report  on  the  prevalence  and  source* 
of  tubi^rcle  h.^ciili  in  oows*  milk  is  contributed  by  Prof. 
Del<(pine.  The  conclustons  are  based  on  an  examination 
of  5330  samples,  and  474,  or  H-o  per  cent.,  proved  to  be 
tuberculous.  Various  administrative  measures  are  discussed 
for  the  eradication  of  bovine  tuberculosis.  Details  of 
experiments  on  the  effect  of  the  storage  of  glvcerinated 
vaccine  lymph  at  temperatures  below  the  freezing  point 
are  contributed  bv  Dr.  Btaxalt  and  Mr.  Fremlin.  Cold 
storage  at  —  C.  for  six  months  in  no  way  diminished 
the  activity  of  the  Ivmph.  and  for  two  years  onlv  brought 
about  a  reduction  in  activity  of  about  a  per  cent. 

This  npcessarily  brief  sur\ey  of  the  contents  of  these 
volumes  may.  it  is  to  be  hoped,  direct  attmtion  r  >  the 
important  researches  carried  out  for  the  l.o.  al  Gi>vernment 
Board,  and  prevent  th»  p  ipr  !  fi  oni  t.'  inv;  overlooked  by 
those  who  are  carrying  out  work  in  the  same  fields. 

R.  T.  Hbwutt. 


SCIENTIFW  .\CTI\nV  I\  NEW  ZEALAND. 
'J^HE  Thilosophiral  Institute  of  Canterburv.  New  Zealand. 

is  one  of  several  very  active  scientific  sociedes  in 
.Australasia.  The  annual  report  for  the  year  1909,  pre- 
scntinl  to  the  annual  meeting  held  last  December,  is  a  record 
of  the  continued  success  of  the  Institute  in  its  scientific 
undertakings.  During  the  year  the  publication  of  the 
results  of  the  expedition  to  the  sub-Antarctic  islands  of  New 
2^aland  was  steadily  proceeded  with  under  the  editorvhin 
of  Dr.  C.  Chilton.'  The  reports  upon  the  work  will 
consist  of  two  uuarto  volumes  of  about  400  pages  each, 
and  will  be  illustrated  with  numenMM  plates  fsonte 
coloured),   photographs,   and  text-figures;  th^  will  be 


^  Kj     ^  ,  y  Google 
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accoaipiaiiied  by  a  large  coloured  map  of  the  Antarctic  and 
Hib-Antarcttc  regions,  showing  the  ocean  depths  aa  aacer- 
taioed  hy  recent  expeditions. 
Valuable  •clentihc  and  economic  work  in  botany  has 

be^n  carried  OQ  hf  Dr.  Cotkaync  Juring  the  past  two 
>-c;u-^.  Although  n  great  deal  has  b n  done  in  ihc  way 
b(  eatabUsfaiog  sanctuaries  and  national  parks  in  order  that 
the  native  fauna  may  be  preserved  for  all  time,  the  import- 
aoce  of  placing  on  reoont  their  present  ecological  condition 
can  hardly  be  ovcrestunated.  It  is  hoped  that  at  some 
earty  date  the  duvcrnment  may  see  its  way  to  authorise 
Or.  Cockayne  to  proceed  furtiwr  with  tha  Iwtanical  aurvqr 
of  the  Dominion.  . 

Largely  owing  to  the  representationa  nt  the  u}Ctitiite» 
combined  with  those  of  the  Otago  Institute,  die  position  ol 
the  memorial  to  the  late  Sir  James  Hector  liaa  been 
made  aatisfartor> .  Owing  tn  the  action  of  the  Govern- 
m»ni  in  granting  a  generous  subsidy,  ample  funds  wlU 
t>-  at  th<:  disposal  of  the  committee  for  establMiidg  a' 
(ii.-morial  that  will  be  worthy  of  Sir  James  Hector's  long 
.md  distingui!ihi-d  ><frv-ice<i  to  the  cause  of  sdence  in  New 
/..aland.  Obwrvations  in  connection  with  the  Arthur's 
P:i»s  Tunnt'l  wef  rontiout-d  throughout  the  year. 
I  rrtip^Taiurr  re.nlin^js  have  been  taken  every  ten  chniit - 
tnci  >p.-ciiui  I'lllefied.  Early  last  year  a  committee  was 
li>rmf-d  for  ih.>  purpose  of  invesligalinf;  systematically  the 
artesian  system  of  Christchurch  and  the  rti  ii^hLKnn  IuhkI. 
I  hr  comniitt'j"-  has  held  several  meetings,  mul  !'.:is  i.iki  n 
pr'-liminarv  steps  (nr  .ist '  ri .11  ninul  the  -  Nt'  iit,  d-  inli.  ;ind 
S' olofjical  relations  nf  ih.'  vv.r.- r-bc  ariii;;  str;i(;jt,  and  for 
;  iif  examination  of  [ilivs.iai.  ilvm:r;il.  ami  biological 
l>rop»Ttie's  of  the  wuUrr  oblitifml  from  them.  I'wo  pa|i«Ts 
'>y  IV.  Farr  and  Mr,  I).  C  H.  Florance,  on  the  radium 
■  in.Tnntiofi  rnnfnln*fl  in  thf  artt-sinn  water  and  on  the 
t  !■(  ;li  ■  '.vat'  i  a>  It  I  >inu's  d;r.'(  t  fri>m  the  Wi-11  on 
trout  and  othrr  lisii,  iiave  already  1  n  laid  before  the 
institute. 

•V  committee  was  appointed  to  con^i(!'■r  th>>  Animals' 
rrot«^Tion  .Act,  and  to  suggest  amendni.  nts  with  (he 
v'ew  of  giving  more  effective  protection  to  the  native 
fauna  of  the "  Dominion.  \  conference  was  held  with  a 
fimilar  contmittee  appointed  by  the  Canterbury  .Veclimatisa- 
tion  Society,  and  a  number  of  recommendations  were  n>ade 
which  received  the  approval  of  the  council.  It  is  intended 
10  submit  the  proposals  to  other  institutes  for  their  cnn- 
«ideraUon,  and  if  they  meet  with  approval  ir>  hring  the 
matter  under  the  notice  of  members  of  Parlinn'  tit  and  of 
the  Minister  for  Internal  Affairs.  It  is  hoped  later  to 
A^-nd  a  party  to  the  Chatham  IsUuids  for  purposes  of 
scientific  investigation. 

It  is  evident  that  the  institute  is  not  rm ly  mrouraging 
interest  tn  science  by  its .  monthly  meetings,  but  is  also 
actively  engaged  in  promoting  the  pro^^s  of  natural 
kfjowledge. 


THE  WORK  OF  LORD  Klil  VlS  /V  TELE- 
('.RAPIIV  AS!)  AMI /<;  1  /  ;n.v.i 

T  (iR!)  KELVIN'S  work  was  gre.it  and  m:i:i\  -ided.  We 
^  ir.ii^ht  compare  it  to  the  cathedra!  in  sijim-  rruwd'd 
tn.dia.v.tS  cirv,  wh»*re  no  place  can  be  found  ^^>tnm.indi^^ 
.'i  genv-ral  NCu   .ip(ii  n  n  h   liv   in\i-   inrrow  Street  or 

another,  seein^;  frmn  .  .n  li  onlv  s.inif  portion  of  a  particular 
face  of  the  bisildiEi^,'.  Th.  K- Ivin  If*  luriT  fi a--,  as  .t  were, 
to  select  his  view-point,  lonsciovi*  that  li-  must  umcntrate 
his  attention  on  what  is,  after  all,  b-.it  .t  small  par;  of  a 
Cigantk  whole.  The  lecturer  might,  for  uistanrc,  takr  up 
the  mathematical  work  of  Kelvin  in  tfi.'  tlp-orv  of  electro- 
statics, in  the  theory  of  magnetism,  in  the  theory  of 
Ufticity.  in  hydrodynamics,  in  the  wave  theory  of  light ; 
his  contributions  to  thermodynamics,  which  included  the 
establishment  of  an  absolute  s<-a1e  of  temperature  and  the 
Miunciarion  of  the  principle  of  the  dissipation  of  energy, 
his  experimental  work  on  the  clectrodynamic  quality  of 
tn^tals,  his  speculations  on  the  structure  of  matter,  his 
virws  on  the  age  ol  the  earthi-his  share  in  fixing  the  elec- 
trical units;  or,  on  the  more  practical  side,  his  electrical 
measuring  instruments,  from  the  electrometers  of  the  early 
days  to  the  ampere  balances  and  wattmeters  which  he 

>  Trom  the  Mcnnd  Kelvin  Irctnre,  delivered  at  th*  llMiiatioil  of  Elccttkal 
t^amnm  January  13.  by  Prof.  j.  A.  EwiagfCB.,  F.R.S. 
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designed  when  the  need  for  such  instruments  became 
apparent  with  the  growth  of  electrical  engineering.  Any 
one  of  these  subjects,  or  others  that  mi^ht  be  named, 
would  provide  a  more  than  ample  text,  lo-night  I  have 
selected  two  portions  of  Lord  Kelvin's  work  as  the  most 
suitable  to  bring  before  you,  namely,  his  work  in  SUIh 
marine  telegraphy  and  in  navigation.  Both  of  these  are 
practical  matters  which  appeal  to  members  of  this  inetitu- 
tion.  They  illustrate  well  the  bent  of  his  genius  as  an 
engineer.  In  both  of  them  he  made  inventtona  of>  first- 
rate  importance— inventions  which  not  only  met  an 
immediate  requirement,  but  have  stood  the  test  of  time; 
and  an  additional  reason  for  the  selection  is  the  personal 
one  that  bodi  to  telegraphy  and  navigation  it  was  my 
good  fortune,  as  one  of  his  young  assistants,  to  see  some 
of  his  inventions  in  die  making. 

His  connection  vnth  tele^aphy  had  liegun  long  before, 
when  he  was  only  thirty  years  of  ag<-.  It  dates  from  1S54, 
and  to  appreciate  rightly  the  part  he  be^n  to  play  then 
I  must  ask  you  to  go  hark  as  far  as  1850,  the  year  of 
the  earliest  submarine  telegraph.  It  was  in  August,  1850, 
th.Tt  a  line  consisting  of  a  single  cop|«-r  wire,  insulated  by 
L;una-p'nha,  wound  on  a  great  reel  on  tlv  d-  i'k  of  a  steam 
tuj;  in  Dover  Harbour,  wa*  laid  froin  Dover  to  Calai:>. 
There  was  no  she.i;liiii>;  or  jtn  it' <  ■  ion  of  any  sort;  the  line 
was  what  we  should  no;v  1  ill  a  bare  core,  and  so  light 
\vas  it  that  lead  slnU  rs  wi  i--  attached  at  '-vt-ry  hundred 
yards  to  ensure  its  goiii^  ii>  the  bottom.  In  a  f'  W  hours 
it  was  cut  by  the  anchor  of  a  fisherman,  who  took  liom- 
a  pieci-  to  show  to  his  family  as  a  curious  new  kind  of 
seaweed;  but  during  its  brief  life  it  fiivu  the  operators 
much  fond  for  thought.  ,\r<ij«!om»»d  onK  to  the  clear, 
sharp  signals  of  land  lines,  t!v\  1  onld  mak.-  nothing;  of 
thosp  got  from  the  cable,  and  .Mr.  W  illou^hliy  Smith  ti  lls 
us  how  at  each  end  of  the  line  it  was  rr  ^;r'  tlullv  l om  Uided 
thai  ihi'  op«>rator  at  the  other  end  must  have  bwn  lunch- 
ing, not  wis'»ly,  but  too  well.  This  was  the  earliest 
experience  of  thr  »>fTecls  of  electrostatic  induction  in  retard- 
ing the  sign.ils  and  altering  their  character.  The  cable  is 
equivalent  to  an  extend'-d  Leyden  jar  of  large  capacity, 
and  at  every  application  of  the  sending  battery  there  is  a 
gradual  ih.irging  up.  so  that  the  signal  current  which 
arrives  at  the  distaru  .  iid  does  not  at  onci-  reach  its  full 
strength  ;  and,  further,  when  the  contact  with  the  sending 
battery  stops  the  current  dors  not  at  once  cease,  but  tails 
off  slowly  as  the  cable  discharges  the  electricity  it  has 
accumulated.  T\ie  current  accordingly  arrive*  in  the 
character  of  a  wave,  slowly  rising  to  a  maximum  vnlue 
and  then  slowty  subsiding  each  time  a  signal  is  s^nt. 

In  a  short  cable  this  causes  little  trouble;  it  only  makes 
the  process  of  signalting  a  little  slower,  but  the  instrumetits 
whidi  serve  on  land  linos  may  still  be  usnd.  A  successful 
Dover.Calais  cable  properly  covered  with  a  protecting 
sheath  was  laid  in  1851,  and  was  soon  followed  by' other 
short  lines.  The  general  character  of  the  electrostatic 
charge  in  a  cable  was  explained  ^  Faraday,  and  it  was 
experimented  on  by  LattnuM*  Clark  in  a  cable,  110  miles 
long,  laid  to  connect  (England  with  H<dland ;  but  no  one 
knew  then  in  what  manner  the  retardation  oi  signals  to 
wtiii  h  ir  gives  risn  depended  on  the  electrical  characteristics 
or  flow  it  would  he  affected  in  cables  of  different  len^nhs 
or  svith  different  dimensions  of  c<)re.  It  was  in  |R^4  that 
i  homson's  attention  was  directed  to  the  subject  by  Stokes, 
following  on  a  .  on\i  r^ation  at  the  British  .Association,  and 
in  this  wav  Iv  i^an  the  connection  with  submarine  tele- 
gr.nohv  which  was  t.i  prove  of  momentous  import. 

Th«>mson  attaikul  the  problem  with  characteristic 
iidniir.  and  in  less  ttiai-.  isv'  K.-  davs  he  sent  a  complete 
volution  to  Stokes,  whii  h  was  published  in  fuller  form 
in  the  Proceedings  of  the  Royal  Society  for  Ma\ ,  iS^;. 
In  this  paper  he  points  out  that  the  '•ffert  of  f  l^v  -rystatic 
induction  is  to  ni  th-  How  of  .  K  i  triiiu  in  a  cabl- 
rorrcs|>ond  to  the  flow  of  heat  in  a  solid  tondurtor  .ts 
investigated  mathematically  by  Fouri'T.  11<-  f  >; niulat<  s  tli 
equations  and  draws  what  is  called  the  nirvc  <>j  am:. if. 
the  curve,  namelv.  which  show.s  in  wh.T  mnmii  r  tli  • 
current  graduallv  reaches  its  full  vnluf.  nt  the  <listant  end 
of  the  rablo,  when  contact  with  th.-  haitrrv  is  m,ide  at 
the  sending  end.  He  shows  how  the  curr'  nt  falU  away 
when  the  batterv  is  removed  and  the  c.ible  is  pat  to  earth  : 
and  how,  in  cables  of  different  lengths  but  of  the  same 


^  J  .    by  Google 


NATURE 


[March  3,  1910 


dimensions  of  n.rr,  the  time  taken  by  the  current  to  reach 
any  partiLuLu  fr^Kiion  of  the  full  Value  will  vary  as  the 
square  of  tlie  iengtli. 

I  his  result  of  titt  il".' iiry  was  of  fundamental  import- 
ance. It  w.is  a!«io,  at  the  time,  of  particular  int<-vst,  (or 
the  proj'  i ;  wat  tlirn  l»;^inning  to  be  mooted  of  ronncctinp; 
Kngland  .ind  Anierira  by  wire.  The  only  experience  avail- 
able m  Co  sp>  >  d  of  signalling  was  on  short  cables,  ami 
in  passing  from  \h<^  to  a  Iin>»  2O(i0  miles  long  the  "  law 
of  squares,"  as  it  \v:is  luU.d,  s-cmrd  at  first  to  give  littl'.- 
iwospprf  that  signalling  across  the  Atlantic  could  be  accoiii- 
plisiird  nt  a  speed  that  would  be  Commercially  practirabli-. 

To  lay  the  cable  it  w.ts  coiled  on  board  two  ships  of  war, 
the  British  battleship  Agamtmnon  and  the  United  States 
frigate  jVia;fa»a.  On  August  5.  1857,  the  shore  end  was 
landed  at  X'alencia,  and  the  iiiagara  began  to  pay  out, 
the  faitention  being  that  her  section  should  be  laid  first  and 
the  ^jUHMiNMoii  should  continue  the  work  after  making 
a  splice  in  mid^occan ;  but  the  p.T\ in^j-nut  gear  was  very 
crude;  the  brake  for  maintaining  n  propi.r  tension  in  the 
cable  was  difficult  to  regulate,  and  after  300  miles  were 
laid  there  was  a  mishap  at  the  brake  and  the  cable  parted 
in  aooA  fathoms.  The  ships  r<turnrc!  to  DF-vonpOfti  the 
cable  was  stored  lor  the  uintrj,  new  michlneiy  was 
designed,  and  some  900  miks  of  fresh  cable  wm  manu- 
factured afainit  tha  next  attempt,  to  be  made  In  the 
following  year. 

Ihomson  had  Jotned  the  expedition  at  the  request  of  his 
brother  directors,  and  was  on  board  the  Afiflmctnnon.  tie 
came  back  full  of  ideas  as  to  both  the  electrical  and  the 
mechanical  aides  of  the  great  problem.  On  the  mechanical 
side  he  had  worked  out,  for  the  first  time,  the  theory  of 
the  forces  ccmeerned  in  the  laying  and  Ufting  of  deq^sea 
caUtt;  tUs  was  published  amiMt  immediately  afto  his 
return.  Let  me  give  you  a  brief  dcetch  of  the  results  of 
this  theory. 

A  cable  paid  «it  from  a  ship  goiim  at  untform  speed 
docs  not  hang  aa  a  catenary,  but  ta&i  tfie  form,  as  it 
sinks,  of  a  strdght  line  stretching  at  a  uniform  slope  from 
the  ship's  wake  to  die  point  far  in  the  rear  at  «Mch  it 
toaehes  the  bottom.  This  is  because  each  part  of  the  cable 
in  sinking  Aroo^  the  enter  attains  almost  Immediately  a 
constant  vehxity  of  daseairt  against  the  resistance  which 
the  water  opposes  to  its  motion.  Imagine  a  ball,  heavier 
than  water,  to  be  dropped  from  a  ship.  It  will,  after 
sinking  a  foot  or  two,  attain  a  pr.acticatly  uniform  velocity, 
and  keep  that  until  it  reaches  the  bottom.  Imai^ne,  now, 
a  ship  to  drop  a  scries  of  such  balls,  at  iv^lar  Interrals, 
while  she  steams  nivead  at  a  steady  speed.  At  any  instant 
the  depth  through  which  each  ball  has  sunk  will  be  pro- 
portional to  thf  time  whir!i  hns  p.Ts^rd  '-'nm  it  was 
dropped,  and  therefore  to  the  distance  run  by  the  ship, 
and  hence  a  line  joining  the  successive  balls  will  be  a 
line  of  uniform  slope.  The  continuous  cable  behaves  Irt 
this  respect  like  liir-  row  of  1m!1,.  1mi:  with  this  importnnt 
difference.  Kar!i  ball  sinks  \>  rtiral'v  ;  it  has  no  tendency 
1.1  dii  arnthir.^  rls-^  ;  imt  tli.'  rabin  t^  nds,  not  onlv  to  sink, 
but  to  i^Htlf  alorij;  \\^'■  liirr-rt-on  r<(  its  own  length,  just  as 
a  rope  rrstirij^  on  an  iiu  lim-d  plni'"  ;'-nd>,  to  tjlide  down  it. 
A  certain  artunnit  (if  su<h  c'idi'iC  is  desirable,  indeed 
rnvi  ssars ,  for  it  •i.-riir'-';  that  th*'  cable  will  be  laid  with  a 
•-iiriK  ifnt  i>.  rrrntai^.^  of  slack  to  arcnmmod.ite  itself  to  sftiy 
ini'qualitir":  on  the  bottom,  .md  to  provide  for  the  possi- 
l(itit>'  of  its  brinfi  rai«fd  should  tliat  be  rtQiiirpd.  It  \% 
the  function  of  thr  paviof^-out  braWi-  to  .ipplv  just  so  nnith 
retarding  force  ;ts  will  allow  the  rifiht  nmount  of  this 
glidin;;  to  t  ikc  plac,  and  not  too  murh.  As  cables  are 
actually  laid,  thrre  inav  bf  10  or  i»  per  cent,  of  slack, 
and  this  means  a  cnnsifl-  rriblf-  velocity  of  tending  motion. 
In  a  cable  nf  thi'  typo  which  was  aftTWrtrd^  <?'.irr»-?«:fii1!v 
laid  acrOf;  tin*  Atlantic,  thr  straight  linf  had  a  slopo  of 
about  i  in  Sj-^in  othrr  words,  with  n  drpth  nf  two  mili's 
there  were  severt»r'n  miles  from  \hf  ship  to  \W-  plar"  wb'^re 
it  touched  bottom.  On  tho  ^jliding  motion  down  this  long 
slope  the  friction  a  1  r-si  stance  of  the  water  is  an  important 
factor :  !t  rHiiCfs  v(«ry  much  the  retarding  force  needed 
at  th^'  brake.  If  it  were  simply  a  question  of  holding 
the  cable  from  gliding  down  the  slope  at  all,  the  retarding 
force  n-nuld  be  equal  to  the  weight,  in  water,  of  a  length 
of  cable  equal  to  the  dcnth.  In  fact,  however,  it  is  about 
half  that,  the  other  half  being  aceouoted  far  by  ttie  fik- 
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tional  resistance  tha  cable  expcri.- nces  in  gliding  down  th<- 
slcpe. 

In  th"  «'.Tr!y  summer  of  iS;8  the  cable  squadron  was 
.i(4ain  ready  to  put  to  sea.  New  paving-out  brakes  h.ad 
b'-<n  devisid,  1  hoinson  had  suet ecdtd,  with  much  difli- 
^ulty,  in  f,'--ttinf^  systematic  tests  of  the  conduct ivit)'  estal>- 
lishr'd  during  the  manuf.icture  nf  th"  additional  700  milea. 
Most  important  of  all,  he  had  invented  n  new  signalling 
and  testinfj  instrument  which  w.-is  to  make  Atlantic  tele- 
^jraphy  romm»rcial ly  practicable.  This  was  the  mirror 
L^alvanont'  ter.  the  tirst  description  of  which  is  found  in  his 
|)atent  of  1S5S. 

We  have  no  time  to  linger  over  the  story  of  the  cable 
of  1858.  This  time  the  two  ships,  after  encountering  a 
storm  of  great  severity,  in  which  the  coiled  cable  suffered 
severe  damage,  mot  in  mid  ocean,  spliced  the  cable,  and 
began  to  pay  out  simultaneously,  the  AgAmemm»n  steam- 
ing  towards  Ireland  and  the  Niagara  towards  Newfound- 
land.  The  cable  broke  when  only  six  mites  were  paid  out. 
Again  the  ships  met  to  make  a  fresh  splice,  and  again  the 
cable  failed  when  some  eighty  miles  had  run  out.  A  third 
attempt  promised  better,  for  some  aoo  miles  were  laid, 
when  again  the  cable  broke,  this  time  at  a  place  where 
it  had  been  injured  in  the  Xorm.  The  ships  returned  to 
Queenstown  ;  Bright,  Thomson,  and  the  other  leaders,  dis> 
.ippointed  but  not  discouraged,  advised  the  Board  to  Older 
a  fresh  attempt.  Their  advice  was  taken.  The  ships  once 
mora  met  at  the  mtd-oceah  reitdesvolu,  and  this  time 
success  crowned  their  efiorts.  On  August  5  botii  ships 
completed  their  task,  and  the  ends  «  the  cable  were 
brought  to  land. 

Scarcely  had  the  enthusiasm  awakened  by  this  great 
event  begun  to  subside  when  it  was  spparent  that  all  was 
not  well.  The  Irish  end  of  the  cable  hsid  been  handed  over 
to  Ur.  Wbltehouse,  who  attempted  with  little  or  no  success 
to  estahltsh  communication  by  means  of  his  own  signalBng 
instruments.  It  was  ooty  wlien  the  ealvanometer  of 
Thomson  was  resorted  to,  with  a  snnple  tMniell  hatteryto 
send  the  current,  that  messages  were  transmitted.  The 
Board,  dissatisfied  with  WMteihouse's  action,  directed 
Thomson  to  take  cowplets  charge.  Various  hnportant 
messages  passed,  hut  the  tests  diowed  that  the  hHutatton 
of  the  cable  had  broken  down;  a  bad  fault  developed, 
which  had  doubtless  been  intensified,  if  not  produced,  by 
the  high-tension  induction  eoile  used  by  Whitahouse.  The 
signals  grew  more  and  more  fedile,  mid  in  a  few  wedcs 
the  cable  altogether  erased  to  speak. 

It  never  spoke  .tgain,  and  not  until  i86j  was  the  attempt 
m.ide  to  lay  a  new  Atlantic  cable.  By  that  t'ni  mwh 
had  been  accomplished.  It  was  in  the  intenenln;:  >ears 
that  the  work  of  establishing  standards  for  electrical 
measurement  was  undertaken  by  a  committee  of  the  British 
.\ssoriation.  The  committee  was  appointed  at  th^  instance 
of  Thomson,  and  he  took  a  prominent  part  in  its  work. 
!>' sides  this,  the  cable  engiit'^ers  were  busy,  and  were 
j4;iining  experience  from  lines  laid  in  other  places.  Methods 
of  syster!iali<-  t'-sting  wcro  devised  ;  a  tvpe  of  c.lblc  was 
designer!  whi.r!i  was  better  adapter!  than  before  to  bear 
the  strain  of  layinfj,  and  psperi.illv  the  much  severer  str.iin 
of  pickini;  up.  and  m.aterial  impro\ rinents  were  made  in 
the  pavinfj-out  niarhinerv. 

In  1S61;  the  Grra!  Easlrrn  was  available  for  laving  the 
cable.  Thomson,  alonj:;  with  rromwel!  Varlev,  went  as  a 
consnltiof^  expy-rt  on  behalf  of  thr-  companv.  Twrjve 
hundred  niil'»s  wre  succ'-ssfuilv  laid,  and  then  a  f.iult 
slmw'-d  itself  ;  piekinp  up  was  I>eL;un,  but  in  niana^iivring 
the  sliip  the  cable  parterl  in  deep  water.  Attempts  Wr-re 
made  to  recover  it  bv  t^rapplins;;  :  three  times  it  was  hooked 
and  brought  part  of  th"  way  to  the  surface,  1  ut  the  shackles 
used  fn  ronple  up  succetsive  Ient.;ths  of  the  gr.ippling  rope 
were  te.o  weak  to  stand  the  strain,  rir.innel,  rope,  and 
cable  were  lost,  .and  the  ship  returned  with  the  task  t!n- 
linlshed,  but  with  eV'ervone  now  fi;ll  of  <  ont'idenre,  not  rfnlv 
that  a  sound  cable  cotdd  be  laid,  but  that  the  lost  cable 
covdd  be  found  and  lifted. 

In  >f?66  the  thing  was  done ;  an  entirely  new  cablr  wa« 
laid  with  complete  success,  and  then  the  Gr>'/ii  Kastfm 
with  her  consorts  proceeded  to  the  lost  end  of  the  cable 
of  1865,  and  began  once  more  to  fish  In  water  more  th.in 
sooo  fatfioms  deep.  A  fortnight  psssed  before  the  watchers 
at  Valencia  saw  any  rign;  then  the  spot  of  light  began 
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«»  flkkar,  uMi  prcMOtly  the  mckeriflgn  ahifed  tbemielm 
into  l«aert  and  Mud*.  Hm  nU«  bad  avwkwied  to  life. 
A  few  dajrt  nun  and  it  too  waa  complete^ 

Throughowt  the  opentioas  Thoouoa  was  ia  ship; 
Varley  rcmaiaed  at  Valencia.  Thanlcs  u>  tlieir  taboun. 
Mid  to  tbote  of  Mr.  Wilioughby  Smith»  die  BBirtnactore' 
electrician,  the  sppliaiiL-es  (or  testing  on  hoard  aldp  had 
been  brought  to  a  d<>gru<;  of  perfection  that  left  nothing 
le  be  desired.  By  this  time  it  was  generally  recognieed 
that  the  credit  for  Atlantic  telegraphy,  regarded  as  an 
electrical  achievement,  bi-Iongcd  to  Thomson,  though  in  his 
characteristic  manner  he  would,  when  speaking  of  the 
cubject,  dwell  on  the  parts  played  by  others.  Along  with 
Mr.  Canning,  the  cngmecr  uf  the  expedition,  and  Captain 
Anderson,  wlio  romniandLxl  tiM  QtttA  StUtem,  be  TCCeivecl 
tht?  honour  of  knij;lithoof . 

For  a  time  his  iiiirrur  galvanom'j'cr  nm. lined  ttic  or.Iy 
inilrujin'iit  by  which  Lonver^aUun  could  be  cairj'jJ  on. 
Ha  now  proc'- d?  d  t  i  design  a  substitute  lor  it  u  hiili 
should  Riv*"  a  rr>  iinl  of  the  successive  electric  impuls<  s 
instead  'if  i^itti-Iv  \li.l.)i:inf;  tlieni  tn  ih'?  wati-hful  <  v-j  of  a 
skilled  tkik.  lo  secuf-  ^;n:,Tf,_'r  iK>w'r  in  thr;  movtinont 
of  the  indicator  he  inverted  liv-  tuiiLtioii  uf  inngnut  and 
coil,  making  ihe  coil  tiw  iiiovab;.:  pi'_L"  jiid  ilv-  niagncr 
the  fixed  piece.  I  !if  loil  was,  tl;r  r'  tor'  ,  made  vcrv  light  ; 
the  magnet,  whiih  being  ^t-ntioiiury  might  now  be  vcr> 
heavy,  was  made  exceedingly  stronj^,  and  was  arranged  so 
that  the  coil  l.iy  in  an  intense  field  between  its  poles. 
The  movement  of  the  coil  actuated  a  very  light  pointer,  or 
rather  pen,  in  the  form  of  a  siphon-shap<Hl  tube  of  fsrti* 
drawn  glas4,  from  which  ink  was  deposited  on  a  running 
pap'*r  band.  Here  we  find  the  earliest  pxamplr  of  ihc 
moving  coil  type  of  galv monictt  r,  ot>  n  i  nl"'  it  the 
D'Arsonv.-sl  type  by  those  who  do  imt  i-i  ii^nise  its  real 
orij^in.  It  i<  a  typ..'  now  taniiliar  in  man;,  practical  instru- 
ments for  ;h'-  measurement  of  dir-i i-Lurrtnl  amperes  and 
vol-s  :  fn^t  .,r:  itnportant  clement  in  thi;  invention  is  still 
to  be  named.  It  was  essential  that  the  glass-  pen  shnuhJ 
write  without  friction,  and  Thomson  effected  thi?  by  th  ■ 
happy  device  af  electrifying  the  ink  so  that  the  ink  and 
the  paper  .Tt-art.d  one  another,  with  the  result  that  the 
siphon  wai>  niaintained  in  a  constant  statf  i>f  rapid  vibra- 
tion, alterna;  K  a-ivancing  to  the  paper  to  .li  p  .vl-.  a  minutj; 
drop  of  ink  and  then  springing  back,  but  all  the  time  free 
to  follow,  without  friction,  the  movements  of  the  coil  in 
obedience  to  the  electric  impulses  arriving  through  the 
cable.  Dynamically  the  siphon  recorder  has  to  satisfy  the 
same  conditions  as  those  that  determined  the  design  of  the 
mirror  galvanometer.  It  draws  on  the  moving  strip  of 
paper  a  curve  of  arrival  for  every  one  of  the  successive 
citrrents  of  which  the  signals  are  eompoeed. 

To  this  day  the  recorder  remains  in  univerMl  use  as 
the  standard  instrument  in  submarine  telegraphy.  It  has 
been  simplified  by  the  substitiftion  of  permanent  field 
magnets  for  electromagnets,  and  by  die  use  of  an  clrctro- 
mn^n-  r!<  vtt>rator  for  the  siphon  instead  of  electrification 
— '  )i  <:iLj  i  which  were  made  in  later  years  by  Thomson 
himself. 

^  It  is  time  now  to  tum  to  Lord  Kelvin's  work  in  naviga- 
tion. Taking  the  two  oldest  aids  to  navigation,  the  com- 
pass and  the  tounding-line,  he  revolutionised  diem  both. 
Where  most  men  would  have  thought  therp  was  nothing 
left  for  inventton  to  do  hf  found  much.  He  has  earned 
profound  gratitude  for  appliances  which  add  immeasurably 
to  the  srcurity  of  all  who  go  to  vsa.  He  has  been  called 
the  best  friend  the  sailor  ever  had;  and  it  is  said  that  a 
bluej-irkot  w.is  once  overheard  to  remark,  "l  dont  know 
who  this  Thomson  may  be,  but  every  sailor  to  pray 
for  lum  every  night." 

It  ves  about  1873  that  he  be^an  to  study  the  compass 
serieitsly.  partly  because  be  had  undertaken  to  write  an 
ailicie  on  it  for  Good  Wmds,  and  partly  because  he  had 
ecceaiea  to  prepare,  for  the  Royal  Society,  a  biographical 
sketch  of  his  friend  Archibald  Smith,  containing  an  account 
«f  Smith's  work  on  tbe  theory  of  the  perturbation  of  the 
compass  eaosed  by  the  magnetism  of  iron  ships.  Kelvin's 
frst  patent  for  an  Improved  compass  was  taken  out  in 

tie  found  die  compass  full  of  serious  defects.  'For  one 
tWng  it  was  very  unsteady— that  is  to  say,  It  was  liable 
to  be  set  swinging  tfirough  a  large  angle  when  the  ship 
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roUcdL  Sometimes  an  attempt  was  made  to  reduce  this 
unsleacBness  by  intruducing  frirtion  at  tbe  pivot,  which* 
in  a  wuy,  made  matters  worse  itf  causlag  Out  CMRpaSS 
to  stick,  pointing  in  a  wrong  direction.  Under  •  nustakcn 
idea  of  what  vrouU  lead  to  steadIoc«.  the  card  was  mnda 
heavy  and  the  needles  long,  and  tbe  long  needlea  nade  it 
impossible  to  correct  the  compass  proper^  for  the 
magnetism  of  the  ship.  This  was  tbe  meat  scrtoua  defect 
of  all.  lo  iron  ship>,  and  especially  in  ironclads,  the 
compass  is  at  the  mercy  of  disturbing  influences,  whtdi  do 
much  to  mask  the  true  directive  loro;  of  tiie  earth's  mag- 
netic field.  To  neutralise  these  is  in(li>p' ti^ablc ;  the  way 
to  do  it,  as  a  matter  of  theory,  had  been  pointed  out,  but 
i*  was  only  through  the  radical  change  in  construction 
which  we  owe  to  Kelvin  that  it  became  possible  to  carry 
the  procc-ss  into  effect. 

H.'  r.  l<>;^lli^>d  that  for  this  purpose  the  needles  must  be 
sliuri.    l  urt.'vr.  ili.iL  fur  Steadiness  what  was  wanted  was 

a  lori,;^  lod  of  horijtoiltal  uScillaliLin  m  othfT  wortl->, 
saiall  iu.igiit.li>-  iiiuni'-nt  r-lativly  '.o  tin-  nioi;i'-'nt  of  inertia 
of  the  card;  but,  to  U'vp  th'-  Irirlional  1  rror  down,  the 
weight  of  the  card,  iiKluduii;  th'-  iit-dl' s,  should  be  snuill. 
So  he  made  the  card  as  light  as  h./  tould  '^rt  it— a  mere 
uluminium  rim  tied  bv  silk  tiir-ads  to  a  ■ini.ill  central 
t  just  as  the  rirn  of  a  l.icvx  l'-  wiu'-  1  iv  ii.-d  to  the  n.ivs 
tiy  wire  spokes,  and  ti4;,ii  the  siik-thread  vpokr^  he  hunii« 
short  pieces  of  magnetised  knitting-needle  to  serve  as  the 
magnets.  The  result  was  that  not  only  was  the  total 
weight  ver%  small.  Suit  it  was  nearly  all  in  the  rim,  where 
if  i<;  n^rt>i;  liv'  ful  fur  giving  moment  of  inertia  and  con- 
•..  qur  r.i  sl<:v.  ness  of  period.  Magnets  and  all.  the  card 
«nl'.  \vr  ';;h-.  i*f>  j^r.nrns  for  a  lo-inch  siz--.  and  yet  its 
period  of  o^ijlhuion  i<  nua  h  bjn^rr  than  that  of  tbe  OM 
standard  compa-.^,  v.hili'  it^  frii  tioii  frror  is  I'-'.s. 

Another  admir.iliir-  fi-aturf  of  Kulvin's  invention  was  l;;s 
method  of  keeping  the  compass  always  bv- 1  and  free  from 
pendulum-like  oscillation.  He  hung  tb-  bowl,  as  usual, 
from  gimballs,  but  with  kn!ff«-f><!;;»s  io'.tr  ad  of  the  usiml 
uiund  spindles  at  the  trunnions,  ami  undir  the  card  h.- 
provided  a  chamber  at  th**  Jinttoni  of  the  howl  partly  filk-d 
with  castor-oil.  You  see  this  in  the  glass  bowl  now  on  the 
table.  There  is  a  glass  partition  to  separate  tiie  placi? 
where  the  compass  card  stands  from  the  lower  part  of  the 
bowl,  and  in  the  lower  part  is  the  castor-oil.  Its  function 
is  to  damp  out  any  oscillation  of  the  bowl  tli.it  mav  tend 
I  to  be  set  up  by  the  rolling  or  pitching  of  the  ship,  and  it 
does  so  by  dissipating  the  energy  of  Such  swings.  At  the 
same  time  the  knife-edge  giinballs  leave  the  compass  per- 
fectly free  to  take  up  a  true  level. 

Another  feature  is  that  the  bowl  and  gimbatls  as  a 
whole  is  hung  from  springs  to  withstand  vibration  caused 
by  tlie  action  of  the  screw,  or  in  warships  by  gun-fire. 

Now  as  to  the  correction  for  the  magnetism  of  tiie  ship. 
I-et  me  indicate  very  briefly  the  nature  of  that  problem,  and 
how  it  is  solved. 

An  ir  >n  ship  is  a  great  magnet,  or  rather  a  great  nM'** 
gat'  of  many  magnets.  Her  magnetism  at  any  Instant 
springs  from  two  causes.  First,  there  is  the  more  or  less 
permunrnt  part.  whlcH  she  takes  up  first  when  she  is  built : 
it  depends  to  n  great  extent  on  how  ber  bead  lay  while 
she  was  on  the  stocks.  Then  there  is  the  Induced  part, 
which  changes  with  every  change  of  course — a  transient 
•■ffect  due  to  the  induction  of  the  earth's  magnetic  field. 
Strictly  speaking,  the  induced  magnetism  is  not  entirely 
transient,  nor  b  tbe  other  by  any  means  entirely  per* 
manent ;  but  tbe  ideal  division  Into  transient  end  nennanent 
is  a  hif^ly  useful  one  provided  we  understand  the  llmlta- 
Ikm  within  which  it  is  to  be  accepted.  Now  ddnk  of 
what  happens  when  the  ship  is  "  swung,"  Out  is,  turned 
so  that  ehe  beads  successively  en  all  points.  The  per- 
manent magnetism  wIU  cause  an  error  of  tbe  compass 
which  will  be  of  the  same  nature  as  you  would  find  if  you 
placed  a  compass  needle  on  a  fixed  pivot  and  disturbed  It 
bv  turning  a  bar  magnet  dowly  roirad  k  vertical  axis. 
This  error  will  reach  a  maximum  twice  In  the  revolutlen, 
once  to  one  side  and  once  to  the  other  sid»— In  otiter  words, 
once  In  each  semicircle.  lience  It  ts  called  the  semi- 
circular  error.  The  pennanent  magnetism  of  the  ship  has 
a  vertical  component,  and  this  causes  not  Only  semicircular 
error,  but  also  a  heeling  error,  namely,  a  deflection  ef  the 
compass  when  the  ship  inclines  to  eitlicr  side. 
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Bjr  a  comWiUitioii  of  three  sets  «f.  Mrracti«g  magnets, 
two  horiamtol  and  one  vertkali  Kelvin  olitalned  complete 
neutralisution  of  the  dietnrbing  ■  effect  of  the  ship's  p<?r- 
nuuieiit  nia^nciismi  both  as  mpecti.  semicircular  error  in 
change  oi  the  ship's  course  and-heeliag  error  as  she  hepis 
or  rolls.'.  Fraa.dme  to  tiaie.  If  the  condhion  of  perfect 
tiompensAtipn  .is  to  he  moinuined,  the  position  of  these 
various  correctors  has  to  be  altered,  because  of  (han);<?s 
which ^take  place  ia  the  ito-rallcd  p^nnancnt  nin(;nrtism  of 
the  ship,  .llie  navigator  has  always  to  Ix?  on  the  look-out 
for -the  gradual  development  of  errors  from  this  l  ui^r, 
however  perfectly  the  first  adjustment  has  been  i:«rri<d 
out. 

We  have  next  to  consider  the  effects  of  iinlmeU 
magnetism.  The  most  important  of  these  arise  from  the 
fact  that  the  ship  is  a  long  bod>  of  mannetisable  material 
turnlnt;  in  a  horizontal  plane,  and  therefore  subject  to  the 
inductive  influence  of  the  horizontal  ronipoofnt  of  the 
earth's  ma(;netic  field.  Think  of  what  \vi>.ilcl  h.ipp.  n  if  we 
were  to  take  a  pivoted  rompass  needle  and  plawe  it  above 
or  below  a  b.ir  <  I  s  >ft  iron,  and  slowly  turn  the  bar  round 
in  a  hori/oiu  il  p!  .[ip.  \V'«-  are  to  think  of  the  bar  a« 
havinf{  no  appi  ' .  i  t- -is.  -.n  ih.i;  in  .'vri  v 

position  il  is  iti  ■  iinlui.'l  .-H.-.  t  onis  wltli  wliiili  \\r  b:iv« 
»c.  ilo.  \\  h.iT  w  '.W  I.,  ih.-  n.r.iif  1.1  tlir  (!•  \  i.itiiin  ?  W  li-  n 
ihe  Uu  j>oiiii>  iiorlii.  aiul  ajiatn  w  Iv  ;i  ii  |)iii;i:s  siuith,  ih  if 
i»  no  deflection  «»f  Ihe  ne»'dle,  (or  iliou^;h  1h'  m:ii;iirt Ixm  of 
the  bar  is  then  .it  it*  sironn<  st,  \\w  lii  ;.l  du.'  tu  it  is  in 
the  lin.'  w  ith  \\w  tiodislurbed  i  .irili  h  lil  ;  .dsn  ulini 
b.nr  poinis  east  or  west  there  is  no  dr lit  ,  t ion ,  fur  tin-  bin 
then  takes  up  no  magnetism:  tmt  ImIvmi-h  lU,  p.iiiits. 
namelv,  when  the  bar  is  pointing  N  K  ,  SI,  S.W.,  or 
N.U'.,  ;h.  di'flection  is  at  its  maximum.  Sn  in  a  ship's 
t-ompasi  liiis  error,  duo  to  the  purely  transient  ma>{neiism 
induced  by  ihr  horizontal  conjponent  of  the  earth's  field, 
has  its  maximum  on  ihesf  four  courses,  once  in  each  quad- 
rant, and  for  that  reason  it  is  lallfd  the  quadrantal  error. 

It  is  due,  as  we  have  s.^n.  fo  the  ship's  beinjj  a  long 
body,    extendin(<    fore   and  .iinl    it  is  corrected  by 

balancinj!  litis  excess  of  fore  and  aft  iron  by  other  iron, 
placed  quite  near  the  compass  and  on  either  side  of  it. 
The  two  halls  which  >ou  see  on  the  side  of  Ihe  Kelvin 
binnaric  are  the  correctors  for  quadranlnl  error.  Thev  are 
adjusted,  in  the  first  place,  by  selecting  a  suitable  si/e  of 
ball,  and  then  placing  them  nearer  lo  or  further  from  the 
compass  uniil,  on  swinging  the  ship,  Ihe  quadrantal  error 
disappears.  The  (wssibility  of  corrt-cting  the  qu.idrantal 
error  in  this  \va\  had  lieen  pointed  out  by  Airy  as  early 
as  1840 :  but  with  thf-  old  form  of  compass  card  .Hid 
needles  it  could  ncjt  be  done,  because  of  Ihe  exres>ive  li-ngih 
and  large  magnetic  moment  of  the  needles.  To  apply  the 
method  to  a  compass  i>f  tin-  old  pattern  would  have  needed 
globes  of  impracticable  size,  not  a  few  inches  in  diameter 
as.  these  are.  but  weighing  tons.  Kelvin,  with  his  short 
needles  on  a  light  card,  made  it  possible  to  carry  out  the 
prooees,  and  so  gave  the  world,  for  the  first  time,  a  com- 
pass that  would  point  trulv  lo  the  magnetic  north,  not- 
withstanding all  the  perturbations  due  to  permanent  and 
induced  magnetism  in  the  iron  of  the  ship. 

One  more  of  thr  se  disturbing  causes  remains  to  he  men- 
tioned. The  vertical  component  of  the  earth's  field  induces 
magnetism  as  well  as  the  horiiontal  component,  and  gives 
rise  to  an  additional  error  of  two  kinds,  namely,  a  further 
mnicircular  error  and  a  further  heeHnjC  error.  These  are 
distinct  from  the  semicircular  error  and  heeling  error  due 
to  permanent  magnetism,  and  the  r1^  way  to  correct 
them  is  to  <](  a  bar  of  soft  Iran  In  a  vertical  position ' 
near  the  binnacle,  m  that  the  magnetism  induced  on  it  w  ill 
act  a  counW-haiance.  TM«  !s  the  Flinders  bar,  so 
called  because  its  use  was  pointed  out  by  Captain  Flinders 
as  early  as  iSoi.  It  has  t^erally  to  tie  fixed  in  front  of 
the  binnacle,  and  in  Kelvin's  rompafts  It  is  made  in  several 
separate  lengths  of  soft  Iron,  which  can  be  put  together 
to  make  up  a  bar  giving  any  necessary  amount  of  correct- 
ing effect. 

The  main  function  of  the  Flinders  bar  is  to  rorrect  the 
wmlelfcular  error  due  to  induced  vertical  magnetism.  So 
far  as  the  heeling  error  is  concerned  it  also  b.  Ips  tmt  -n 
practice  it  Is  found  convenient  to  correct  a  part  of  the 
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heeling  error  due  to  induced  magnetism  by  maans  Of  the 
same  kind  of  permanent  magnet  correctors    as  I  havK 

already  described  in  speaking  of  ihe  heeling  error  due  tft 
pfrmanent  magnelisiii,  namely,  vertical  magnet  bars  placed 
in  a  can  in  the  binnacle  directly  under  the  centre  of  the 
compass  curd.  The  number  and  height  of  .  these  bars  has 
therefore  to  be  alt»-ri'd  from  time  to  time,  as  the  ship  moves 
to  regiiins  where  the  vertical  force  is  different.  When  the 
heeling  error  !>>  fully  utrrrrt.-t!  we  escape  one  cause  of  the 
unsteadiness  which  .n  i  unijtass  shows  when  a  ship  rolls, 
liir  u-  '-,1  ,)p.-  ih.  ni.ij;netic  cause  nf  r.s, ':ll,it;on,  iKimrly, 
rill'  ,ilti  :  ii.iti-  :n.i^;fictio  pull  to  pm  t  and  slai  bi'.inl  ;  but  a 
piin  lN  il;.  naiiiit  a:  i.'.i.is.'  ijf  uiisti'ai1iiii-s>  necessarily  rf.ni.niiir, 
lirisin^  friini  llu"  (.h  1  tti.it  th'-  puiiU  of  suspension  of  a 
cotnp.i'.s  I  :ird  must  \»-  pla(  rd  s.itne  way  from  the  centre 
of  gf,i\ity  to  hiild  :h-.  caid  I'.vi  l  .igainst  the  dipping  action 
of  the  eat  til's  magnetic  field.  Cuiisi  quf nily,  every  n^ll  lo 
either  s;<J'-  .i)>pln'S  a  mechaoic.ll  (  oupU-  lending  to  s--"  up 
oscillaticm,  and  if  th'-  p.-iind  <if  tlir  rull  wi-rc  thf  s.,iit',  or 
ne.irlv  tlir  satni-,  a»  tin.'  p<-rlL"J  of  osi  ill.uioil  of  the  card, 
\':v  ilistiu  b.Mn  !■  would  become  so  firr.it  as  to  make  steer- 
ing by  tuinjijiss  Impossible.  It  w  is  to  s.  i  ur<  steadiness  in 
rliis  sense  tliat  K'Kin  strove  lo  t;i\>'  his  compass  card  a 
long  period  of  os,  iil.jtion,  recognising  that  the  right  way 
j  to  obtaid  s-.  adiiv  ss  was  to  make  Ihe  jm  iIivI  much  longer 
\  than  ih'  p'  riod  of  the  slowest  rolling  iiiutiun  liablu-  to 
I  occur  in  .i  slup.  at  the  same  lime  keeping  the  friction  as 
smnll  I-  jiiis-ihli  The  problem  of  sfiiiring  a  steady, 
lthI;onl-ss  (Miilpass  was  a  piulil  iii  whi'r'  .  as  in  tin-  inven- 
j  tiiMi  ol  the  mirror  gaivaii' uii' d-i .  Iil  ,  i;.  nius  fur  practical 
dvnauiics  guided  him  lo  tla-  lif^ht  soSutimv  In  the  case- 
of  llie  compass  it  was  rendered  dillicuit  by  llr  f.nT  that 
olh"r  conditions,  apparently  antagonistic,  had  a!  ih  sjmi.- 
time  lo  be  satisfied  in  order  that  the  correction  of  ni  i^rv  tu 
errors  might  be  (onipletoly  carried  out. 

The  evolution  of  the  Kelvin  compass,  in  its  man* 
features,  look  about  five  \ears ;  but  a  longer  task  lay 
before  the  invinlor  in  overcoming  the  professional  con- 
servatism of  sailors,  the  objections  of  the  so<alled  practical 
man,  active  hostility  in  some  quarters,  and  Ihe  passivr 
resislatxi:  of  official  inertia.  Gradually  the  compass  came 
t<i  Ik-  Used  in  merchant  vessels  of  the  best  appointed  class. 
Knlighieiu'd  navigators  such  as  Captain  Lecky,  the  author 
of  the  well-known  "  Wrinkles,"  became  its  enthusiastic 
adv<H-ates.  Foreign  admiralties  took  it  up,  and  in  our  own 
sf-rvice  individual  oflirers  were  quick  to  see  iis  merits. 
Captain  Fisher,  now  .\dmiral  of  the  Fleet  Ixird  Fisher,  wa- 
warm  in  its  praise  after  observing  its  behaviour  in  ships 
under  his  command,  first  in  the  Sotthitmfiton  in  rough 
Wi  alher  and  afterwards  in  the  Inftrxiblr  during  the  firing 
«>f  hiavy  guns  in  the  bombardment  of  .Mexandria.  That 
Was  in  iJWi  ;  but  it  was  not  until  November,  iSSo,  that  the 
superintendent  of  the  Compass  Deparlmfnt  of  the 
Aiimiralty  was  in  n  position  to  inform  Lord  Kelvin  that 
his  to-inch  cotnpass  was  to  b«  adopted  as  the  standard 
compass  for  the  Navy.  This  was  twelve  years  after  the 
date  of  his  patent,  and  more  than  eleven  years  after  he 
had  laifl  the  invention  formally  before  the  First  Lord.  The 
'.vav  <if  the  inventor,  like  that  of  the  transgressor,  may 
still  be  hard,  but  I  trust  it  is  not  so  hard  now  as  it  was 
then.  One  does  not  care  to  dwell  on  the  spectacle  of  a 
Kelvin  spending  his  strength  in  disbeartenii^{  effort  as  the 
sea  beats  against  a  Cliff.  It  is  painful  to  read  the  corre- 
spondence and  discussions  of  these  weary  years.  One  does 
it  with  increased  admiration  of  the  infinite  patience  which 
at  last  secured  to  us  the  benefits  of  his  practical  genius. 

The  use  of  the  Kelvin  compass  may  now  he  said  to  ht 
universal,  except  that  In  the  Now  a  modified  form,  due 
lu  (  aptain  Chetirynd.  with  a  card  Immeraed  In  UquM.  te 
taking  the  place  of  the  Kelvin  dry  card  in  the  newer  sbtps 
as  being  steadier  still  Under  gun-fire.  The  system  of 
correction  remains  substantially  unchanged,  and  the  com- 
pass continues  to  embody  the  same  mechanical  features  as 
formed  the  basis  of  Kelvin's  invention. 

In  the  navigational  souitding  machine  we  have  another 
invention  of  first-rate  importance,  second  only  to  the  com- 
pass  in  practical  value  to  sailors,  and  remarkable  for  It* 
extreme  simplicity.  It  was  his  cable-laying  exporienre  tltaf 
first  led  Kelvin  to  take  an  interest  in  deep-sea  soundint;. 
The  process,  ns  then  carried  out,  was  a  laborious  one. 
The  line  was  a  rope  an  inch  and  a  half  in  circumference. 
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jnd  [houfjh  it  tarried  .i  very  heavy  sinker,  the  resistance 
to  il$  motion  through  th?  water  was  so  great  that  it  took 
a  king  time  to  reach  the  bottom.  For  the  tame  reason 
th«  %iv.fi  had  to  be  stopped  while  the  line  ran  out,  and, 
except  in  shallow  water,  while  tt  was  being  heaved  in. 
Manv  hands  wero  nctd<-d,  and  much  time  was  spent  in 
making  a  cast.  Hence  it  came  about  that  the  operation  of 
sounding,  beyond  the  use  of  the  hand-lead  in  quite  shallow 
wanr.  w«s  but  little  reaorttd  to  as  an  M  to  navigation, 
ooMithstaiiding  the  Importuieo  of  the  indications  it  could 
I^TC  in  such  cases  as  when  a  ship  was  approaching  land 
»  •  fo^  or  in  circumstances  which  made  the  exact  pontlon 
HMcrtain,  when  the  depth  might  be  aaydiiag  up  to,  eay, 
oae  V  tm  huodred  fathoms. 

I  have  ^okeo  already  of  Thomson's  study  of  the  forces 
•edq^  on  a  caUe  during  Itt  submenion.  Appiying  these 
friaciptei  to  the  tounding-Iine,  he  ncMniced  that  to  make 
the  liae  slip  down  quickly  it  .dioolif  have  the  smallest 
MHible  and  the  smoothest  possiUe  surface,  and  this  led 
um  to  use  a  aiogle  wire  of  steet— the  steel  of  high  tensile 
ttreajph  «sed  In  pianofortes.  In  1873  he  demonstrated  the 
|MKMaMd^  of  using  wire  by  taking  a  sounding  and  find- 
11^  bOtlOiB  at  9700  fathoms  in  the  Bay  of  Biscay  with  3 
jMh.  tinker  and  a  single  wire  of  No.  22  fiauRe.  He  soon 
d'Tvised  a  suitable  drvni  and  winding-in  wheel  for  deep- 
Ka  use,  and  from  thii  was  developed  later  a  compact  form 
■  of  navigational  ,  ;  !.n;j  maehinp  by  which  flying  somid- 
infis  are  taken  wjiliout  stoppinfj  the  ship. 

la  a  flying  soutidin^  tlv?  wire  streams  out  brhind,  taking 
an  oblique  cotirve  to  the  bottom,  and  the  length  of  wire 
liijt  runs  oir?  is  greatly  in  excess  of  the  depth.  To  read 
the  dtpth  directly,  Thomson  invented  several  forms  of 
dtpth  (J.TiiiJe,  the  simplest  of  which  is  a  long  n.Trrow  glass 
tube,  dosfd  iit  the  top,  and  coated  inside  with  chroniatc 
of  siker  or  some  other  chemical  which  is  discoloured  by 
action  of  scu-water.  This  tube  is  put  in  a  protecting 
czse,  which  is  attached  near  the  sinker,  and  as  it  descends 
th«  increased  pressure  forces  the  sea-water  up  into  it,  com- 
preuing  the  air.  an<l  indicating  the  depth  by  the  height  to 
vhlch  the  chenilc.^l  lining  is  discoloured*  Accordingly,  the 
d«pth  is  read  off  by  laying  the  tube  a^dnst  a  sode,  when 
the  line  is  again  drawn  on  board. 

This  machine  has  become  a  Standard  navtgalional  appli- 
arvct.  The  length  of  wire  in.  common  use  is  300  fathom$. 
A  strand  of  seven  fine  steel  wires,  which  gives  greater 
flexibility,  is  now  substituted  for  the  single  wire.  It  runs 
out  undrr  a  rei^lated  tension,  supplied  hy  a  rope  brake, 
which  retards  the  rotation  of  the  drum  on  which  the  wire 
It  aouad.  When  the  stDker  totjches  bottom  the  tendon  is 
It  once  seen  to  slacken,  or  rather  felt  to  sll^cen  by  a 
s4iIor  who  ke«^ps  a  little  rod  of  wood  lightly  iircaicd  agidnst 
die  wire  srhile  it  runs  out :  the  drum  is  stoppsd,  and  the 
aire -Is  ildwiy  wound  tn  agaht  by  hand,  or  !o  the  latest 
oaval  type  by  eieetrie  motor.  Lord  Kelvin's  Saal  Improve- 
oentt  in  the  otiachlne  were  made  only  a  year  or  so  before 
U  death;  tbey  were,  in  fact,  his  last  serious  Invcntiv. 
"OR.  They  include  a  Itfge  lioilsontal  dial  for  reading 
oe  ninbber  of  fathoms  ol  wire  out,  and  with  this  it  is 
<wi  praetteabie  to  Idl  tfie  depth  very  closely  without 
*iWortng  to  a  depth  gauge  at  all ;  for  in  the  modern 
macUne  the  actkm  is  so  uniform  that,  at  any  given  speed 
of  shlp^  a  definite  relation  holds  between  the  depth  and  the 
length  of  wire  out,  ni^d  bv  finding  this  relation  onre  for 
•U  S  table  can  be,  prepared  bv  whirfi  th''  speed  is  knnw  n, 
•sd  SO  when  the  length  of  wire  out  is  observed  the  depth 
■ay^be  at  once  ioferrfd.  This  svstem  is  now  in  regul.nr 
use  m  the  Nav>".  A  p.iir  of  the  Kelvin  machines  stand  on 
the  bridge;  the  wire  runs  out  alone  a  boom  at  either  side 
and  ov«r  an  ingeniously  d^igoed  pulley  or  fair-lead  :  when- 
ever *Oundint:s  are  wanted,  thf-v  c.Tn  be  taken  «;vstematirally 
spd  in  quick  succession  while  tlif  ^hip  procr-'ds  ,-it  i;n- 
ffimlr/iOif  ^  speed,  and  the  depth  is  rall.-d  out  fur  th.-  in- 
formation of  the  n.ivi^.nting  ofTirer  alitiost  .c;  soon  as  the 
»ire  has  stnpp.-d  running  out.  .M;ki'  in  the  Navv  and  the 
tnerch.vit  s.rviri>,  tli^r"  i<  no  dLHicuity  in  making  it  a 
matter  <.f  raniin.-  tn  k  p  the  sounding  machines  going 
ineM!!;in;lv  whon  mar  shore  Or  within,  say,  a  hundred 
fi-'rims  '.n  thick  Weather. 

(Dr.  Ewing  then  went  on  to  speak  of  I.ord  Kelvin's 
S-Jvoeacy  of  the  Sumner  or  "  position-llne  "  method  of 
working  out  sighu  at  »e.i.  and  his  tables  for  facilitating  [ 
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Sumner's  method:  also  his  harmonic  analyvis  of  the  tides 
and  Ms  tide>fredlctlng  machine.) 

In  attempting  this  account  of  the  work  of  Kelvin  in 
telegraphy  and  navigation,  I  am  embarrassed  by  its  volume 
and  its  range.  The  time  has  proved  far  too  short  for  a 
fitting  notice  of  discoveries  and  inventions  so  various,  so 
fundamental,  so  far-reaching  In  their  practical  effects. 
Yet  we  have  dealt  only  wiui  a  very  small  part  of  the 
whole  acMevemeot  of  a  man  not  less  remarkable  for 
sustained  industry  than  for  outstanding  originality— a  man 
incessant  in  action  and  in  thought— of  whom  it  may  be 
tro^  said  that  there  fa  no  department  of  physics  on  which 
he  has  not  left  an  aMding  Impreai. 

I  have  sa  id  nothing  to-night  of  the  lofty  ilighto  of  scien- 
tific imagination,  which  are,  perhaps,  his  highest  title  to 
fame;  but  I  have  said  enough  to  show  that  KeMn  was 
no  mere  philosopher  with  head  in  the  douds.  He  was* 
uuick  to  recognise  a  real  need,  quidc  also  to  sea  how 
the  need  should  be  met.  He  found  material  for  Invention 
in  the  most  coniiiinnplace  appliances,  because  his  mental 
liabit  was  in  evervthiii^  to  ieek  for  the  how  and  the  why 
and  to  ask  himself  in  what  way  the  thing  miglit  be  done 
better.  He  had  an  infinite  faculty  of  taking  pains,  of 
adhering  to  a  purpose  until  he  secured  its  full  accomplish- 
ment, of  going  on  from  improvement  to  improvement  in 
pursuit  of  the  more  perfect  result,  and  with  all  this  a 
courage  and  hopefulness  that  no  opposition  could  damp, 
that  never  accepted  defeat. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE. 

C'.vMDRiDC.e. — Dr.  E.  W.  Hobson,  K.R.S.,  fellow,  tutor, 
and  lecturer  in  mathematics  at  Christ's  College,  has  be«n 
elected  Sadlerian  professor  of  pure  mathematics.  Dr. 
Hobson  was  iienior  wrangler  in  1S78,  and  has  been  niathe- 
niatiral  Irrturer  in  the  University  since  1SS4,  a  lecturer  in 
Christ's  College  since  1879,  and  for  the  last  few  years 
Stokes  lecturer.  His  earlier  puLl;  1  H  work  related  prin- 
cipally to  spherical  harmonics,  Bessel's  functions,  and 
other  allied  functions,  together  with  the  cognate  subject  of 
the  theory  of  the  potential.  On  these  suhjfcts  he  published 
a  memoir  in  the  Philosophical  Transactions  of  the  Royal 
Soc,iety,  two  memoirs  in  the  Cambridge  Philosophical 
Transactions,  and  a  series  of  papers  in  the  Proceedings  of 
the  London  Mathematical  Society.  About  the  year  1900 
Dr.  Hobson  began  to  publish  a  series  of  papers  dealing 
with  the  theory  of  aggregates,  that  of  functions  of  real 
variables,  the  theories  of  G.  Cantor,  and  the  fundamental 
principles  of  mathematical  analysis ;  and  in  1907  hit 
treatise  on  the  theory  of  functions  of  a  real  variable,  and 
on  Fourier's  series,  was  published  by  the  University 
Press.  Since  the  appearance  of  this  book  he  has,  during 
the  last  two  years,  published  several  papers,  in  which  he 
h.is  given  a  general  convergence  theorem,  and  applied  it 
to  questions  connected  with  the  repre!»>ntation  of  functions 
by  means  of  series  of  Sturm-Liouvillc  functions,  Legendre's 
and  Beesel's  functions,  and  to  the  elucidation  and  extension 
of  the  theory  of  Hamilton's  fluctuating  functions.  He  has 
.ilso  quite  recently  pubfidied  papers  dealing  widi  Lebesgue'a 
new  theory  of  integration,  in  relation  to  the  fundamental 
processes  of  the  integral  calculus 

I.ovooN. — The  first  annual  rviioit  uf  th.-  Military  Educa- 
tion Committee  on  the  work  of  the  university  contin£;ent 
of  the  Officers'  Training  Corps,  whitji  w.is  pre^eiit'd  to 
the  Senate  on  February  23,  has  been  is>ued.  Th'-  con- 
tingent, which  was  formed  under  the  authority  of  a  \\'ar 
Oflicc  letter  dated  Januar)'  7.  iin-->,  numb-  rrd  24  officers 
and  78}  enrolled  c.ifl'  ts  m  [!)■■  •:nd  of  the  var.  Tliree 
unit.s  arc  included,  an  ■ti^;iii.rr  unit  of  one  company,  an 
inf.intrv  unit  of  a  battalinn  of  six  com]).inii:s,  ,Tnd  a 
medical  unit  of  three  sections  uf  a  fi^ld  ambul.inc-.  \n 
application  has  been  submitted  to  the  War  Oflice  for  p'-r- 
mi<:sion  to  organise  .Nrtillery  and  Army  Service  Corps  units, 
.Tnd  to  augment  the  medical  unit,  llniversity  College  has 
the  largest  number  of  cadets  (i6o).  King's  College  coming 
seeoud  with  Ml  ;  and  the  medical  schools,  especially  Guy's 
((17)  and  Middlesex  (64).  are  well  represented.  The  report 
contains  much  statistical  information  throwing  light  on  the 
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and  ediKatiooat  «nteced«iti  of  Londoa  stvdenu.  As 
rtganb  the  ages  of  cadets,  the  largest  gra^  (159  and  151 
mpeetivelj)  fall  in  the  a^  limit*  nineteen  to  twenty  and 
twenty  to  twenty-one.  Of  the  783  cadets,  1J7  were 
educated  abrmd— 4S  in  India,  48  in  other  British 
WNninions  and  o^ks,  and  \i  in  foreign  countries.  The 
educational  reniltt  achieved  In  the  contingent  app<rar  to  be 
aatisfacloiy,  ajj  cadets  having  already  entered  for  Certifi- 
csate  A  and  3  for  Certificate  li  granted  by  the  War  Office 
for  military  sulijf  i  !-.  The  first  camp  was  h -Id  at  Sali-i- 
bury  Plain  in  i\u^u!.t,  and  thr  first  inspection  by  Major- 
Generai  Sir  F.  \V.  Stopford,  whn  h  wa-^  held  during  camp, 
produced  a  highly  satisfactory  r-  jKiri. 

It  is  announced  in  Si'u>it.c  that  a  rlrp.ntitirnt  of  ex]HM:- 
mental  breeding  has   been   estaMi^li  li  in   ihe  collet'  <»f 
agriculture  of  the   I  niversirv  uf  WisronNin.    Dr    L.  J. 
•Cole,  of  Xh<-   s;irtri.'l<l    ^^i.■n;;lu■   Si  honl  at  [las  been 

appointed  an  a^^n.  ;ai-  pr. i f..-,si)r  o(  '  Nj'-'i  ini.  ntal  breeding.  , 
Dr.  Cut'    uill  ;,iU.-         his  new  \vtir"c  ^hnrtlv.  and   will  1 
conduct  iiui      aiidti-^  ill  the  subject  of  experimental  breed- 
ing, with  vp  .  iai  r  r  r  rn  e  to  the  laws  of  heredity  and 
improvement  of  animal  Sife. 

Sw_  Gborge  Greemiii.i.  contributi*  some  impressions  of 
a  visit  to  Berlin  and  its  educational  establishments  tO  tl>e 
Xnffneer  for  February  25.  The  chief  object  ol  his  visit 
was  to  accept  an  invitation  to  examine  the  Mllitirtechnische 
Akademie,  an  establishment  devoted  tO  the  instruction  of 
officers  in  the  science  and  manufacture  rei|uired  In  modern 
warfare.  Sir  George  seems  tO  have  bean  deeply  impressed 
with  this  splendid  and  eflident  institution,  which  is  such 
a*  we  have  not  in  this  oountiy.  Sixty  officers  are  under 
jnatraction  for  a  course  of  four  years»  mofo  complete  than 
it  reouired  now  for  a  degiree  in  honours  at  Cambridge, 
and  UMlr  aeal  nd  inierett  ia  said  to  be  enthusiastic ;  it  is 
conaidered  bad  fonm  not  to  {^ve  the  very  best  for  the 
glory  of  Hie  Fatherland.  Of  special  interest  was  the 
modem  baWsfic  laboratory  established  !n  the  last  four  or 
fiva  years,  under  the  direction  of  Prof.  C.  Cran/  i  tiis 
Includes  lecture  and  experimental  rooms  fiil  ^a  with  [he 
ntost  modern  apparatus,  and  alongside  a  bomh-pronf  range 
of  60  metres.  Sir  George  Greenhill  seem-;  to  hnve  taken 
delight  in  showing  Prof.  Tran?  how  to  a()])lv  tlie  six-point 
contact  principle  as  required  for  a  rifle  rest,  using  for  the 
purposes  of  demonstration  some  nails  and  a  broomstick 
with  broom,  as  a  rifls  w.is  not  for  the  moment  at  hand. 
Th'  prinripl.  was  given  very  clearly  about  1867  in  Thom- 
son and  Tail's  "  Natural  Philosophy,"  but,  as  Sir  George 
truly  remarks,  is  too  scientiAe  for  the  ofRctal  expert  to 

grasp. 


SOCIETIES  AND  ACADEMIES. 

LONPON'. 

Royal  Society,  Fehiuaiy  24.  — .Sir  ArrhihalH  Geikie, 
K.C.B.,  president,  in  the  chair. — Sir  W  iMinm  Abney  : 
colour-blindness  and  the  trichromatic  th'ors  of  lolour 
vision.— W.  Oramor  and  H.  Pringlo  :  (' -ntrihution';  to 
the  bio-chemistry  of  growth.  Ihc  total  nitrogen  meta- 
bolism of  rats  bearing  malignant  new  growths.  The 
nitrogenous  metabolism  was  determined  in  rats  before  and 
aft.  r  transplantation  with  a  rapidly  growing  spindle- 
cell' il  sarcoma.  The  results  show  that  less  nitrogen  is 
net'ssarx'  to  luilld  up  a  certain  weight  of  tumour  tissue 
than  is  Il^l  ^^^ary  to  build  up  an  equal  weight  of  somatic 
tissue  (  f  th.  host.  No  evidence  could  be  obtained  that  • 
the  tumour  cells  had  a  higher  affinity  for  nutritive  material 
than  the  growing  cells  of  the  host,  or  that  they  secreted 
substanLfs  having  a  toxic  acti/)n  on  the  nitrogenous  meta- 
bolism of  the  host.  The  conclusion  was  arrived  at  that 
the  cells  of  the  new  growth  derived  the  nitrogenous 
material  necessary  for  the  building  up  of  new  tissue  by  a 
sparing  of  the  protein  metabolism,  so  that  a  smaller  amount 
was  utilised  as  a  sourer  of  energy  and  a  larger  amount 
for  the  building  up  of  new  tissue.'— \V.  Orsumr  and  H. 
^inarle :  Contributions  to  the  blo-cbemistry  of  growth. 
The  distribution  of  nitrogenous  substances  in  tumour  and 
somatic  tissues.  Estimations  were  carried  out  of  the  total 
nitrogen  content  of  raj^dly  browing  transpfant^  taraours 
(carcinoma  and  Mrcoma),  and  of  tl.e  tissues  of  die  animals 
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bearing  these  tumours.  The  results,  which  confirm  thos« 
arrived  at  by  observations  on  the  nitrogen  metabolism  of 
tumouivbearing  animals,  show  that  the  nitrogen  percentage 
of  rapidly  growing  tumours  is  smaller  than  that  of  the 
tissues  of  the  host  or  that  of  the  ti'isues  of  norma!  animals. 
This  diminution  in  th.?  nitroi;en  percent. i)^'-  wa';  found  to 
be  due  to  the  fact  that,  wvi^jht  for  weight,  the  ranc.  rous 
ti.ssue  contains  only  about  three-fourths  of  tlv  aniourit  of 
protein  substances  presmt  in  the  ti-sii'-s  of  ;h"  hnyt.  In 
other  words,  with  the  same  amount  of  protein  :\  big^-.-r 
mass  of  tumour  tissue  than  of  host  tissue  c  .m  be  built  up. 
III.  sinipl-r  abiurct  riitrogrnous  produrts  of  cell  meta- 
li-ol:sni,  howr.ver,  are  prrs.-nt  in  slightly  (greater  amount 
;n  th'-  I  aiR'-rous  tissue.  It  is  pointi'd  out  that  tii'  se  r-'su't?; 
hav.-  a  bearing  on  the  mode  of  growth  of  i  .mrerous  tissue. 
Siru''  the  tissU':  of  a  neoplasm  can  be  built  up  with  l-ss 
|irot'-in  than  the  same  weif^ht  of  host  tissue,  th'-  form-T 
nuicr  ^'row  more  rapidly  than  the  latt.-r  in  cirrumstan.-es 
ulirre  both  nr."  Using  up  nitrotjenoiis  mat'^rial  for  nifre 
^^rowth  at  the  same  rar.^ — A.  Harden  and  W.  J. 
Young  :  Tlv  .ilrohnllr  ferment  of  yeast-juice.  Part  v., 
th'-  fu:u  t)<<n  of  phosphates  in  alcoholic  fermentation.  The 
two  following  equations  were  previously  proposed  by  die 
authors  to  represent  the  course  of  alooholie  fermentation 
by  yeast-juice : — 

(0  iC.H„0.  +  aPO.HR.=  aCO,  +  aC,H.O-|- 

3H,0  +  C,TI  „0,(PO,R,V 
(i)  C.H,.0,(PO.R,),-(-jH,0  =  C.H„0.  +  ii'0,HR,. 

These  were  founded  on  i.i)  the  determination  of  the  amount 
of  c.-»rhr)n  dioxide  and  alcohol  produced  by  the  addition  of 
a  l<rinw:i  amount  of  phosphate  in  presence  of  cscess  of 
sugar ;  (b)  the  production  of  a  hexosephosphate  of  the 
composition  C.H,,0,(PO,Rj), ;  (c)  the  occurrence  of  an 
enzymic  hydrolysis  of  this  substance  with  production  of 
free  phosphate.  In  order  tO  obtain  further  experiments! 
justification  for  this  view,  several  additional  determinations 
nave  been  made,  and  these  form  the  subject  of  the  present 
communication.  The  results  which  have  been  obtained  are 
as  follows :— (t)  When  ghwose  or  fructose  is  added  to 
yeast-juice  in  presence  of  excess  of  phosphate,  a  period  of 
accelerated  fermentation  occurs,  during  which  the  added 
sug.-ir  undergoes  the  reaction  (i)  quoted  above,  one  molecule 
of  carbon  dioxide  being  evolved  for  each  molecule  of  sugar 
added.  (2)  When  the  available  pho^thate  of  a  mixture  of 
ferment,  coferment,  and  sugar  is  greatly  reduced,  the  total 
fermentation  produced  becomes  very  small.  The  additiiMi 
of  a  small  amount  of  a  phosphate  to  such  a  mixture  pro- 
duces  a  relatively  large  increase  In  the  total  fermentation, 
even  after  allowing  for  the  amount  of  carbon  dioxide 
equivalent  to  the  phosphate  added,  (y)  A  heamsephosphat* 
when  digested  with  yeast-juice  is  hydrolysad  hy  an  enzyme 
fhrxosrphospbatase)  with  production  of  free  phosphate',  and 
a  sugar,  which  is  capable  of  being  fermented  by  mat. 
.\s  the  resuTt  of  this  hydrolytic  action  the  hexosephosphate< 
when  treated  with  yeast-juice  or  zvmin  are  finally  convprtetl 
into  carbon  dioxide,  alcohol,  and  free  phosph.-Jtf.  In  the 
light  of  these  results  it  becomes  necessary,  in  discussing 
the  chemical  changes  which  the  molecule  of  sug.ir  may 
undergo  in  the  process  of  fermentation,  to  take  into  con- 
sideration the  fact  that  two  molecules  of  sugar  are  involved 
in  the  reaction. 

Zoologies!  Society,  Febtusry  15.— Dr.  S.  F.  Haimcrr 
F.K.S.,  vicc*president.  in  the  chair.— R.  E.  TuriMr: 
.Additions  to  our  knowledge  of  the  fossorlat  wasps  of 
.Australia.  Many  new  species  were  described,  belonging 
chiedy  to  the  families  rhynnidai  and  Ctropalidse.  The 
ThynnidsB  had  been  collected  chiefly  by  Mr.  H.  M.  Giles 
in  South-western  Australia,  and  many  interesting  notes 
had  been  contributed  by  him  on  their  habits.  The  sexual 
differences  were  extreme,  and  hitherto  few  Western 
Australian  species  had  been  correctly  paired.  The  females 
were  wingless,  and  the  mouth-parts  extremely  minute,  so 
that  orilv  liquid  food  could  be  taken,  and  this  was  usually 
tlisj;i(rj;td  by  the  male  and  placed  in  the  mouth  of  the 
female.  Mr.  Giles  had  observed  ?.  V'?ral  cases  of  cross- 
pairing,  in  which  the  male  w.t;  carrying  the  fetnalc  of  a 
difTerrnt  species:  tlT?!'.?  could  h-.-  i;o  douh!  as  to  th^;  accuracy 
of  this  observation,  though  it  was  possible  that  the  male 
claspcrs  might  b'  used  for  carrying  the  female  when 
coupling  did  not  take  pUice.    The  geographical  distribution 
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of  th.-  ^^■■r.^xs  ArtthtiJ>o<!ca  (fam.  Scoliitl.i-),  now  almost 
ritiri:l\  Lonti:i-J  to  thr  Southern  Hrniisphere,  was  also 
discussed. — H.  H.  Druca  r  Descriptions  of  new  Lycxnidae 
and  Hcspcriids  from  tropit.il  Suutli  Africa.  The  paper 
i-ontained  an  account  of  the  numerous  new  forms  collected 
by  Mr.  G.  L.  Bates  on  the  Ja  River,  Cameroons,  and  by 
Herr  I.andbprk  in  th?  I'pppr  Kasi  district  of  the  Congo. — 
C.  L.  BoulenKor  :  Certain  !iubcutaneous  fat-bodicB  in 
tands  of  the  fj.  ni.s  Hufo.  In  Bu/o  vitxdii,  of  wliufi  the 
author  had  iniiiv  d  frrsh  material,  these  fat-l»<jdirs  were 
very  Wfli  dcv.lnp.d.  a:nl  on  reflecting  the  skin  from  the 
ventral  surfar.-,  on.  r.oticed  a  pair  of  gland-like  fatty 
•structures  at  th*^  junction  of  the  hind  limbs  with  the  trunk. 
Ihfv  were  present  in  both  sexes,  and  varied  considerably 
in  size  and  colour  in  different  individuate,  but  were  quite 
constant  io  positimi. 

Linnean  Society,  PelmHur  tj.— Sr.  D.  H.  Sroil, 
F.R.S.,  |ireri<tent.  in  the  ch^.  soecMded  \if  Mr.  H.  W. 
Monckton,  treasurer  and  ^C«-preeident. — ^W.  T.  ••■Cui: 
Recent  investigations  upon  the  anatomy  of  the  gmera 
VViddringtooia,  End].,  and  Caltitrit,  Vent.     Evidence  is 
brought   forward  to  ikow  (i)  that  Wlddringtonla  and 
CalUtria  do  not  confomi  to  the  " Cuprciiinese "  type: 
(>)  that  WMdringtania  cuaoc  bo  neic«d  la  the  genut 
Cal&tn«,  but  inmt  rank  w  a  diatloet  geniM.  Callitrinese 
ti  wam-efod  a*  a  trl1»l  aaaie  to  Inehide  these  two  g«>nera 
(pMmhr    also    Actlnoitrobut    and    Tetraclinis).  Both 
noipholo^eal  aod  anatomical  differences  arc  pointed  out 
between  Callllcfe  and  Widdringtonia,  which   seem  more 
dian  flvflfefant  to  warrant  the  retention  of  Widdringtonia 
■>  a  anarate  gprnia.— G.  mmsm  :  Evolution  of  paraeitism 
in  fungi.   To  undenland  clearly  the  evolution  of  parasitism 
b  Important  to  grasp  a  fundamental  point  In  the  evolu- 
tion of  fuitft  generally.   The  most  primitive  forms  were 
aquatie,  and  reproduced  by  zoospores,  which  necessitated 
die  prnence  of  water  to  secure  their  dispersion.   As  the 
faogi  gradually  took  ponession  of  dry  land,  a  second 
■eexual  or  conidia  fbnn  of  reproduction,  suitable  for  dis- 
pirakin  by  wind,  Itc..  was  gradually  evolved.     This  sup- 
plcfflentary  conidial  condition  is  always  the  form  that  has 
aetumcd  a  parasitic  condition,  the  older  sexual  phase  re- 
maining as  a  saprophyte,  and  developing  when  the  host  is 
rxfiAusted.    Parasitism  is  mainly  the  outcome  of  oppni- 
tunity,  and   the  fact   that   fungi   present   all    staq.s  of 
parasitlm,  and  that  a  saprophytic  fungus  can  b''  eduL-ated 
10  become  a  parasite,  proves  that  parasitism  is  an  acquired 
habit.    Incipient  or  imperfectly  evoK>-rl  parasit'  S  promptly 
kilt  the  host,  and  consequenslv  curtail  the  p<:riixl  of  their 
own  existence,  as  Pythium  Dr  liaryanum.    A  higher  Stage 
of  parasitism  is  reached  bv  inanv  of  tJie  ru!its  and  smuts, 
Vstiliigo  ti-.rtiiir,    \c.,    whfrc    tho   host    is    attarked   as  a 
v?*dling,    and   is   stimulated  to  an   untisual  condition  of 
growth  tlirouchout  its  normal  period  of  growth.  More 
advanced  parasites  show  a  fndency  to  arrest  the  produc- 
tion of  «p<'>r'"s   anfl  ronidia,    and   to  perp'-tiiat'"  tbciii'-i'lvi's 
br  perennial  myrcliiun  located  in  some  p'-rrnnial  vr^rtative 
pertian  of  the  ho^t  froot,  tulvr^^.  &c.'l  or  in  Ihr  --ped.  In 
th?  must  hijjhh'  evolvi-d   par.isilfs  ri  pri-irlin  ti\f  l>cjdt«>s  are 
entirely  arrested,  and  tlir-  ;    i,i  i     is  pTp.-Hiated  hv  hiber- 
psttnc;  myr**1iirni  milv.     T.   H.  FI«tcK«r :  The  Orrieodid.Te 
in. I  i''.  rophorid.r  of  the   Seychelles  Expedition. — Dr.  G. 
In<}«rl*in  :    Die   v«tn    Uerrn  Hugh   Scott  auf  den  Sey- 
ch'llen    gpsammelten    Emblidinen,    Conioptervgidon.  und 
H'tn»'robiiden. — Dr.  N,  F.  HolmKrM :  Die  Termilen  der 
^i'Trh-H.-n-R'-cIon.    L.    A.    Berr«d«|l* t  The   land  and 
amphibious  Detapoda  of  .\Idabra. 

Royal  Anthropological  Institute,  Fetrui>rv  72  Sir 
Richard  Martin,  vice-president,  in  the  chair.— Miss  M.  E. 
ButtiMW  :  Notes  on  High  Albania.  High  Albania  is  the 
only  spot  in  Europe  in  which  th-  tribal  <.v^r':n  exists 
Intact.  The  tribes  occupy  the  mountain  land  \vhi<  h  fomtf 
tbe  north-west  corner  of  Turkey  in  Eun  iv  .  Thoy  are 
fxofamous,  but  male  blood  only  counts.  E.uh  tribe  is 
ruM  by  a  council  of  elders,  by  andeot  laws  handed  down 
bv  oral  tradition,  which  arc  strictly  enforced.  Roughly, 
the  tribes  may  be  divided  into  three  groups,  one  of  which 
Mh  a  tale  of  origin  from  Bosnia,  the  second  of  partial 
wiuln  from  Rashta.  and  the  third,  which  declares  that  it 
has  "been  there  all  the  time."  The  tale  of  origin  from 
Bflsnia  is  confirmed  by  the  fact  that  the  fame  tattoo 
ptttcms  used  bar  thete  tribes  are  used  In  certain  districts 
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I  of  Bosnia.    They  consist  of  various  arrang'Miienis  of  the 
'  cross,  che  sun,  and  the  moon.    Among  other  very  ancient 
j  customs,  the  Leviratc  is  still  practised,  even  by  many  of 
the  Roman  Catholic  tribes.    Blood  vengeance  is  extremely 

frevalent  throughout  t>oth  Christian  and  Moslem  tribes, 
cs  rules  are  complicated.  It  is  undertaken  rather  to 
cleanse  the  honour  of  the  slayer  than  to  inflict  punishment 
on  the  slain.  Up  country  the  houses  are  all  stone  kulat 
(towers),  built  for  defence,  and  having  no  windows,  but 
only  loop-holes  for  rifles.  Communal  families  of  as  many 
as  forty  members  live  together  in  one  room,  ruled  by  the 
house  lord,  who  has  often  power  of  life  and  death  over 
his  subjects.  Marriage  is  always  by  purchase,  save  for 
an  occasional  forcible  capture.  Children  are  betrothed  in 
infancy.  Thirteen  to  fifteen  is  a  common  age  for  a  girl's 
marriage,  and  fifteen  to  eighteen  for  a  boy.  Hospitality 
is  the  universal  law  of  the  mountain.  The  tribesman,  if 
he  receives  a  traveller  at  alt,        htm  of  bla  bast. 

PikBIS. 

Academy  of  Beieneeo,  Pehraary  St.— M.  Emife  Picaid  ia 
the  chair.— G.  HumlMrt:  The  minima  of  the  classes  of 
binary  and  positive  quadratic  forms. — ^Armand  Oniittor; 
The  differennal  characters  of  waters  arising  from  sprfnga 
of  superficial  or  meteoric  origin  aod  of  waters  of  central 
or  igneous  ori^n.  In  opposition  to  the  acoeptad  ^ews  of 
Daubr^  the  author  r^ards  many  mineral  waters  aa  virion 
springs,  not  arising  from  infiltrated  water,  but  Unuflf 
for  the  first  time  from  the  earth.  Somewhat  sii^ilar  views 
have  lieen  advanced  by  Suess.  These  virgin  waters  aro 
characterised  liy  their  issuing  from  eruptive  faults  or  In 
relation  with  metallic  todcs,  by  being  independent  of  tho 
seasons  and  mete«v1ogIcal  phenomena,  by  the  constancy 
of  their  composition  and  temperature  throughout  the  year, 
and  by  the  pretence  of  certain  elements  such  as  fluorine, 
boron,  arsenic,  Iodine,  &c.,  and  by  the  absence  of  ttie 
carbonates  of  the  alkaline  earths. — Gabriel  Kosniar* :  The 
conjugated  curves  in  the  most  general  relative  movement 
of  two  solid  bodies. — H.  C.  a«lnt>Ran* :  A  solution  of  a 
problem  of  vision  at  a  distance. — Percival  LowmU  :  New 
canuls  on  the  planet  Mars.  Two  large  canals  east  of 
Syrtis  Major  were  observed  at  the  Flagstaff  Observatory 
on  September  30,  and  reasons  are  given  for  supposing  that 
thc-e  canals  are  really  new  on  Mars.  They  have  the 
character  of  the  other  canals — a  uniform  line  of  geometrical 
appearance. — Charles  Nordmann  :  The  intrinsic  brightness 
of  the  sun.  The  effective  temperature  of  the  solar  photo- 
sphere is  estiniatid  at  6450°  C.  absolute.  The  intrinsic 
brightness  of  tlu-  sun  is  calculat'd  to  be  ; iQ.ooo  decimal 
cacull'-;  i>-r  '.qu.ir''  cr^ntitii'tre.  —  M.  Co(aia  '  Observations 
of  the  corn.  ;  I'tioii.  mad.  at  the  Obw  rvator\  of  Marseilles 
with  the  f  .icb.  ns  f  quatorial  of  a6-cm.  ajn'rlur'-.  Positions 
are  given  for  h'ebruarv  4,  s.  7,  8.  <».  ^"d  H- — W, 
8t«klofr  :  A  g'-neral  iheoreni  of  exist-'nce  <if  fimd.imental 
functions  corri'sponding  to  a  linear  differential  equation  of 
lhi.  s.-rond  ord.-i'.-  P.  Pomp^iu  T'l'  irifjularilles  of 
uniform  rmalvtii  al  function?.  Je-i  1  c*«a>y  :  Diflcrential 
•■qiiatidiis  th'-  t;i'n-rat  int>-f;r.ii  I  which  possesses  an 
rsscntlallv  mobib'  bri-ak  — (1.  Cotty  ;  The  transfo^m.^tion 
of  .\l:.'dian  fvinct'ons. — Marcol  Brillouin  :  ( "oin '-i  iiing  func- 
tions dct'-rmirr-d  by  tli«*lr  value  on  a  p.irt  of  tile  boiuidary 
.•jnd  that  of  ilu'ir  differential  roi  l1ici.-nt  noimal  to  thi-  re- 
m.iinder  of  (hi-  bound.iry. — A.  C  Vournaaos  :  Thr-  r-  adion 
of  nascent  hydrogen  in  the  dry  ■•rat.-..  T?v  Iv  atini;  s<Hlium 
formate,  with  or  without  the  a<ldi!ion  of  'iodium  hydro.xide, 
hydroqi-n  evolved.  If  pho-phoius.  sulphur,  or  arsenic 
i-i  add"d  tn  fhi«r  mlxturt-.  and  the  whob-  heated  to  about 
"  40. i''-'  ('.  Ill,-  corrr-.,pL>ndinf;  hvdrogcn  Compounds  of  these 
1  substan«*e«  are  obtained.  With  sulphur,  the  t>ure  dry 
j  .sulphuretted  hydrogen  prepared  in  this  way  is  suitable  for 
;  use  in  an.ilvsis. — H.  naubls^ny  :  The  separation  and  purifi- 
rafion  of  th.-  dithionates  producfd  in  the  decomposition  of 
silver  sulphite  or  its  doubl-^  '.alt'^.-'H.  QaudecHon  :  The 
bromine  derivatives  of  dinierruramnioniuni. — AuK«r  t 
The  alkaline  mnngaiii-niangana(es.  These  ronipounds 
An^  from  th<'  nriion  of  perm.inganates  upon  moitt  caustic 
soda,  slowlv  in  the  cold,  rapidiv  on  warming,  with  loss  of 
oxygen.    The  sodium  sale  h.-is  the  composition 

Mn,0,.sNa,0.8H,0. 
■ — Lta  VI (won  •  Textiles  and  insoluble  colouring  matters. 
— H.  Oepswpi :  The  inequality  of  the  properties  of  the  two- 
forms  (right  and  left)  of  potassium  sIlicotungBtate,  and,  iit- 
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■general,  of  crystals  possessing  rotatofjr  power.  The  salt 
isolated^ by  WyroubofT  was  dextforolatory  only.  The 
author  has  accidentally  obtained  a  tevorotaton  variety, 
and  has  been  able  to  show  that  flMW  two  femn  (Offer 
tfreatlv  in  stability,  the  laevo  variety  passing  over  completely 
yto  <w  dextro  form  on  re-crystallising  from  water.  The 
twomedM  differ-  ooniidtrably  in  their  solubility.— J. 
wwirt  TAe  action  of  die  alkaone  dibasic  phosphates  on 
:grrMiaaN.  A.  rephr  to  aome  remarks  of  M.  Aguihon. 

"'^^ «™  cfted  in  detail  showing  that  the  action 
M  tl»e  enzyme  is  much  aniated  by  the  presence  of  sodium 
^nmphate,  although  at  tl»e  commencement  the  phosphate 
W^wb  the  reaction.— .\f.  Blllon-Daa:M*rre  -.  The  sterilisa- 
*>Jj".  <rf  Hquids  by  radiations  of  very  sliort  wave-Ienfith. 
Tnoinvisible  region  of  the  spectrum,  with  wave-lengths 
Jwtweeh  "1030  and  iioo  Angstrom  units,  is  the  s»at  of 
radiations  possessing  a  chemical  action  about  tw  ntv-five 
times  greater  than  the  ultra-violet  rays  produced  by  mercury 
vapour  lamps.  The  appitmtus  described  utilises  these  ven,' 
radiations:  details  are  given  of  its  sterilising  activit}'. 
and  a  domestic  installation  is  figured  possessing  advantages 

economically  over  the  mercury  vnpour  Inmp  steriliser.  

Paul  HallM  :  The  prDt-n  tinn  encv  strn.  n*  uf  Vrosloma 
lumhr%co\dtum.—\{.  Vincent  ;  I  hr  artiv-  iniitr.inisation  of 
man  against  tjphoid  f.-vrr.  A  new  nntil;.  phDMl  vnccin.-.— 
F.  Karforn* :  The  prc-Hrrrvnian  movements  of  the 
Brrton  massif.— M.  d.-  Montossus  <Sa  Bailor*:  The  baro- 
;jraph  considered  as  a  remrffins^  srisinoscope.  Records  on 
barographs  have  frequently  fuund  to  show  disturb- 

ances corresponding  to  .-arthquakc  shocks.  From  the 
examination  of  four  s-^ars'  barograms  taken  at  Santiago, 
it  is  conclud.-d  that  the  l..iri)>:raph  cannot  be  regarded  as 
A  useful  s- icmo^rope.  F.  Dlei»«rt :  The  estimation  of 
fluorescent  substances  ip  the  control  of  the  sterilisation  of 
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T//£  SVKViV.U.   OF  MAN. 
SurrtTal  of  Mnii.    A  i/utiy  in  Unrecognised  Human 
Faculty.    By  Sir  Oliver  Lodge,  F.R.S.  Pp.  xi  ^  357. 
(London  :  Methucn  and  Co.,  1909.)  Price  7s.  bd.  net. 

THIS  is  a  book  that  will  attract  great  attention, 
nod  deservedly  W.  There  is  a  well-known  say- 
ing recommendiilg  men,  especially  judges,  to  give 
their  conclusions,  but  never  their  reasons.  Possibly 
this  is  wise  advice  !n  the  realm  of  law,  but  it  is  a 
hopele«$  attitude  of  mind  in  the  regions  of  philosophy, 
where  the  reasons  are  of  tiie  essence  of  the  trans- 
acticn,  and  the  conclusions  may  be  merely  the  incor- 
rect deduction  of  a  mind  as  imperfect  as  our  own. 
When,  therefore,  a  man  of  the  standing  of  Sir  Oliver 
Lcdi,-!-  consents,  if  w  tf  tiiay  use  liie  oxpression,  to  do 
his  thinking  aloud,  to  lay  himself  open  indifferently  to 
the  scoffs  of  the  convinced  unbefiever  and  the  wistful 

ci mtni-^LTation  of  ihc  unconvinced  wuu Id-be  believer; 
when  he  allows  us  to  see  the  process  by  which  he 
himself  has  become  persuaded  of  the  most  funda- 
mental doctrine  of  life,  the  whole  OOmmtmity  OWes 
him  a  very  great  debt  of  gratitude. 

To  most  people  the  question  of  the  survival  of 
hiunnn  personality  is  the  j^eatrst  problem  of  life;  a 
positive  answer  one  way  or  another  would  aflect  the 
aetioas  and  asfMratlons  of  mankind  more  than  any 
ti'her  pos?iblr  cnnsidfration  or  discovery.  It  is  be- 
cause oi  the  momentous  character  of  the  subject, 
because  of  the  effect  that  a  positive  assurance  would 
have  on  the  majority  of  mankind,  thnt  it  hns  never 
bten  possible  for  a  person  who  believed  himself  by 
any  means  to  have  obtauied  this  assurance  to  keep 

the  ?:,'roiind?  of  his  conviction  to  hinr^clf.  From  the 
point  of  vivw  ol  the  present  band  of  investigators,  of 
which  Sir  Oliver  Lodge  is  a  distinguished  member, 
having  regard  to  the  intensely  intim.ife  n.Ttiire  of 
their  experiences,  one  may  well  doubt  how  far  it  has 
been  expedient  to  take  the  ^'ciural  public,  as  yet, 
into  the  confidence  of  the  small  group  of  fellow- 
workers.  Science  has  this  great  advantage  over  other 
kindred  branches  of  intellectual  activi^,  such  as  litera- 
ture aod  art; — the  general  public  does  not  profess  to 
understand  its  workings;  nay,  a  large  section  of  the 
public  prides  itself  on  its  inability  to  understand  the 
methods  of  science.  By  this  means,  men  of  science 
often  escape  the  premature  notoriety  which  is  destruc- 
tive alike  to  patient  investigation  and  to  the  inspiration 
A  wayward  genius.  Especially  in  the  case  of  the 
experiments  with  which  Sir  Oliver  Lodge  deals  hi  the 
fast  chapters  of  his  book,  we  may  wonder  how  far  it 
has  been  entirely  discreet  at  present  to  open  the  dis- 
Cussion  to  the  general  public. 

But  the  very  inat^'nitude  of  ihe  issues  at  stake  makes 
it  difficult  for  any  earnest  mind  to  keep  the  results, 
tentative  as  they  appear,  the  property  of  a  small  circle. 
Ir  is  ncit  erisy  to  imagine  circumstances  which  would 
justify  the  creation,  even  for  a  short  period,  of  a 
*' comer  in  truth.  It  is  therefore  in  accordance  with 
!he  best  traditions  of  English  science  that  the  results 
of  these  investigations,  as  soon  as  they  seem  to  be  of 
vahie  to  tfie  outude  world,  should  be  at  its  disposal. 
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The  book  before  us  does  not  profess  to  give  an 
accoimt,  or  even  a  snmman,',  nf  alt  the  work  which 
has  now  lieen  accomplished  on  the  subjecii>  of  tele- 
pathy, elairvoyanoe,  hypnotism,  &c.  As  we  have 
aln  ady  s.iid,  it  contnins  the  «ton,'  of  the  way  in  which, 
ilKciugiiout  the  last  quarter  of  a  century.  Sir  Oliver 
Lodge  has  been  led  to  believe,  as  the  result  of  care- 
fully planned  experiments,  if  not  that  evidence  of  the 
survival  of  man — or,  more  correctly,  of  certain  men — 
has  already  been  collected,  at  any  rate  that  there  is 
no  reason  why  it  should  not  be  collected.  We  do  not 
think  that  anyone  unfamiliar  with  the  recent  pubHca- 
tions  of  the  Society  for  Psychical  Research  will  feel 
that  he  has  proved  his  point.  The  nature  of  the  evi- 
dence prevents  any  single  or  any  several  incidents  in 
themselves  from  carrying  conviction,  and  will  always 
prevent  it.  It  is  the  cumulative  effect,  added  to  a 
personal  realisation  of  the  nature  of  the  evidence,  that 
must  be  relied  on.  But  evi  ii  tlie  proi  i  edini^s  of  the 
Society  for  Psychical  R»earch  are  published  in  an 
abbreviated  form,  and  Sir  Oliver  only  gives  a  few 
quotations  and  references  to  this  mass  of  already 
selected  facts. 

At  present  the  chief  interest  of  the  subject  centres 
round  (In-  llirfirv  of  ero5S  corresp-jiuirnces.  emanating 
chiefly  from  the  so-called  controls  that  are  manifested 
in  certain  well-known  and  much  discussed  automatic 
scripts.  :iiid  claim  to  represent  the  surviving  person- 
alities of  .Myers,  iiodgson,  and  others.  Here  again 
the  general  reader  cannot  posnbly  realise  how  much 
is  conveyed  bv  the  revelntion  of  personnlity,  in  char- 
acteristic phraseology,  in  appropriate  knowledge,  in 
intellectual  equipment.  A  voice  in  the  dark  may  bring 
nb<nhite  n^-s-tir.Tnc'i^  tn  nnyonc  familiar  with  that  vr>!i-f 
ot  the  corporal  presence  ol  a  certain  being,  while  it  i-* 
meaningless  or  passes  unheard  to  a  person  who  is 
unfamiliar  wirh  it.  .Similarly,  indications  of  known 
ptrwjnalilies.  examples  of  typical  intellectual  .ictivilies 
continuing  after  earthly  existence  has  ceased,  may 
accumulate  to  such  intensity  that  no  hypothesis  is  9«i 
simple  or  so  effective  as  that  which  involves  the 
acceptance  of  the  belief  in  their  manifest  survival; 
and  after  all.  it  is  the  essential  nature  of  a  satisfactory 
hypothesis,  which  in  due  course  may  develop  into  one 
of  the  so-called  laws  of  nature,  that  it  should  offer  the 
simplest  and  most  effective  explanation  of  certain 
ascertained  facts.  We  do  not  imagine  that  the  pre- 
sent book  will  suffice  to  convince  anyone  who  is  with- 
out other  assurance ;  but  we  can  well  understand  that 
those  who  have  had  the  experience  of  Sir  Oliver 
Lodge  should  feel  that  the  hypothesis  of  the  survival 
of  man  cannot  long  remain  in  the  outer  court  of  the 
enshrined  truths  of  natural  philosophy. 

AN  AMERICAN  HIGH-SCHOOL  BOOK  ON 
ACRtCULTVRB. 

Elements  of  Agriculture.  By  Prof.  C.  F.  Warren. 
Pp.  \xiv-1-434,  (New  York:  The  Macmillan  Co., 
t<j09.)   Price  s«.  net. 

""TTlIi  puri'  s,    of  the  present  book,"  says  Dr. 

1.  Bailey  in  an  introductory  note.  •"  is  to  make  the 
teaching  of  agriculture  in  the  existing  high  schools 
comparable  in  extent  and  thoroughnt  ss  with  the  teach* 
ing  of  physics,  mathematics,  histi>i  v  and  literature.'* 
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"The  interest  in  the  teaching  of  agriculture,"  con- 
tinues the  author,  "is  but  a  ftart  of  a  much  lai^er 
question — the  movement  for  teaching  by  means  of 

things  thnt  hnve  come  witliin  tln'  student's  experience. 
'J  he  underlvlntj  n-ason  why  such  tcachiiiLT  is  desirable 
i'^  brcaiisi-  it  lirin^'s  the  schools  in  touch  with  the 
home  life— the  daily  life  of  the  community.  A  large 
part  of  our  teachingr  tu»  had  no  rehition  whatever  to 
our  daily  life." 

Thus  the  author  justifies  the  introduction 
of  agriculture  into  a  hi>;h  school.  The  sub- 
ject is  undeniably  interestini^  to  t  Idcr  scholars  whether 
they  propose  fj'^incr  in  fnr  I  inning  or  not,  but  the 
author  goes  funlu  r,  ar^d  maintains  that  it  is  of  real 
educational  value  and  cqn  be  presented  in  such  a  way 
as  to  train  the  student  to  think.  Few  people  would 
dispute  tliese  views,  but  we  have  had  to  wait  utuii 
now  for  a  little  handbook  in  which  they  are  logically 
carried  out. 

The  book  is  not,  of  course,  intended  for  elementary 
schools.  The  author  presupposes  some  knowledge  of 
chemistry  and  botany,  and  makes  no  attempt  to  gloss 
over  difficulties.  It  is  doubtful  whether  a  scholar 
could  study  the  subject  profitably  until  he  is  some 
sixteen  years  of  age.  llie  author  begins  with  the 
principles  underlying  the  improvements-  of  plants  and 
animab  by  crossing  and  by  selection.  Mendel's  law 
and  it*  appBcations  are  dealt  with  at  length,  and 
mutation  forms  .ire  '.\Uo  discussed.  In  illustration 
of  the  improvement  effected  it  is  shown  that  tlie  per- 
centage of  sugar  in  the  sugar  beet  has  increased  from 

8  to  iS  per  cent,  nr  rtinrr,  whilst  mai/r,  rnttnn  and 
other  crups  have  uiidergun^  no  less  change.  1  he 
propagation  of  plants  forms  the  subject  of  the  ne.\t 
chapter.  Root  slocks,  tubers,  cuttings,  grafting, 
budding,  are  described  in  some  well-illustralcd  pages, 
and  then  we  pass  to  the  consideration  of  !>eeds  and 
germination  tests.  The  student  is  thus  led  to  the 
study  of  the  food  required  by  the  young  plant;  he 
finds  that  at  first  it  comes  from  the  seed,  afterwards 
from  the  air  and  the  soil.  A  brief  sketch  is  given  of 
the  processes  going  on  within  the  plant,  the  tnanufac- 
turc  of  plant  food,  and  so  on.  The  soil  is  next  con- 
sidered i  it  is  shown  to  consist  of  small  rock  particles, 
soil  water,  soil  air,  decaying  organic  matter,  and 
living  organism-,  all  of  which  are  deaU  with  in  some 
detail.  As  usual  in  .\merican  books  great  stress  is 
laid  on  the  importance  of  soil  water.  The  reason  is 
very  obvious;  two-fifths  of  the  United  States  i-  too 
dry  to  raise  good  crops  without  irrigation,  and  the 
Government  is  building  large  reservoirs  for  storing 
irrij^Tition  water.  Further,  dry  fnrminL:  is  iiractised 
thtrc  to  a  greater  extent  than  anywhere  else  as  yet. 
On  the  other  hand,  on  the  Atlantic  coast  the  water 
«;ui)ply  is  sometime'?  too  great  and  a  good  deal  of  the 

land  itquircb  dr.iiniitg. 

The  author  discusses  at  some  length  the  methods 
for  maintaining  the  fertility  of  the  land.  Soil^  have 
become  productive  by  lying  for  ages  in  jir.urie  or 
forest  condition  whilst  organic  matter  has  gradually 
accumulated  until  some  sort  of  equilibrium  is  attained. 
With  the  advent  of  man  the  equilibrium  is  upset,  the 
prairie  is  broken  up,  grain  is  grown  for  many  years, 
and  the  wastage,  which  in  any  case  would 
bo  conrideraUe,  is  increased  by  the  common 
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habit  of  burning  the  straw  of  the  crops. 
Only  in  old.  lonL,'-settled  countries  is  the  full 
value  of  farmyard  manure  appreciated.  "  Very- 
few  farmers  in  any  part  of  America."  says  the  author. 

have  vet  learned  to  handle  m.inure  without  losing 
one-hall  of  its  value."  .Among  the  causes  of  decreased 
productivity,  erosion  by  wind  or  water  is  considerc-d 
the  wor-it.  but  it  m.iy  be  prevented  by  keeping  the 
soil  in  crop  as  much  as  possible.  Exhaustion  of  the 
humus  supply  is.  however,  regarded  as  the  funda- 
mental cause  for  the  decrease  in  crop  yields.  Methods 
of  restoring  the  fertility  of  the  ,s<m1  by  means  of 
manures,  green  crops,  and  animal  excretions  are 
described.  Then  follow  some  interesting  chapters  on 
the  various  crops — maize,  cotton,  wheat,  timber  and 
so  on — their  economic  importance,  their  methods  of 
cultivation,  and  the  pests  to  «^ich  they  are  liable. 
Finally,  there  Is  a  discusrion  on  tin  feeding  of 
animals. 

The  treatment  quite  justifies  the  author's  claim  tliat 
agriculture  is  a  suitable  subject  for  training  the  mind. 

I'he  biHilc  is  conceived  in  a  scientific  sfjirli,  and 
executed  with  great  skill.  It  is  just  the  book  tor  tiie 
\'oung  agricultural  student,  or.  indeed,  for  any  ;-oung 
student.  All  the  ilhisiration'?  are.  naturally,  .\merican, 
but  the  teacher  on  this  side  will  find  it  very  useful  in 
making  up  bis  eourse,  although  he  wiU  probably  wish 
ihat  an  equ.illv  ^ood  book  written  from  an  English 
standpoint  was  available. 


El.KCTROMC   TUrc-'Y    OF  MATTER. 
Eadu>ai\i\'ila.     A.    Baii«'lli,   A.   Occhialint,  S. 

Chella.    Pp.  x.\xii  +  xii  +  438.    Atti  dclla  jondaaoM 

scienliftca   Cagnola  dalia  sua  isUtusiotie  m  Poi. 

\'ol.  xxii.  fMil.ino,  ino<}.) 
''I ■'WO  of  tile  niuit  noticeable  fi  aiun  ,  of  Continental 
i  i  publications  of  a  scientific  character  are,  fifSt. 
the  number  written  in  a  semi-scientific  manner  for 
l>opular  consumption,  and,  secondly,  the  variety 
dealing  ^th  special  branches  of  chemistry  or  physics 
in  a  manner  capable  of  being  readily  follo^'cd  by 
•  men  of  science  interested  chiefly  in  other  branches  of 
ilicse  subjects.  The  present  volume  is  an  excellent 
e.'-.ample  of  the  second  class.  The  first  part  consists 
of  reports  on  essays  concerned  with  <Hirerent  subjects, 
and  is  followed  by  the  work  of  Prof.  Hattelli  and  his 
coadjutors,  to  whom  a  prize  of  3500  lire  and  a  medal 
were  awarded  for  their  memoir  on  "The  Dlscovwy  of 
Radio-activity  and  its  Influence  ON  Physical  and 
Chemical  Theory." 

In  this  book  of  438  pages  the  chief  facts  of  radio* 
activity  are  set  forth  in  a  most  interesting  and  lucid 
style,  and  their  bearing  on  chemical  affinity,  the 
electronic  theory  of  matter,  and  the  periodic  law  is 
discussed  in  a  manner  equally  able.  The  standard 
books  on  conduction  in  gases  and  radio-activity  usually 
contain  too  much  detail,  except  for  experts  in  these 
branches  of  physics ;  the  present  authors  do  not  pro- 
fess to  give  a  full  account  of  the  facts,  but  only  ot 
those  that  are  necessary  to  show  the  development  of 
recent  theory,  flie  u  pr.iise  is  due,  not  only  for  the 
clearness  with  which  lliese  facts  are  dealt,  but  also 
for  the  skilful  choice  of  material  from  a  large  mass 
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111  detn!l.  No  book  of  a  similnr  «;cnpf>  t<;  published 
ill  English,  and  it  may  be  roconinKMided  wiihout  hi  .-i- 
talion  to  students  desiring  a  succinct  statement  of 
f.icts  nnd  their  b<-aring  on  modern  thcorio^  of  ninttf  r. 
Having  >aid  so  much,  we  may  perliaps  be  perniiittd 
10  point  out  various  small  blemishes. 

Chapter  i.  gives  an  account,  in  forty  pa(;es.  of  the 
chief  resultfs  obtained  by  the  study  of  gaseous  ctm- 
dtiCtion.  The  usual  revolving'  paddle-wheel  is  given 
as  an  instance  of  the  mechanical  effects  produced  by 
kathode  rays,  but  it  has  been  shown  by  Staric  that 
(his  is  due  to  the  ln  .uliig  and  not  to  the  momentum 
ni  the  rays.  The  properties  of  positive  rays  are  given 
in  one  short  parair>^ph;  as  they  are  of  outstandinf; 
interest  at  the  pro^.t-nt  tlitic,  it  might  have  bi .  n 
expected  that  something  more  recent  than  \V.  Wien's 
original  experiments  would  be  mentioned. 

On  p.  dr  the  cxtir.ijiiiNhin^'-  action  of  rndium  on  a 
long  spark  is  ascribed  to  the  conductivity  produced, 
but,  as  Peck  and  the  present  writer  haw  shown,  a 
far  greater  conductivity  may  be  produced  by  Rontgen 
r.iys  without  producing  extinction. 

Chapter  iii.  should  be  especially  useful  to  chemists, 
dealing  as  it  does  with  the  instruments  used  and  th< 
methods    of    standardising    them;    Wilson's  tilted 
titctroscope  might  have  been  included. 

On  p.  127  a  method  is  given  of  demonstrating  the 
positive  charge  carried  by  «  rays ;  actually  the  indica- 
tions of  the  electroscope  would  be  the  >.iiiir  if  the 
rays  were  uncharged;  all  the  experiment  shows  is 
that  the  9  rays  are  charged  negatively.  The  proper 
c*  inon-trjition  is  given  later. 

Ilie  deduction  of  the  transformation  constants  from 
the  decay  curves  is  exceptionally  well  done,  as  is  also 
\\y  questidti  uf  eleotrumai^iiriu-  ni.i^-.  lii  connection 
with  the  latter.  Sir  J.  J.  Thomson  lias  given  reasons 
for  thinking  that  the  number  of  electrons  in  an  atom 
i>  sirnll :  thr-,e  re.isnn^  should  have  been  mentioned 
in  the  discussion  of  atomic  architecture. 

Chapter  xi.  gives  an  account  of  conduction  In  metals 

:iiCording  to  the  elertronic  thrnrv.  A  difficulty,  not 
inentione<l  here,  is  the  fact  liiai  on  this  theory,  accord- 
ing to  Thomson,  the  energy  required  to  raise,  say,  a 
ijr.im  of  silver  one  degree  is  about  ten  times  that 
^hown  by  experiment. 

Finally,  in  a  bool(  of  such  a  scope  we  should  expect 
to  find  some  reference  to  the  work  of  Cam|)bell  and 
ethers  on  the  radio-activity  of  the  commoner  elements. 

R.  S.  W. 


POi'ULAR  ASTROSTfM  Y. 

(1)  Astronomical  Curiosities,    Facts    atid  Fallacies. 
By  J.  Etlard  Gore.   Pp.  x+370.   (London  :  Chatto 

an'l  Windus,  1909.) 
(j)  Curiosities  of  the  Sky.    A  Popular  Presentation  of 
the  Great  Riddlet  and  Mysteries  of  Astrtmttnry.  By 
Garrett  P.  Serviss.    Pp.  xvi  fj6S.    (\.  \\  Vnrk  and 
London  :  Harper  and  Brothers,  1904^.;   Price  Gs.  net. 

IT  is  admittedly  unwise  to  judge  a  book  by  its 
cover.       It  would  seem  to  be  quite  unsafe  to 
judge  it  by  its  title.   Two  boolcs,  by  a  quaint  coinci- 
dence   very  alike  in  their  titles,  demand  notice 
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together.  Notwithstanding  their  initial  similnrity, 
they  each  appeal  lo  a  distinctly  different  class  of 
readers. 

(1)  To  anyone  with  an  already  developed  interest  in 
HLral  astronomy  the  collection  of  "curious  facts, 

fallacies  and  paradoxes"  contained  in  Mr.  Gore's 
book  will  doubtless  prove  interesting  and  suggestive. 
It  does  not  pretend  to  tell  a  connect<^d  story.  It  cer- 
tainly does  not.  Neither  does  it  present  a  fairly  com- 
plete picture  of  the  a»tronomy  of  to^lay.  Elements 
of  the  subject  are  not  dealt  with,  and  facts  loom 
larger  than  theories.  It  is  essentially  a  book  of 
"  extras." 

The  Information  given,  which  the  author  believes 

uin  lui;  be  found  in  pnjujl.ar  works  dn  astronnm y,  ha> 
apparently  been  gleaned  mostly,  though  of  course  not 
exclusively,  from  English  and  American  publications 
of  recent  years.  Each  fact  i";  pre'irnted  in  all  its 
individuality  with  a  local  habitation  and  a  name. 
It  is  in  effect  an  excellent  astronomical  scrap4iook, 

nvitli  thp  ^crnps  nrrnnc^ed  into  rhnjjtfr-^  and  with  refet- 
etices  scrupuitjusly  and  copiously  given. 
The  sun  and  the  planets  are  each  dealt  with  in 

sequence.  1  he  first  nine  pafre*  contain  statements 
about  the  sun's  '  stellar  magnitude,"  li;in[)erature, 
possible  length  of  life  and  SOUrce  of  heat.  Remarks 
as  to  the  discovery  of  argon  and  neon  in  the  sun's 
chromosphere  (which  is  probably  an  erroneous  Identi- 
fication), about  various  obscrx'ations  of  D,  and  con- 
cerning  the  discovery  of  sun<«pots,  all  find  a  place  in 
this  first  chapter.  From  this  some  rough  idea  of 
the  character  of  the  work  may  be  gathered.  Con- 
sidering the  great  and  growing  importance  of  solar 
physics,  this  chapter  might  have  been  enlarged  with 
profit.  To  allot  no  nion-  sp.iei-  u>  the  sun  than  to 
each  of  the  planets  in  turn  is  surely  an  unbalanced 
treatment.  The  succeeding  chapters  devoted  to 
comets,  to  double,  binary  and  variable  stars,  and  to 
nebulie,  will  be  found  closely  packed  with  information. 
Following  these  comes  a  rather  large  section  of  73 
pages  concerned  with  mythological  and  modern  de- 
tails about  the  constellations  and  their  included  stars. 
The  temperament  that  found  a  dictkmary  the  most 
readable  of  books  would  have  gloried  in  these 
chapters.  That  the  general  reader  will  struggle 
through  diem  it  is  difficult  to  believe. 

It  is  not  to  he  supposed  because  the  work  suffers 
from  its  limitations  that  it  is  not  valuable.  As  a  well- 
written  compendium  of  facts  it  satisfies  a  distinct 
v.ant.  Where  such  want  exists  it  can  be  recom- 
inetided.  The  book  is  well  printed  and  bound.  It  is 
fully  indexed,  and  is  light  and  pleasant  to  handle. 

(2)  "  Curiosities  of  the  Sky "  is  a  book  of  quite 
another  type.  Here  the  selecting  hand  of  the  vtist 
has  been  at  work,  "  Facts  "  are  included  only  when 
they  help  the  presentation  of  the  subject.  The  series 
of  chapter-essays  into  which  the  publication  is  divided 
are  excellently  written  and  generally  well  inforine<I. 
;\stronomical  "coal  sacks,*'  under  the  title  of  "The 
Windows  of  Absolute  Night,"  star  clusters,  star 
streams  anil  sti  Il.ir  migrations  form  the  subject-matter 
of  the  first  fifty  pages.  An  interesting  chapter  on 
the  passing  of  the  constellations  follows.   Here  the 
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author,  by  effective  description  and  dinpirnms,  shows 
the  asterisms  the  Great  Bear  and  the  Hyades  to  be 
but  transient  phenomena,  and  the  exquisite  Corona 
Bonalis  but  n  passing  shuw.  New  <^tar«!,  nebulae, 
and  the  sun  itself  next  prmide  material  for  the 
author's  pen.  It  will  be  noticed  tliat  tlie  chapters 
follow,  in  some  sort,  an  evolutionary  sequence.  In 
spite  of  the  temptations  of  the  subject,  extravagant 
and  loose  statements  are  rare,  though  a  few  have 
been  met  in  reading.  To  state  that  "except  for  the 
interference  of  the  moon,  we  should  probably  never 
have  known  that  there  is  any  more  of  the  sun  than  our 
eyes  ordinarily  see  "  is  forgetting  that  the  spectroscope 
was  at  least  a  possibility  whether  eclipses  had  occarred 
or  not.  Similarly  fkir^^Ttful  i-^  the  rrmark  that  "no 
instrument  now  in  the  possesion  of  astronomers  could 
assure  us    that  tliere  are  planets  revolvinir  round  other 

stars  than  the  sun.  The  slntrmrnt  rr'.pcrtin^''  Mr  rcury 
that  its  "average  temperature  is  mure  than  six  and  a 
half  times  that  prevailing  on  the  earth  "  is  quite  in- 
excusable. Some  attempt  at  prrri-;irin  in  n  mntter 
quite  capable  ui  being  stated  clearly  is  surely  worih 
while. 

In  spite  of  such  1:i!t  iiii>.lu  s  the  botk,  n<;  n  popular 
exposition  of  certain  phases  of  inydtrn  j'slronomy, 
ranks  high.  Hypotheses  respecting  the  zodiacal 
light  mystery  are  clearly  set  forth,  while  auroras, 
comets,  and  meteorites  are  suggestively  treated. 
Chapters  dealing  with  the  moon.  Mars,  and  the  riddle 
of  the  asteroids  bring  an  interesting  work  to  a  con- 
cludon.  Some  thirty  full-page  half-tcme  reproduc* 
tions  of  photographs  are  inserted,  most  of  them  being 
well  chosen  and  excellently  reproduced. 

The  printing  and  binding  are  satisfactory,  but  the 
inset  illustrations  are  not  secitfdy  fastened  and  arc 
liable  to  come  out.  T.  F.  C. 


WONDER  BOOKS  OF  SCIENCE. 
(t)  The  Wonder  Book  of  iiagnetism.    By        £.  J. 

Houston.   Pp.  x-i-325. 
(a)  The  Wonder  Book  of  Ught.   By  Dr.  E.  J.  Hous- 

ton.  Pp.  xii4^349.  (London:  \V.  and  R.  Chani« 
bers,  Ltd.,  1909.)   Price  j*.  6d.  caclj. 

DR.  HOUSTON  has  attempted,  in  these  two 
volumes,  to  deal  with  the  two  spi  iifu  d  sections 
of  physics  in  such  a  way  as  to  render  them  interest- 
ing to  young  peopie.  In  order  to  attain  this  end  he 
has  had  recourse  to  the  somewhat  novel  methc>d  of 
frequently  using  fairy  stories  as  illustrations.  Dr. 
Houston  has  had  considerable  experience  in  teaching 
the  young,  and,  therefore,  probably  knows  far  bouer 
than  the  writer  the  kind  of  treatment  of  the  subjects 
most  likely  to  appeal  to  them.  But  the  general  im- 
pre«;sion  dbtnincd  by  nn  ndiilt  render  is  tliat  ihc  ilhi=:- 
trations  are,  lo  ^.^)  ihc  least,  far-ttichtd.  and  ilut  it 
is  ^u^pri^.ing  if  children,  while  sufficiently  young  to 
take  delight  in  the  fairy  stories,  can  also  appreciate 
the  serious  parts  of  the  books.  Wo  hardly  expect 
to  find  in  the  same  volume  the  story  of  "The  Blowing 
Servant  of  Fortunio"  and  the  description  of  Zeeman 
effect  as  "the  duplication  or  triplication  of  spectrum 
lines  when  the  glo\\ing  vapour  is  subjected  to  a 
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powerful  magnettc  field."  Nor  is  it  usunl  to  ns?ocinte' 
"The  Magic  Wand  of  Prince  Percinet "  with  a  treat- 
ment of  the  colours  of  thin  films  and  the  colour  of 
skylight. 

The  parts  of  the  books  which  actually  deal  with 
physics  are  excellent.  The  langfuage  is  generally 
simple,  and  the  discus»on  is  much  more  dear  and 
exact  than  is  usually  the  case  in  elementary  treatises. 
Stripped  of  the  fairy  stories,  both  volumes  could  be 
rend  with  much  profit  by  grown  persons  desirous  of 
enlightenment  on  magnetism  and  light.  The  prolw 
abilitv  is.  however,  that  such  seekers  uould  be  w.nrned 
ofl  by  the  juvenile  complexion  of  the  work,  and  thus 
miss  the  abundance  of  useful  information  contained 
therein.  One  further  criticism  is  that  some  of  the 
diagrams,  of  which  each  volume  contains  a  consider- 
able number,  are  badly  reproduced.  This,  liowever» 
is  v.ot  sur[)ristng  when  the  low  firice  of  the  books  is 
taken  into  account. 

With  regard  to  the  contents  of  the  separate  volumes. 

that  on  matrnctiim  ronmins,  be=;idp!;  the  usual  descrip- 
tion of  the  properties  oi  magnets,  an  inti  resting 
chapter  on  the  history  of  the  discovery  of  m.iKneiism. 
.md  another  on  the  possible  rnu<;rs  of  terrestrial  mag- 
netisrn.  The  auroral  light  and  its  bearing  on  the 
latter  is  also  fully  described.  The  reciprocal  relations 
between  magnetism  and  electricity  are  clearly  stated, 
and  a  chapli-r  is  devoted  to  the  electromagnetic  theory 
of  light.  As  examples  of  the  less  serious  side  of  the 
volume  may  bo  mentioned  the  chapters  entitled  "  Have 
Magnets  Healing  Powers?"  and  "Magnetism  and 
M.agic." 

Among  the  special  subjects  treated  in  the  volume 
on  light,  attention  may  be  dlrwrted  'to  the  eliapter 
entitled  "The  Light  Mill,"  in  wfiieh  CriH.ktv's  radio- 
meter is  described,  and  to  those  on  optical  illusions 
and  the  effects  of  persistence  of  vision.  Others  are 
phosphorescence  and  fluorescence,  X-rny^  and  radii*- 
activity,  photography,  soap-bubble  colours,  opal- 
escence and  polarised  light.  These  are  all  dealt  with 
quite  brie  fly.  but,  nevertheless,  In  a  lucid  and  interest- 
ing manner. 

In  conclusion,  one  may  congratulate  the  juvenile 

readfr";  tipon  having  these  two  books  so  care- 
fully written  on  their  behalf,  and  expre».s  the  hope 
that  some  time  the  author  may  sec  his  way  to  pub- 
lish the  vniiimes  in  a  slightly  revised  form  suitable 

for  older  children. 


OUR  BOOK  SHELF. 

The  Periodic  Ijtw.   By  .\.  E.  Garrett.  Inlernalionat 
Scientific  Series.    Pp.  (London:  Kegan 

Paul  and  Co.,  1909.)  Price  55. 

Tins  tmnlc  ni,i\  Lie  viewed  in  two  aspects^ — -as  .a  brMh 
ul  iniornialion  and  as  a  narrative.  .As  a  body  v>i 
information  it  is  very  comprehensive.  In  no  other 
work  dealing  with  the  periodic  law,  so  far  as  the 
present  writer  knows,  has  the  statistical  information 
been  set  forth  so  fully  and  discussed  in  suds  detail. 
The  author  deserves  all  the  credit  due  to  a  laborious 
ci^nipiler,  and  it  may  seem  uni^rateful  to  make  any 
qualification  in  acknow  iedging  such  services. 
Little  seems  to  have  been  omitted  in  the  way  ol 
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faets.     The  more  recent  work  on  tellurium  is  not 

sdequately  deatt  with,  nor  Is  there  a  reference  to  the 

calculations  of  Sirutt  in  reference  to  Provit's  hypo- 
thesis, but  there  is  little  ixtasKjn  for  complaint  on  this 
head  and  much  to  acknowUtijfc.  There  is  a  pood 
deal  of  historical  detail  as  well,  nnd  on  alt  these 
grounds  Mr.  Garrelt's  book  will  no  doubt  find  its 
vsf  to  chemical  libraries  and  be  valued  as  a  book  of 
fefcKoce« 

When,  however,  wc  come  to  view  the  hotM.  as  a 
narrative,  it  suffers  from  its  wealth  of  detail,  and  docs 
not  seem  to  be  in  line  with  the  well-known  series  to 
which  it  bcionfjs.  This  is  perhaps  a  matter  which 
concerns  the  editor  more  than  the  reviewer;  but  the 
periodic  law  can  furnish  a  capital  narrative  of  a  tvpe 
which  made  the  International  Scientific  Series  famous 
a  geneiation  ago,  a  type  which  is  poMrved  in  the 
recent  welcome  additions.  From  this  point  of  view 
Mr.  Garrett's  bonk  is  not  onlv  impaired  by  its  nbund- 
ance  of  statistics,  Imt  by  carelessness  of  style.  1  he 
Engflish  is  very  far  from  smooth,  atid  sucli  sentences 
as  "  Many  things,  no  doubt,  in  some  measure  helped 
to  bring:  about  the  state  of  affairs  which  proved  to  be 
^  natural  forerunners  of  such  a  climax"  are  very 
ttooomfortable  to  an  armchair  reader.  A.  S. 

LeHfaden  der  Pfittnsenkunde  fur  hohert  Lehran$tahen. 

By  Dr.  K.  Smallan,  Pp.  326.  In  five  parts. 
(Leipzig:  G.  Freytag;  Vienna:  F,  Tempsky,  iqcx)) 
Price,  part  i.,  i  inark ;  pjirt  ii.,  i.:?;  niarks ;  part 
ill.,  1.30  marks;  part  iv.,  a.35  marks;  part  v.,  2 
mafks. 

Is-  these  days,  when  many  authors  attempt  to  com- 
press as  much  information  as  possible  into  their  text- 
books, it  is  unusual  to  find  an  introduction  to  morpho- 
lofjical  and  systematic  b<jt any  spread  over  five  annual 
courses.  It  should,  however,  be  noted  that  each 
course  h  n  «hort  one,  sufficient  for  one  term's  work, 
or  possibly  for  two. 

The  first  volume  contains  a  series  of  descriptions 
of  indhridunl  plants,  arranged,  according;  to  their 
flowering  periods,  from  March  to  JuK,  .tnd,  so 
fa."  as  possible,  in  a  sequence  of  complexity.  A 
further  series  is  given  in  the  secrind  course,  as  well 
a?  a  few  comparative  summaries  of  related  plants  by 
which  family  limitations  are  introduced.  The  third 
and  fourth  parts  are  similar,  except  that  the  family 
synofne*  are  more  numerous,  and  eventually  plant- 
»»<iociations  are  explained.  In  tiie  fifth  volume 
the  author  describes  types  of  the  Coniferjc, 
pteridophytes,  and  lower  crvptogams,  including 
the  bacteria  and  m\xomyct;lts ;  he  also  pre- 
sents an  account  of  the  more  common  plants  of 
economic  value,  and  a  brief  epitome  of  plant 
geography.  In  addition,  summaries  are  provided  at 
the  end  of  each  volume,  partly  to  recapitulate  main 
facts,  and  partly  for  drawinfiii:  comparisons.  In  this 
way  the  Linnean  sj'stem  is  expound*  d  in  the'  third  nnd 
fourth  volumes.  Numerous  artistic  coloured  plates 
add  considerably  to  the  value  of  the  book,  e>.[>eciall\' 
where  thcv  depict  the  plants  tn  natural  habitats  and 
associations. 

The  production  of  the  book,  the  subjectomatter,  and 
tfie  Mrrangvment  all  merit  strong  commendation.  The 

fundamental  training  in  morpholog\'  by  means  of 
practical  ob5er\'ation  leads  naturally  to  classificntion 
and  ecolot'^v  of  plants.  Hut  two  general  objections 
suggest  themselves ;  first,  that  there  is  need  for 
more  physiology,  and,  secondly,  that  in  five  annual 
courses  a  schoolboy  could  be  taught  considerably  more 
botanv  than  is  contained  in  these  volume's;  as 
regards  the  latter,  there  is  no  reason  why  after  the 
fint  summer  sesdon  tiie  remaining  parts  should  not 
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be  taken  more  expeditiously.  It  may  also  be  sugw 
jested  that  s  good  account   of  plant  distribution 

mstead  of  so  nuny  cryptogamic  types  would  have 

been  much  more  suitable  for  the  last  volume. 

Die  Bicncn  Afrikas  vach  dt:tn  StanJc  unserer  hcutigcn 
Kcnntnii.ic.  By  Dr.  H.  Friesc.  Edited  by  Dr. 
Leonhard  Schulze.)  Pp.  Sj-475,  and  plates.  (Jena  : 
Gustav  Fischer,  1909.)  Price  36  marks. 

This  important  work  is  primarily  based  on  the  collec- 
tion:, made  by  Dr.  Schulze,  who  obtained  forty-two 
species  in  Western  South  Africa  as  against  forty- 
seven  recorded  by  Bingham  for  the  Transvaal  and 
X;ital.  Bui  Dr.  Fricse  has  taken  the  opportunity  to 
include  the  Ethiopian  region  south  of  Senegal  and 
Abyssinia.  Abyssmia  Is  only  included  In  respect  of 
Xylocopa.  and  Madagascar  is  excluded,  as  it  has  a 
separate  fauna  .-ilre.idy  discussed  by  Saussure  in 
Grandidier's  work. 

A  prominent  feature  of  Prof.  Friese's  work  is  the 
series  of  maps  of  Africa  showing  the  distribution  of 
various  species  of  bees  throughout  Africa ;  while  other 
maps  show  the  distribution  of  various  important 
genera  of  .\frican  bees  throughout  the  world.  This  is 
followed  by  a  short  bibliography,  and  even  on  the  same 
page  the  technical  portion  of  the  work  is  commenced 
bv  a  list  of  the  thirteen  African  species  of  Prosupis. 
This  is  followed  by  a  table  ijf  five  South  African  s()ecies 
alter  .\lfken  and  descriptions  of  the-  whole  thirteen 
<necips,  in  the  original  language  (Latin,  German,  or 
English)  in  which  they  were  ^blished.  The  remain« 
ing  genera  and  spedes  are  similarly  treated,  a  list  of  all 
the  species  hring  first  given,  and  sometimes  (but  not 
alwavs)  a  more  or  less  complete  table  of  the  species, 
before  they  are  described.  On  p.  124  an  elaborate 
tigure  is  given  of  the  mouth-organs  of  Poly^lossa 
capensis,  n.sp.  The  book  concludes  with  a  list  of 
thirtv-five  genera  and  783  species  of  African  bees  (in« 
eluding  the  subspecies  of  Apis  meUifiea),  many  of 
which  are  described  as  new  in  the  present  volume,  and 
an  alphabetical  index.  The  two  coloured  nlates  of 
faaea,  sc,,  are  excellent.  Iw.  F.  K> 

Lo^ic  of  Nature:  a  Synthesis  of  Thought.  By  .Arthur 
Silva  White.  Pp.  58.  (Privately  printed  by  T.  and 
A.  Constable.) 

This  is  an  attempt  to  "outline  a  system  of  thought 
by  which  unity  of  world-conoepdon  may  be  pr^ 

dicated."  It  is  a  large  order^ vulgarly  speaking — 
and  a  pamphlet  of  fifty-eight  pages  cannot  be  ex- 
pected to  give  very  clear  notions  of  the  author's  view  s. 
Neither  can  a  short  review  give  a  very  clear  notion 
of  the  pamphlet,  which,  for  the  rest,  is  very  tough 
reading  even  for  those  who  have  spent  much  time 
and  thought  on  the  subject.  The  following  "heads," 
however,  will  suggest  uie  general  drift. 

There  are  four  spheres  or  planes  in  the  macrocosm : 
lithr>>phcrc,  hvdrosphere,  atmosphere,  and  ethersphere, 
'  whicli  la-.t-named  is  "the  psvchosphere  of  mind" — 
"the  enerL;\  of  tliouirht.'"  Matter  is  the  vehicle  of 
energy.  Intelligence  is  at  the  root  of  things;  im- 
manent Deity  must  be  postulated.  "  Sature  is  the 
tUnkin^'process  0/  the  Cod-hcad  "—a  striking  and 
suflTcresttve  phrase. 

The  author  quotes  appositely  from  Sir  J.  J  Thwn- 
son.  Sir  J.  Larmor,  Snyder,  and  others  on  the  physical 
vide;  and  from  S[)lno/a.  ^tilI.  Spencer,  and  Hamilton 
(in  the  side  of  Ioltic  or  metajihy^ics.  His  conclusion 
i-,  of  cour-e  idealistic.  "The'  ultimate  reality  of  the 
sum  of  things  cannot — so  far  as  man  is  concerned^ — 
have  existential  import  except  in  terms  of  thought; 
and  therefore  thought  itself  is  the  ultimate  reality" 
(p.  36). 
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LETTERS  TO  THE  EDITOR. 

[The  Editor  does  not  Itold  JiiiHsc//  responsibtc  for  offinions 
expressed  by  his  i  orrcspondeuts .  Sctther  can  he  undcrtal<c 
to  return,  or  to  correspond  ~tith  the  writers  of,  rejected 
manuscripts  intended  for  this  or  iiny  other  part  of  NatURB. 
A'f>  notiie  ii  laktn  of  ationynicnt  ^'ommunications.] 

Dr.   H.  J.  Hansen  and  the  Copenbagen  Muteum  of 

Zoology. 

On  behalf  of  the  zoologists  who  have  signed  the  accom- 
panying letter  to  Dr.  H.  J.  Hansen,  of  Copenhagen,  I 
have  been  asked  to  send  a  copy  to  you  with  the  request 
that  you  will  be  good  enough  to  publish  it  in  Nature. 

VV.  T.  Cauun. 

I  Mount  Park  Creneot,  Ealing,  W.,  Maivh  7. 

Mwdtt  1910. 

To  Dr.  H.  J.  Hansicn, 

Tht  Vniversity  Museum  Of  Zvology, 

Dear  Dr.  Hamsbr^ 

We,  being  HMoe  of  those  among  the  aoologistt  of  Great 
Britain  who.  know  and  value  your  SOOiogtcal  work,  have 
heard  with  regret  that  there  is  a  chance  of  your  leaving 
the  Museum  of  Zoology  in  Copenhagen.  We  hope  that 
this  is  not  the  case ;  and  we  more  especially  hope  and  trust 
that  you  wilt  let  no  circumstances  turn  you  aside  from 
your  important  nokgical  investigations. 

The  Mueeum  4rf  Steenstmp,  of  Liiticen,  and  of  Sdiifidte 
Is  honoured  by  ui  all;  we  know  and  honour  many  of  the 
feUow-woriters  and  mccessors  of  those  great  naturalists; 
and  WIS  consider  that  among  ao  many  distinguished  names 
your  own  is  by  no  means  the  least  distinguished. 

To  the  researches  that  you  have  earned  on  for  many 
years,  partly  by  yourself,  partly  together  with  your  learned 
compatriot.  S6reasen,  we  owe  the  best  nut  of  our  know* 

3^  of  several  important  ordera  and  larallies  of  Art1iro> 
s;  you  flgure  in  our  teict-bodks  as  the  leading  authority 
en  aucn  dlllKult  groups  as  the  Pal|Hgradi,  the  Pauropoda, 
the  Ciypto«temmatidae,  the  Hemimends,  and  the  Chonio- 
atomatldic;  and  this  partial  list  of  your  works  is  in  itself 
a  proof  th  it  you  have  always  laboured  just  where  there 
were  real  ^;.t])s  and  imperfections  in  the  common  stock  of 
<00logical  knowledge. 

Ymir  Monograph  on  the  Choniostomatidje  we  would  refer 
to  in  pafticular  as  a  masterpiece  of  delicate  dissection  and 
enpiaite  iUuetration ;  while  in  one  and  all  of  your  publi- 
cationt  we  recognise  the  keenest  morphological  insight,  and 
an  uaecoimon  grasp  of  the  essential  principles  of  classifi- 
cation. 

With  our  best  wish««  for  your  prosperity,  we  beg  you 
to  receive'  from  us  this  tribute  to  your  powers  and  this 
testimony  of  our  personal  regard. 

Vtrv  f.iithfiiUv  vours, 
(Signed)  A.  Alcock,  E.  J.  All,  n.  Fm.  sr  E.  Austen,  F.  A. 
Bather,  G.  A.  rJnul.  r-e- r.  (  .iib.  rt  C.  Bourne,  \V.  r. 
Cabnan,  G.  H.  Catp-  n:.  r,  W  in.  K;i^;|.  Clarke.  C.  (  litfnnl 
Dobell.  J.  Cossar  Ewart.  1".  W.  fj.uiihl'-.  J.  Stuil-v 
Gardiner,  W.  .\.  Herdman,  Svdni  v  J.  llitk'.on,  E.  W.  I.. 
Holt,  E.  Rav  Lankf-ster,  E.  XV.  MacBride,  W.  C. 
Mcintosh.  P.  Chalmers  Mitchell,  A.  M.  Norman.  R.  I. 
Pocock.  Edward  B.  Poulton,  R.  F.  Scharff,  Adam  Sfdf^- 
wick.  A.  E.  Shipley.  Thomas  R.  R.  Stebbing,  J.  Arthur 
Thomson,  O'Arcy  W.  Then^son,  Chas.  O,  Waterhouae. 

Colour  Blindncaa. 

WiiKN  rf.ufiiig  the  late  esse  of  Mr.  Jolin  Tr.itt!-?  and 
his  colour-blli»dness,  and  wh'-ii  con->ifi'-i nifj  tlu-  disru>^sion 
on  the  value  of  the  S-sts  for  colour-blindn'-ss  in  its  jir.iclir.il 
bearing  for  scamm  and  enj^inc-'Jrivcrs,  it  ocrurr-il  to  me 
th.it  thrrr  \\:i>i  a  very  simpl'-  in-ans  nf  fn.ihlinf^  ri'tl-hlin<i 
and  green-blind  persons  to  di-.tin^u: sh  rfd  lig)u»  from 
green  lights,  and  both  of  thi '•e  fi  o:n  whit-  lights,  without 
their  having  to  rwofjnise  thu  rolouris  at  all.  1  tested  a 
colour-blind  p  :-.on  !v  Wrst  with  red  glass  and  next  witli 
ijreen  [jl.iss  phmd  iit  Iroat  of  a  cycle  lamp,  and  he  couid 
no;  distinguish  between  the  red  and  the  green;  but  with 
the  aid  my  drviro  hr-  could  distinguish  the  red  light 
from  the  green  light  \\ithout  fail,  though  h'  < nuld  not 
see  them  as  distinct  colours.    The  means  of  effecting  this 
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is  quite  simple.  I  gave  him  suitable  pieces  of  red  and 
of  green  glass.  I  told  him  to  look  at  the  white  light  first 
through  the  red  glass  and  then  through  the  green  glass; 
result,  he  could  see  the  white  light  through  either  glass, 
though  he  could  not  distinguish  the  colours,  but  when  he 
could  see  the  light  clearly  through  each  separately  of  his 
pieces  of  glass  he  knew  the  light  was  not  green  or  red, 
but  white. 

I  then  made  the  lamp  shine  through  a  piece  of  red  glas«, 
and  told  the  man  I  was  testing  to  look  at  it  first  through 
his  bit  of  red  glass  and  then  through  his  bit  of  green 
glass ;  result,  he  could  sec  the  light  of  the  lamp  through 
his  bit  of  red  glass,  but  could  see  no  light  through  his 
bit  of  green  glass,  and  so  he  knew  the  light  of  the  lamp 
must  be  red,  though  he  did  not  know  its  colour.  Next  I 
made  the  light  shine  through  a  piece  of  green  glass,  and 
when  my  man  looked  at  it  throu^  his  green  glass  he 
could  see  the  light  clearly,  but  when  he  looked  at  it 
through  his  piece  of  r' d  ^lass  he  could  not  see  it  at  all, 
or  onqr  very,  veiy  dindy ,  if  the  ^asen  glass  of  the  lamp 
was  a  pale  g|reea  and  let  some  white  through  widi  the 
green,  but  in  either  ease  he  could  say  with  certainty  the 
light  was  green  and  not  red  or  white,  and  this  without 
recognising  the  colours  as  colours. 

Ine  practical  application  of  the  above  facts  is  simple, 
and  can  be  effected  in  a  variety  of  manners  and  in- 
espen^vely.  For  example,  a  sort  of  double  eye-glass  could 
be  made  holding  a  suitable  piece  of  red  and  of  green  glass 
and  with  a  small  handle,  and  made  of  a  size  easily  to  fit 
in  the  pocket,  or,  for  Itse  at  eea.  It  might  take  the  form 
of  a  simple  m0itg|aas  with  a  small  slider  carrying  the 
coloured  glasses  at  the  eve-piece  end.  Anyone  can  try 
eaperiments  in  Ms  matter  with  the  aid  of  a  bicycle  lamp 
and  Its  green  mid  ted  light  on  either  aide,  and  sulcable 
pieces  of  red  and  green  ghss  to  look  throudi. 

Sttrnmary.— When  the  lamplight  can  be  seen  dearly 
through  both  the  red  glass  and  Out  green  glass  separately : 
conclurion.  the  light  is  white. 

When  the  lamplight  is  Seen  through  the  red  glass  and 
not  through  the  green  glass :  conclusion,  the  lisht  is  red. 

When  the  lamplight  is  seen  dearly  through  the  green 
and  not  through  the  red,  or  only  very,  very  dimly  :  con- 
clusion, the  li^t  ie  green. 

ft  is  not  a  case  m  distinguishing  by  colour  recognised, 
but  by  whether  the  light  can  or  cannot  be  seen  in  each 
case. 

I  olTer  this  suggestion  in  case  it  may  be  of  any  service, 
and  unpatented,  for  the  free  use  of  all  who  lilce  to  use  it. 
Stonyhurst.  H.  H. 

The  Maanlag  of  teaiaatten. 

Tmk  columns  of  Natitre  are  doubtless  not  the  proper 
place  in  which  to  conduct  correspondence  classes  in 
i  t.  Ill,  nt.ii  V  science,  but  when  I'rof.  Armstrong  askt  a 
simple  v|-.i,'stion  surely  mere  courtesy  demands  that  he 
shnuld  r,  (  ,  iv  ■  a  straightforward  answer,  such  as  PlTOf. 
\\  .ill;  r  ^.iid  '•  A.  S."  have  not  given  him. 

that  nobody  will  quarrel  with  the  folhnrng 

i]'  rmi;l,,iis  ; — 

l<ins  .iif  ]i,iril,  !•  s  supposed  to  b,'  pr-  s.-nt  in  some  media 
■iucli  ili.it,  wh(.»  ih''  m,  dium  is  pla<  ( <i  in  an  electric  field, 
the  particles  have  a  finit"  .iv  r:i;4'-  v.  lnrity  relative  tO  the 
iiif-dium  along  the  dlrt-'  ;i,,n  of  th'-  tb  id. 

"  b;,iliv;ir;(.>:i  "   is   u-' d   in  s,  !is>  s  :- -/ll   it        USed  fO 

il'noi,'  ttie  iHinib,T  of  ions  present  in  unit  Vdluine  of  the 
ni'  dium;  (2)  it  is  vis,  d  to  denote  the  pr,ni  <  ss  by  which  the 
ions  are  produr,  il  Since  several  sii,  li  processes  are 
known,  the  use  of  tb,'  word  ionisaiion  do-'s  not  connote 
any  special  hypothesis  as  to  thr  mechanism  by  which  the 
ions  are  pfoduocd.  N.  R,  C. 


A  Rare  Crnataeaan. 

Yestsrimv  niy  asnstant,  Mr.  G.  Pyman.  found  severaf 

Cheiroeephalus'diaphtmut  swimming  in  a  flooded  ditdi  on 
r.ton  Wirk  Common.   The  sunUght  shining  on  the  beautiful 

j^reen  bodies  of  the  males  made  a  very  striking  effect. 
were  able  to  catch  about  twenty  specimens  of  both  sexes.  I 
had  never  seen  this  phyllopod  alive  before,  and,  so  far  as 
1  know,  it  has  never  been  recorded  previously  from  this 
district.    The  females,  of  brownish-purple  colour,  all  have 
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lull  r(jg-c;i»(*4  attuchoil  lo  thfir  abdomens.  1  put  several 
i:i>iividuut$  into  different  aquaria,  and  was  much  annoyed 
i\j  find  that  they  It'll  victims  to  various  enemies  during  the 
lii^ht.  A  Oytiseus  beetle,  the  pre&ence  of  which  had  been 
/•>rgot(on,  aoniunted  for  four,  and  four  more  were 
apparently  devoured  by  insignificant  fresh-water  snails. 
Iliose,  however,  diak  were  placed  in  a  tank  by  themselves 
are  alive  and  well)  and  feed  on  the  green  algx  supplied 
Co  them.  The  males  are  about  i)  inches  long,  the  females 
rather  smaller. 

When  the  river  comes  down  in  flood  experience  shows 
th.it  11  is  time  to  be  on  the  lookHNit  for  awtogical  cutlosi- 
ti> 'i.  Perhaps  .Apus  itself  may  reappear  once  more  now 
ih.it  Cheirocephaius  bas  thowo  the  w«y  1 

Eton.  Marai  j«  M.  D.  Hitx. 

The  Formation  of  Large  Drops  of  Liquid, 
i  ME  IuIIdwlci^;  (^-iperinient,  based  on  the  tem|i>  r.mjr 
d  risity  rf'..itions  between  aniline  and  water,  s-rv'-s  :.i 
illustrate  to  an  audieiH'e  the  varioiis  ?finpe>.'  throu(.;!i  which 
.1  drop  passes  in  the  course  of  its  fonnation.  .\  glasiS 
hf.Tker,  about  q  inches  in  height  and  4^  inches  diamt'tcr, 
i>  tilled  to  about  7  inches  with  distilled  water,  and  about 
S.^  t:x.  of  .-inilinr  arc  added.  The  beaker  is  then  placed 
I  1  I  luirn^r,  and  the  temperature  raised  until  the  aniline 
t'.oats  to  the  surface  of  the  water.  On  spreading  out  at 
the  surface  the  aniline  is  cooled,  thereby  becoming  denser 
than  the  water  beneath.  A  large  drop,  i  inch  or  more  in 
diameter,  then  detaches  itself  from  the  mass  at  the  surface, 
the  formation  being  so  slow  that  the  altering  shapes  of 
the  drop,  the  drawing  out  of  the  neck  of  liquid,  and  the 
thinning  of  the  nrck  in  two  places  may  easily  be  observed. 
1  he  large,  detached  drop  falls  to  the  bottom  of  the  beaker, 
and  is  there  re-heated,  thereby  again  becoming  lighter  than 
the  wiitcr<  and  rising  to  the  surface,  when  a  second  drop 
i«  formed.  By  maintaining  the  temperature  about  80° 
the  forination  of  drops  continues  indefinitely  in  the  manner 
d/scribcd.  The  slightly  pink  colour  assumed  by  the  aniline 
enables  the  experiment  to  be  seen  clearly  from  •  consider- 
able distance,  and  the  many  beautiful  shapes  assumed  by 
the  drops  lend  an  adde<l  interest  to  this  simple  method  of 
demoostratii^  their  formation.  CiMS.  R.  Dasumo. 
City  and  Guilds  Technical  Coiiege,  Finsbury. 


The  PertilisioK  Influence  of  Sunlight. 

The  letters  of  Mr.  and  Mrs.  Howard  and  of  Dr.  E.  J. 
Russ^'ll  in  recent  issues  of  Nature  point  to  the  conclusion 
I'l.it  the  p.-irtial  si  rilisation  of  the  soil  improves  its  fertility. 
In  connection  with  this  subject,  I  would  like  to  record  that 
ih"  effect  of  heating  the  soil  has  been  observed  here  for 
■»ome  ymr-.  It  has  been  the  practice  to  collect  all  the 
T' lusi-  ..f  thi'  place  that  cannot  be  rotted,  such  as  hedge 
cuttings,  tree  prunings,  &c.  These  are  placed  on  a  vacant 
Space  in  the  kitchen  garden  and  a  fire  made  of  them  in 
winter.  The  fire  is  generally  a  large  one,  burning  fiercely 
all  day,  and  the  larger  branches  keeping  it  going  all  night. 

In  the  following  summer  the  site  of  the  fire  is  well 
marked.  The  rows  of  vegetables  where  they  pass  over  it 
are  more  than  a  half  stronger  ihrin  at  other  parts,  though 
[h<-v  do  not  keep  that  proportion  to  th-  end  of  the  season. 
The  incrt'used  growth  seems  to  t>e  due  to  x'n<-  heating  of 
tlv  soil,  and  not  to  the  large  amount  ol  '.vo.ul  ashes  left 
by  the  fire,  as  these  are  either  lifted  and  used  as  a  top 
dressing  for  borders  where  the  spade  cannot  be  used,  or 
nre  spread  over  the  vegetable  ground,  the  site  of  the  fire 
br'ing  generally  left  quite  bare  0}  asheS, 

.\rdenlea,  Falkirk,  March  8.  John  Aitkin. 


UOLES  AND  MOLEHILLS. 

LIKE  that  of  isifnT  oniuiinn  animals,  the  rom|)lrte 
life-stonp'  of  the  mule  has  yet  to  be  wriUeti,  ex- 
ceedingly little  beinfT  really  known.  The  difficulties 
of  observing  the  habits  of  a  subterranean  dweller  of 
a  most  retiring  disposition  arc  patent  but  not  alto- 
gether insuperable,  and  the  wonder  is  that  field 
naturalists  have  been  content  to  read  and  take  for 
granted  the  information  handed  down  for  th«  last 
centtiry  without  any  attempt  to  coofinn 
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During  the  winter  months  one  cannot  help  notidnif 
in  the  open  fields  here  and  there  a  mole-heap  conspicu- 
ously larger  thnn  (hf  rost.  This  Is  ;i  male  niolp's 
winter  habil;ilioii,  liut  at  present  we  do  not  know 
whether  iio  livts  alone  or  \».ith  his  wife,  or  if  the 
female  ever  constructs  thei^j  '  lorlresises,"  as  they  are 
called.  Probably  he  lives  alone,  and  probably  female* 
make  "  fortresses  "  slightly  more  simple  in  constructioit 
and  smaller  in  size  than  those  of  the  malM.  If  we 
take  a  spade  and  carefully  slice  away  the  lop  of  a 
fortress,  we  shall  find  sev«al  hollow  tunnds  or  runs, 
which  may  be  opened  up  and  foUowod  to  the  base  of 
the  *"  fwtress,"  whence  they  lead  away  into  the  field. 
Slicing  further  under  these  into  the  "  fortress/*  and 


fta.  1. — t'int  »t>ge  uf  th«  rorircts — wciionfti  view,    ti      ktolc't  run  below 

tlwMirfaM;  HNihsspar^MdMii^ 

just  below  the  ground-level,  we  come  upon  a  lafge  cir- 
cular cavity  filled  with  a  bundle  of  grass  or  dead 
leaves ;  this  is  the  mole's  nest  in  which  he  sleeps.  If 

he  has  lately  Quitted  it  the  interior  will  be  ^uite  warm 
to  the  hand ;  the  mole  himself,  however,  will  never  be 

caught  in  the  nest.  When  the  ntst  is  removed  and 
the  cavity  examined,  it  will  be  found  about  a  foot  in 
diameter  and  worn  sniootli  by  tlio  mole  wriggling" 
about  as  he  wraps  his  ni  st  round  him,  for  that  is  his 
metlu'il  of  -Afr.ini,.:.^  iiitiiself  wldlin  it.  Two  or  more 
tunnels  will  be  found  leading  away  from  the  nest- 
cavity  into  the  field.  One  of  theM  is  particularly 
noteworthy,  as  it  is  found  in  nearly  eveiy  fortress; 


fHi-  *. — Sccdod  ttagc  ol  the  furtreii* — MCiional  view.    M,  Ndu-iav.ty  ; 
m,  bab-nia;  N,kcBpoi^Md«Hth. 

this  exit  leads  from  the  bottom  of  the  nest  perpen- 
dicularly downward  (or  about  a  foot,  then,  turning 
upwards,  it  joins  another  run.  Its  origin  sold  use 
arc  uncertain,  but  if  is  usually  regarded  as  a  sort  of 
sally  port,  and  Is  known  as  the  **bolt-nm." 

It  is  extremely  unlikely  that  the  mole  deliberately 
selects  the  site  of  his  fortress,  as  he  is  practically 
blind;  probably  he  '^cts  to  work  wln'iuvcr  the  im- 
puljic  sci/cs  him,  and  prexrccds  in  the  following  man- 
ner. He  cointnences  to  enlarjj;e  a  nest-cav  if v,  ejecting 
the  earth  which  lie  has  loosened  with  his  powerful 
claws  out  of  a  hole  in  the  roof ;  this  he  does  with  the 
top  of  his  head  in  little  jerks.  The  quiet  ohaerver  may 
see  a  sausage>shaped  mass  of  earth  issue  from  lietow 
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with  four  or  five  sudden  jerks,  then,  after  one  or 
two  minutes'  interval,  when  the  mole  is  collecting 
more  loose  earth,  another  sausage  will  appear  as 
before,  and  so  on  until  the  work  is  complete.  After  the 
nest-cavity  comes  the  excavation  of  the  bolt-run,  and 
finally,  to  make  all  safe  and  waterproof,  the  mole 
piles  up  a  mass  of  earth,  often  amounting  to  a  large 
barrow-load,  by  means  of  tunnels  around  the  base  of 
the  existing  heap.  These  tunnels  sometimes  break 
into  one  another  and  sometimes  into  the  nest-cavity, 
and  so  cause  a  labyrinth  which  has  given  rise  to  much 
erroneous  Fpeculation  in  the  past. 


Fic  >— Seciioiuil  view  of  the  ci>inpleted  fortrf      t  t,  Tunncts  formed  in 
piling  up  canh  from  oui&ide  to  nuikc  the  nc>t  rainproof. 

A  fortress  is  often  completed  in  a  single  night.  The 
young  are  not  born  in  the  w  inter  "  fortress,**  but  in  a 
separate  habitation  made  by  the  female  alone.  It  is 
built  on  the  same  plan  as  the  "  fortress,"  but  usually 
simpler  in  construction  and  without  the  bolt-run. 
The  female  produces  only  one  litter  a  year,  and  the 
young,  which  are  born  from  the  end  of  April  to  the 
end  of  May,  van,'  in  number  from  two  to  six.  Naked, 
blind,  and  pink,  they  turn  lead-colour  in  ten  days; 
after  a  fortnight  a  grey  velvet  pelage  is  visible,  which 
becomes  black  at  the  end  of  three  weeks,  when  the 
eyes  open.    The  ears  are  opened  on  the  seventeenth 


Fic.  4. — The  C'jmplclcd  forlrc**  virwni  from  above,  with  the  tunnels  T  T, 
he,  laid  bare. 

day.  Attempts  to  rear  the  young  by  hand  have 
hitherto  proved  futile,  for,  though  they  will  suck 
freely  from  flannel  or  cotton  wool  soaked  in  warm 
milk,  they  pine  and  die  on  the  third  or  fourth  day. 

There  has  always  been  much  discussion  as  to  the 
mole's  power  of  siji^ht.  Dissection  has  shown  that 
the  size  of  the  eye  is  greater  in  the  embryo  than  in 
the  adult,  indicating  that  the  sight  of  the  race  has 
deteriorated.  From  numerous  experiments  the  writer 
is  convinct-d  that  the  adult  mole  is  practically  blind. 
Moles  encountered  in  the  day-time  have  taken  no 
notice  of  a  human  being  waving  a  hand  close  in 
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front,  nor  at  night  do  they  show  signs  of  conscious- 
ness of  a  light  waved  before  their  nose;  but,  if  the 
slightest  sound  is  made,  the  greatest  excitement  is 
instantly  shown.  The  writer  has  often  thrown  down 
worms  before  a  captive  mole  to  test  the  sight.  .\t 
once  the  mole  becomes  aware  of  the  worm,  but  the 
haphazard  way  in  which  he  will  poke  about  for  it  with 
his  snout  shows  clearly  that  he  is  guided  by  scent, 
and  perhaps  by  hearing,  but  not  by  sight.  It  is  true 
that  at  the  least  excitement  the  fur  will  radiate  round 
the  minute  eye,  and  it  has  been  suggested  that  the 
animal  thus  clears  his  eye  to  see ;  most  probably, 
however,  this  mechanical  action  is  retained  though  no 
longer  of  use,  since  the  blind  eye  cannot  benefit 
thereby.  When,  after  a  hurried  and  blundering 
search,  the  worm  has  been  located,  the  mole  holds 
it  down  with  his  fore  paws  and  eats  it  from  end  to 
end  with  quick,  jerky  bites.  When  the  animal's 
immense  appetite  is  at  length  satisfied  and  worms  are 
still  being  supplied,  the  mole  will  often  give  the  worm 
several  bites  to  disable  it.  and  will  then  cram  it  into 
the  earth,  presumably  to  bury  it  for  future  use — after 
the  manner  of  the  dog  with  bones  and  the  squirrel 
with  acorns. 

The  senses  of  smell  and  hearing  must  be  very  acute 
to  enable  the  mole  to  locate  a  pheasant's  or  partridge's 
nest  above  his  run.    That  this  is  the  rase  is  testified 


Fiti.  5.— Young  molc>  ready  lo  leave  the  ne>(. 


by  two  gamekeepers  in  different  parts  of  the  country, 
both  of  whom  state  that  the  nests  arc  often  entered 
from  below  and  the  eggs  oaten. 

It  is  surprising  how  soon  a  captive  mole  becomes 
indifferent  to  being  handled.  Within  half  an  hour  of 
capture  it  may  be  stroked  and  scratched  without 
causing  alarm ;  the  writer  has  even  suspended  one  by 
the  tail  without  causing  the  animal  to  cease  from 
lapping  water.  Of  course,  gentle  handling  is  neces- 
sary, and  avoidance  of  any  sudden  or  jerky  movement. 
.Another  mole  soon  learnt  to  come  out  of  his  nest  and 
look  for  womis  when  thr-  writer  scratched  the  side  of 
the  packing-case  in  w  hich  the  ciniive  dwelt. 

Lionel  E.  Adams. 


THE  SOUNDS  OF  THE  HEARTA 

THK  sounds  of  the  heart  have  always  occupied 
the  attention  of  physiologists  both  as  regard«- 
their  cause  and  as  to  their  relations  in  time  to  other 
phenomena  of  the  circulation,  such  as  the  impulse 
of  the  heart  on  the  wall  of  the  chest,  and  the  pulse 
in  arteries  and  other  organs  more  or  less  distant 
from  the  heart.  During  the  last  few  years  much  atten- 
tion has  been  paid  to  these  time-relations,  and  much 

'  Phono.K;itdiofframme  von  1  J'tof.  Otto  Wci<».    (Jena  :  GiiOav  Kiichcr. 
From  I'roC  t.  liaupoand  I'rof.  W.  N.-ii:ert  Sammlwmg  Amairm- 
ii^hcr  un<1 1'ltyshloiiichrr  Wirtrage  Mtid  A<t/i<ilie.    Heft  7.    A  full  biblio- 
gr.tpby  will  be  found  in  Prof.  W'li.k's  paper.    Pp.  37.    Price  1.  is  inarkt. 
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ingenuity  has  been  shown  in  dcviNinj;  nuiluid^  Ly 
which  the  vibrations  ui  those  sounds,  a^>  distiiu  i  from 
thf  movements  of  the  heart  itself  and  the  puhe  in 
vessels,  can  be  recorded.  The  older  methods  were 
subjective,  and  were  coitaeqtiently  deficient  in  scientific 
Moeuracy.  Thus,  if  even  a  skilled  observer  listened  to 
the  heart  sounds  and  endeavoured  to  register  their 
sequence  by  closing  a  key  which  acted  on  a  recording 
lever,  and  if  he  cndfavourid  thus  t<j  re^'istir  the 
moment  of  tiie  occlii nrtc-  of  the  ln>t  m'  M.cuiid 
St  and,  or  ix>th,  th'  rf  tin-  im  rti.i  I'l  lt<r  ;ip)j:ir.itus 

and  the  possibility  of  i)cr-(>n;il  ».rror,  which  made  the 
ol>Sfr\'ations  of  little  \.uui-.  It  \\a>  desirable  to  have 
objective  methods  by  which  U)e  vibrations  could  be 
actually  recorded,  and  when  one  listens  with  the 
stethoscope  to  the  strangely  muffled  sounds,  one 
realises  that  to  record  the  vibrations  of  such  sounds 
is  a  remarkablr  arhicvfrin-nt.  At  all  cvn-.t-,  ti>L- 
beginning;  and  thi.-  riid  ot  tln'  simmls  t-an  lajw  hi- 
recnriird, 

Hurthie  was  the  tirsL  to  succeed  in  rei^tsit'riiij^  tl;'* 
vibrations  of  the  heart  sounds.  This  he  accompli>h'  li 
in  1892.  His  method  was  depenri>>nt  on  the  use  of  a 
oikrophone.  A  delicate  micruphunc  was  placed  on 
the  i>roii£S  of  a  wooden  tuning  fork,  and  the  latter 
«-as  attamed  to  the  end  of  a  brj^  wooden  stethoscope, 
resting  on  the  chest  wall,  over  th«-  ap-  \  of  the  heart. 
The  xnbratiuns  thus  communicated  to  the  microphone 
aUered  a  curr-nt  flowing  through  an  electro- 
magnet, below  wijich 
was  placed  a  Marey's 
tambour  (having  a 
thin  iron  disc  fixed  to 
the  india  •  rubber), 
and  this,  in  its  turn, 
transmitted  its  move- 
ment to  a  second 
ver\'  ".insilivc  tam- 
bour, u  hirh  ri  LTirdfci 
on  a  ra|iidl)'  nidvitiLT 
surface.  In  this  way, 
vibrations  of  the 
heart  tone  were  re- 
and  informa- 


laihcr  Capsule,  by  which  the  vibrations  of  the  heart- 
I  tones  regulated  the  tlow  of  a  current  of  .icotylene  gas. 
This  passed  to  a  burner.    The  flame  moved  up  and 
d<iwn  with  each  vibration,  and  it  was  allowed  to 
I  impinge  on  a  moving  band  of  paper.   On  this,  with 
I  each  vibration,  a  ring  of  soot  was  formed,  and  k 
picture  of  the  heart  tones  was  imprinted  on  the  paper. 
The   method  is   easy,  and  the  results  are  easily 
interpreted. 

.Another  metliod  has  been  dt:visfd  by  Cierhartz.  He 
ciused  a  membrane  (which  recfivtd  tlu-  sound  waves) 
to  carry,  vertically  to  its  surface,  a  delicate  fjlass  rod, 
which,  at  the  other  end,  bore  a  small  metallic  mirror, 
placed  between  the  poles  of  an  electro^magnet.  The 
arrangement  is  somewhat  complicated,  and  it  did  not 
give  striking  results. 

The  last  method  we  shalT  notice  Is  that  of  Pw»f. 
Otiij  W'l  is-..  ]t  is  (  iitlrcly  nif  cli.aniral,  rind  is 
S(idfj)t:ndi  n',  ipf  i;ni.ro|iliori«-s  and  (.-K-rtriiMl  appliances, 
being  a  cIuvli'  imi'iilication  <if  the  jihonosrope,  by 
which,  sottie  years  ago,  many  were  amused  by 
watching  the  play  of  colours  produced  in  a  soap  film 
by  the  sounds  of  speech.  Weiss's  method  con«;t*;ts  in 
the  employment  of  a  soap  film,  in  the  centre  uf  w  hich 
there  is  attached  the  end  of  a  riveted  thread.  The 
other  end  of  the  thread  'is  fixed  to  a  lever  connected 
with  a  carrier.  Vibrations  are  carried  by  a  special 
funnel-shaped  tube  from  ihc  heart  to  the  phonoscope. 
This  is  enclosed  in  a  boot  having  in  its  walls  tenses 


Haman  Heart  Souiia*.    TWc  upim  tttr«« i»  •  «»ndii>tnimm«rf  ilw  apu  Uu.    The  lower  ii  iku  of  i/ioti  i 

nnd  ftiMtt  nulii  M 


The   middle  curve  «bMf»  (b«  btlR 

tracing.  (Wti»».) 
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tion  was  obtained  as  to  the  exact  moment  when  the 
tone  began. 

Soon  afterwards,  Einthoven  investigated  the  subject 
by  menns  of  a  microphone  and  capill.-iry  electrometer, 
aiid  sucreeded  in  registering  with  great  accuracy  the 
tv\.j  ton'*s.  Then  he  employed  his  remarkably 
stfisitise  sirlniT  K-''^'^""'^'"^'"'''''-  means  of  this 

instrument,  and  with  the  aid  of  photographv.  th* 
banning,  duration,  and  ending  of  the  first  and 
second  sounds  were  recorded.  Even  in  records  from  the 
■impulse  of  the  apex,  which  shows  numerous  vibra- 
tions, thoM  anociated  with  the  heart  sounds  are 
readily  identified.  There  can  be  Uttle  doubt  tiiat  the 
string-galvanometer  method  is  most  to  be  depended 
on. 

Holowirskl  d'  velopcd  a  inethod  by  the  construction 
of  a  kind  of  optical  telephone.  In  the  centre  of  a 
telephone  disc,  a  plate  of  glass,  like  the  covcr-gb»ss 
used  in  histology,  was  brou'.;ht  against  a  plano- 
convex tens,  and  in  this  way,  when  sounds  caused 
the  teleplKMie  plate  to  vibrate',  the  in^ference  rings 
of  Newton  were  produced.  These  varied  with  the 
h^art  tones,  and,  by  a  photographic  mf^thod,  when  the 
picture  of  the  variations  was  obtained,  alont:  with  a 
supeqiosc-d  cardioi:rainnie  (registration  of  niov.  mcnts 
of  apex  impulsei,  Holowinski  gave  an  interpretation 
showing  the  position  of  the  tones.  The  picture  so 
produced,  although  beautiful  and  interesting  physi- 
cal! v,  is  rather  confusing. 

Marbe  dr%  i<^efl  a  very  delicate  Marey's  tambour,  or 
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so  adjusted  that  a  piiutograph  can  be  taken  of  the 
silvered  thread  and  of  its  movements.  I'hc  photo- 
graph, of  course,  is  taken  on  a  moving  sensitive  plate. 
iTie  inertia  of  the  system  is  remarkably  small,  the 
weight  of  the  soap  film  and  of  tlie  le\-er  being  about 
0  000054  grm.  .All  the  parts  are  extremely  light.  The 
.ipp.iratus  is  sd  s<risiii\e  tliat  the  \ibrations  of  a 
u  liis|)i'r  cnn  be  recordtd;  ihc  swini;  is  aperiodic;  and 
its  inoment  of  arrest  is  o'oi  sec.  It  is  said  to  follow 
vers  fiequetit  vibrations.  .\n  example  of  a  tracing 
thus  obi.iini  d  is  given  in  the  figure. 

In  his  interesting  monograph,    Prof.  Weius  gives 
examples  of  tracings  oi  cardiac  sounds  along  with 
the  carotid  pulse,  of  fcetal  heart  sounds,  of  the  modifi- 
cations of  the  sound  caused  by  mitral  insufRdency. 
mitr.il  sunosis,  aortic  stenosis  and  insufficiency,  and 
1  of  aiiatiiie  sounds.    .VII  this  shows  the  possibility  of 
[  employinL;  the  method  for  clinical  purposes.  Finally, 
j  bv  an  ingenious  arrangement.  Prof.  Weiss  h.is  been 
'  able  to  reproduce  the  sounds  by  means  of  a  telephone. 
'  \  flame  from  a  suitable  lamp  falls  on  a  selenium  cell 
in  tfie  circuit  of  which  is  a  telephone.    Interposed  in 
:  the  path  of  the  beam  of  light,  a  disc  is  rotated  having 
the  curves  of  the  heart  sounds  cut  out  on  its  margin. 
•As  it  is  rotated,  the  effect  of  the  intermittent  light  on 
the  selenium  cell  is  such  as  to  reproduce  the  bearf 
tones  in  the  telephone.   Such  an  arrangement  may  be 
useful  in  teaching. 

.   John  G.  McKxkimicic. 
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THE  nkVY'fklitknkM  LkBORkTOnV, 

'T'HE  late  Dr.  Mond  was  keenly  interctrd  in  the  pro- 
cress  of  science  in  all  its  branches,  and  his  interest 
exhttnted  itself  in  a  very  practical  manner.  He  was 
always  ready  tt>  aid  esperimenters  in  carrying  out 
costly  researches,  and  his  Rssistance  enabled  many 
young  men  to  pursue  origiral  investigations  of  the 
most  various  kmds.  Perhaps,  however,  the  most 
conspicuous  In^tnnce  of  his  munificent  aid  to  science 
was  his  founding,'  uf  tlit  Davy-Faraday  laboratory. 
Tfiis  institvitiuii  was  founded  and  maint.Tincd  entirely 
It  Dr.  Mond's  expense;  its  accommodation  was  placed 
at  the  disposal  of  investigators  of  all  nationalities, 
and  of  both  sexes,  quite  free  of  charge.  It  is  probable 
that  no  Institution  of  a  precisely  rimllar  diaracter 
is  to  be  found  elsewhere  throughout  the  world ; 
for  it  is  not,  in  the  giruriil  sense  of  the  phrase, 
an  educ.itional  institution  :  its  st.nff  comprises  no  one 
whose  duty  it  is  to  give  instnu  tion,  it  has  remained 
unconnected  with  tti<  universities,  and  no  sort  of 
diploma  is  given  to  those  who  have  worked  there. 
It  was  intended  to  be  of  service  to  investigators, 
qualified  by  previous  training  to  pursue  original  re. 
searches  on  didr  own  initiative,  and  many  such 
investigators  have  gratefully  availed  themselves  of  the 
facilities  afforded  to  them. 

.\t  most  institutions  which  foster  orlpinni  rese;irches, 
the  character  of  the  work  done  is  larpely  influenced 
by  the  professors  in  char^'e  of  tlie  various  depart- 
ments; thus,  to  mention  only  one  instance,  students  at 
the  Cavendish  Laboratory,  Cambridge,  have  hi*ri 
engaged  mostly  in  investii^tions  connected  with  the 
ionisation  of  gases,  under  the  inspiring  infhience  of 
Sir  Joseph  Thomson ;  but  at  the  Davy-Faraday  fabora- 
tory,  work  of  the  most  diverse  Icinds  has  been 
carried  on.  At  the  lime  when  the  present  writer  was 
privileitjed  to  occupy  one  of  the  rooms  provided  for 
invcstipnlors,  re-earches  were  in  progress  in  Other 
rooms  on  such  widely  different  subjects  as  the  pressure 
produced  during  explorions,  the  rate  of  melting  • 
loe  under  various  conditions,  the  vapour  pressure  of 
strong  solutions,  the  action  of  metals  and  other  sub- 
stances on  photographic  plates,  the  properties  of 
platinum  black,  &c.  It  is  possible  that  woric  of 
this  character,  r.ui^iniL,'  (>ver  most  branches  of  phy- 
sical and  chemical  science,  has  pained  less  public 
reco>,'niiion  than  if  a  more  restricted  line  of  research 
had  been  pursued ;  but,  for  all  that,  the  gain  to 
science  has  been  none  the  less  real  and  lasting. 

The  Davy«Faraday  lalM)ratorv  was  installed  in  a 
house  adjdning  mt  Royal  Institution,  Albemarle 
Street,  and  Its  name  was  chosen  to  tumoiir  the 
memory  of  two  invesfigators  whose  labours  have 
rendered  the  Roy.il  Institution  famous  for  ever.  It 
was  at  first  intended  to  endow  the  laboratory,  and  to 
place  i!  I  I  I 1 1;  I  I\  undr-r  the  ch.'irire  of  the  authorities 
of  the  Royal  Institution;  but,  owing  to  some  hitch  in 
the  negotiations  to  this  end,  a  change  of  plan  was 
decided  upon  :  the  laboratory  was  equipped  at  the 
expense  of  Dr.  Mnnd.  and  a  3rearly  grant  was  guar- 
anteed for  its  maintenance,  subject  to  the  condition 
that,  in  the  event  of  Dr.  Moiid  or  his  heir<i  fail- 
ing to  provide  this  prant  within  a  stated  period  of 
its  fallint:  due,  the  laboratory  should  become  the 
prooerty  <if  the  authorities  of  the  Royal  institution. 

The  house  in  Albemarle  Sfrr<»t  was  converted  info 
a  laborsitorv  ,  or  rather  a  series  a  laboratories,  at  >^'reat 
trouble  and  expense.  A  lift  was  provided  for  the 
conveyance  of  the  workers  to  all  floors  of  the  building, 
and  a  well-furnidted  workshop  was  installed  in  the 
basement.  In  most  cases  workers  occupy  separate 
rooms,  supplied  with  gas,  water,  and  electricity: 
general  laboratories,  fitted  for  ordinary  chemical 
work,  can  also  be  used.  A  winOiCellar  was  converted 
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into  a  room  in  whidl  researches,  demanding  constancy 

of  temperature,  can  be  pur*>ued.  Balance  rooms,  and 
roonjs  for  the  storage  of  a[)paratus  and  chemicals, 
were  provided.  In  short,  ever\'thing  uas  done  that 
could  possibly  aid  in  efleciively  converting  a  dwelling- 
house  into  an  up-to-d.ne  laboratory.  On  the  other 
hand,  rooms  in  a  dwelling-house  can  hardly  be 
rendered  suitable  for  certain  clas««s  of  investigations, 
however  much  skill  and  foresight  may  be  used  in 
their  conversion ;  thus,  delicate  optical  researches  are 
rendered  dltTicult  In  ttie  shakiness  of  the  buildln/. 
But  f<ir  researches  in  physical  chemistry,  for  which 
the  Liboralory  was  cspeciallv  desi(.:ned.  the  rooiTis  are 
suited  admirably ;  and  most  accessories  required  in 
such  researches,  including  some  of  great  value,  are 
at  the  disposal  of  the  woricers;  in  this  connecHon.  a 
Rowland's  concave  grating,  and  its  necessary  adjuncts, 
may  be  tnentioned.  The  va1i»abk  iibrar>'  in  the  Royal 
Institution  is  placed  at  the  disposal  of  workers  in  the 
laboratorv. 

The  laboratory  has  been  nian.Tijed  bv  a  committee 
which  included  Dr.  Mond,  l^rd  R.)yl(ij:h.  and  Sir 
James  Dewar  as  members.  This  committee  selects 
the  candidates  who  can  be  accommodated  in  the 
laboratory;  almost  from  the  first  the  working  space 
of  the  wMratory  has  1>een  ftdly  utilised.  The  staff 
of  the  laboratoW  includes  the  superintendent.  Dr. 
Scott,  F.R.S..  several  assistants,  and  a  competent 
mechanic.  When  tt;e  oresent  writer  was  working  at 
Ihi-  laboratorv,  a  d(1ii,'htful  ^nn/o'UiiV  existed  between 
the  wdrkers;  and  with  so  manv  sfierialists  on  different 
subjects  congregated  under  one  roof,  the  interchange 
of  ideas  was  both  stimulatinc  and  instructive,  and  one 
at  least  of  the  workers  profited  from  it,  and  is  glad 
of  this  opportimity  to  acknowledge  his  indebtedness; 
he  is  sure  that  everyone  who  has  been  privileged  to 
work  in  the  laboratory  will  associate  the  name  of 
Dr.  Mond  with  feelings'  of  lasting  gratitude,  stronger 
th.an  it  has  been  possible  to  express  in  these  brief  and 

adequate  reminiscences  of  the  Davy-Faraday  Labora- 
tory. Edwin  Edsbr. 


NOTES. 

The  Bakerian  le*  ::  >  r  ;hc  Rov.it  Sf>ri.  ;\'  will  be 
delivered  on  March  17  by  i'rof.  J.  H.  Poynting,  F.R.S., 
and  Dr.  Guy  Buriom,  upon  tlie  aublcet  of  "  The  Pmmtt 

of  Light  against  the  Source:  the  Recoil  from  Licht." 

\Vb  notice  with  great  regret  the  annoiincement  of  the 
death,  at  teventynilx  years  of  ■([e,  of  Dr.  E.  P.  Wright, 

for  mnny  ye.ir?  profwssior  of  botnny  in  Dublin  University 
and  keeper  ol  the  hertwirium,  Trinity  College,  Dublin. 

Da.  H.  A.  Mtrrb,  P.1t.S..  prtnetpal  of  the  University  of 

London,  h.is  hr'-n  L-Iccted  a  memhfr  nf  th.?  .\then.'eum  Club 
under  the  provisiotis  of  the  rule  wliich  tnipowers  the  annuni 
election  by  the  committee  of  nine  persons  "  of  distinguished 
eminence  in  sdence,  literature,  the  arts,  or  for  public 
services.** 

The  second  annual  .Aero  and  Motor-boat  Fxhibition  Is 
to  be  held  at  Olympia  on  March  11-19,  under  the  patronage 
of  the  King.   Reviewinf;  the  tist  of  exhibitors,  tt  appears 

tfiat  the  monoplane  will  predomin.ite,  ns  most  of  the  firms 
are  devoting  their  attention  to  this  type  of  aeroi  r,ift.  In 
addition  to  the  displ.ny  of  actual  flyers,  some  ingenious 
models  will  be  shown,  while  to  the  lover  of  mechanics  the 
enf^ines  for  aer0nautic.1l  purposes  wilt  be  of  interest. 

The  University  of  Kansas  has  lost  its  professor  of 
malliematics  by  the  sudden  death,  in  his  fiftieth  year,  of 
Prof.  H.  B.  Newson.  Prof.  Newson  was  the  managing 
editor  of  the  University*s  Science  Bulletin,  and  was  the 
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author  of  niimcrouF  r-  srarrh  article*  in  pure  m.ttli.  rr.atic >. 
H«  was  a  member,  not  only  ol  the  American  Mathematical 
Society,  but  of  tlie  Deutsche  MathMOKtifce  Vereinigung  uhI 

the  Cirr.ilo  Maicmatico  di  Palermo. 

Tns  ninth  annual  general  meeting  of  the  Association  of 
Economic  Biolc^su  wttl  be  held  at  the  University  of  Man- 
chester on  July  6-8,  under  the  presidency  of  Prof.  O.  H 
Carpenter.  A  detailed  programme  will  be  issued  in  due 
course;  in  the  meandme,  further  particulars  may  be 
obtained  from  the  honorary  secretaries,  Mr.  W.  E.  Collinge, 
L  ffington.  Berkhamsted;  or  Mr.  W.  G.  Freeman,  Burnt 
Lane,  Bronil.jy,  Kent.  Mr.  J.  Man^an,  of  the  Uni- 
versity of  Manchester,  will  act  as  local  secretary. 

From  a  Lick  Observatory  Bulletin  u-e  regret  to  l^arn  of 
the  death,  at  eighty-five  years  of  agr ,  of  Mr.  D,  O.  Mills, 
to  whose  generosity.  American  astronomy — and  hi^er 
education— «WM  v«ry'«fcfurh.  Mr.  Mills  wu  a  member  of 
the  first  board  ol  truster's,  appointed  hy  James  Lick,  to 
superintend  the  construction  and  eiiuipment  of  the  Lick 
Observatory.  To  his  benefactions  the  observatory  was  in- 
debted for  the  two  exceptionally  fine  spectrographs, 
used  in  connection  with  the  i^at  refractor,  and  he 
al>K)  provided  the  means  necessary  for  the  D  O.  Mills 
expedition  to  the  southern  hemisphere,  by  which  the 
obscn.atory  at  Santiago,  Chile,  was  established.  His  g\Us 
to,  and  work  for,  the  cause  of  hi^ier  education  were  also 
remarkable,  both  for  the  Itvieh  manner  in  which  they  were 
fre«ly  givefl  and  the  acute  diaeemment  which  governed 
them. 

Th»  foHowinf  officers  of  the  Pellagra  Investigation  Com- 

rn-tt':''  h.iv.-  hern  s.  l.  rt- d  :— chairman,  .Sir  T.  L:\ud.  r 
Brunton ;  vitt-chai.-man.  I>r.  F.  M.  Sandwifli ;  honorary 
secretary  and  treasurer,  Mr.  J.  Cantlie ;  advisory  sub- 
committee. Mr.  E.  £.  Austen,  Prof.  E.  C.  Bayly,  Sir 
William  I^^ishman.  i>r.  J.  M.  H.  MarT..Md.  Sir  Patrick 
Mansor,  S'r  John  M>  (•,nl\rno.  Dr.  F.  W.  Mott,  and  Prof. 
Ranald  Kd-^.  'ih«  Ikld-workers  will  be  Dr.  Louis  W. 
Sambon.  (if  the  London  School  of  Tropical  Medicine,  and 
Captain  J.  £.  SUer,  with  Mr.  Arthur  Dawson-Amoruso 
and  Mr.  G.  C.  C.  Baldint  as  asststants.  The  standing 
commissiion  for  the  investigation  of  prllagra  in  Bergamo 
has  promised  the  inquiry  every  assistance. 

TitE  eighth  International  Physiological  Congress  5*  to  be 
h»-ld  at  th"  Phy-ii. logical  Institute  of  the  University, 
Vienna,  from  St-pi'-mb.  r  ^7-30  next.  Communications  for 
the  congress  should  t"-  v  rit  to  Prof.  O.  v.  Piirth,  Phyrio- 
logische*  Inttitut,  Wien  IX.,  Wahringerstrasse  13.  An 
exhibition  of  physiological  apparatus  In  to  be  held  from 
S' pt.  rnb.  r  26  to  f)ftobrr  i,  .intl  .i  spcfi.il  Cungrc^s  Lutn- 
mittee  has  bc-en  appointed  to  organise  it ;  applications  for 
pcrmis^on  to  exhibit  apparatus  shouM  lie  sent  to  Herrn 
Hofrat  H.  H.  Meyer,  Pharmakologisches  Institut, 
Wien  IX.,  Wahringerstrasse  13.  Prof.  E.  B.  Starling. 
F.R.S.,  ol  I'liiv-rsity  Collt^;*',  I-ondnii,  is  on»-  ui  tli.- 
general  secretaries  to  the  international  committee,  and 
Prof.  Sigmund  Earner,  of  the  Univernty  of  Vienna,  is  the 
president  of  the  congress. 

Wk  learn  from  5cifnfe  that  arrangements  have  been 
completed  between  Captain  R.  Amundsen  and  the  Depart- 
ment of  Terrestrial  Magnetism  of  the  Carnegie  institution 
of  Washington  regarding  cooperation  In  magnetic  work  on 
•h'-  prr.fxi^.  il  Amundsen  Pol.ir  Kxp.  tlltion  to  \r;i\>-  NDrway 
this  summer  on  Nansen's  vessel,  the  tram.  Ahtr  »wnc 
general  explorations  in  the  South  .Atlantic  and  in  the  South 
PadBc  Oceans,  the  Fram  is  expected  to  anriva  In  the 
summer  of  1911  at  San  Francisoo,  where  her  outfit  irill 
be  completed.   The  vessel  will  then  be  headed  for  Bering 
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Sf-a,  and.  aftir  fii;<ring  the  polar  l>a*in,  will  drift  with 
the  ic€.  It  is  expected  that  it  will  be  about  four  years 
before  ^ht-  Linerges  again  from  the  ice.  While  Captain 
.Amundsen  hopes  that  his  vessel  will  drift  across  the  North 
Pole  or  close  thereto,  his  prime  object  is  lint  «f  general 
geographic  expioration. 

A  BlLT.  was  introclui'fd  in  tlif  ('nilrtl  St;>tfs  Sfnnte  on 
March  2  to  iiicotpoiate  a  Kuckt;fi.Uer  {uundaiiun  in  the 
district  of  Columbia.  Mr.  Rockefeller  contemplates  the 
endowment  of  an  institution  which  will  be  greater  even 
than  the  Carnegie  foundation  in  edocatlenat  work.  The 
Senator  who  introdiKi-<J  tht-  Bill  said  that  Mr.  Roi  ki  fflier 
had  already  given  away  10. 51111, (km./.,  and  is  now  seeking 
legislative  means  to  dispose  of  liis  furtunc  in  a  way  most 
likely  to  benefit  mankind.  The  foundation,  according  to 
the  Bill,  Is  to  b«  organis«d  to  promote  the  well-being  and 
a<ivanc'_-  tliu  civilisation  uf  thf  p'-ople  of  the  United  States 
and  iti>  possessions!,  and  (or  (he  acquisition  and  dissemioa* 
tion  of  knowledge ;  for  the  prevention  and  relief  of  suffer* 
ing.  and  the  promotion  of  any  and  all  elements  of  human 
knowledge.  The  anMunt  of  Mr.  Rockefdkr's  fortune  It 
not  known  precisely,  but  fiva  years  ago  it  was  estlnMted 
at  sit  l^a-st  KKj.noo.oool. 

iHn  following  list  of  aviation  meetings  for  the  ensuing 
\ear  is  given  by  the  Deutsche  Zeitschrift  fur  Lufi- 
KhiQakft ; — Manh  >5  to  April  3,  Cannes ;  (date  not  stated) 
Biarritz;  April  10-25,  Nice;  April  30  to  May  5,  Tours; 
May  10-15,  IVirdcaux  (national  m-'ctin^") ;  May  7-15, 
Lyon ;  .May  10-16,  Berlin  (foreign  <:ciinpc'tUuri>  not  dit 
qualified);  May  15-23,  MMMlUe  (national  meeting); 
May  20-30,  Verona;  May  >7-3i,  Limogts  (national); 
June  5-22,  Vichy  (national);  June  5-15,  Budapest;  June 
5-12,  Jiivisy  (nativinal) ;  June  IS-^^,  St.  Petersburg 
(fureignt.i^!>  cligibk) ;  June  10-26,  RuU'.:ii ;  July  3-24, 
Rheims  (French  meeting);  July  24  to  .August  4,  Brussels; 
July  37  to  August  2,  Caen  (national) ;  August  ^13. 
England;  August  6-ai,  eastern  circuit;  August  as  to 
Sfptcnibf r  4,  n.ivr>;,  Trouvillr  ;  Si-pti>mher  9-18, 
Bordvau.<( ;  SepieniUcr  24  to  Uciuber  3,  Milan ;  October 
2-9,  Juvisy  (national);  October  18  tO  November  S. 
.■\merica  ;  Decern b«  i  4-1^^,  M.irscillp. 

.\  MEETING  ot  like  Loiuiitiiteiu  fur  an  .Ai<.U€  Zeppelin  .Mr- 
ship  Expedition  was*  held  in  Hamburg  on  .March  5  under 
the  presidency  of  Prince  Henry  of  Prussia.  It  was  resolved 
to  ask  the  tm^rtal  Ministry  of  the  Interior  for  the 
services  of  the  Inip-iial  LXplor.ilion  stonnifr  PiuiiJon  for 
ten  or  eleven  wcek.s.  The  members  ol  the  r^pcdll;o^  intend 
to  start  for  Spitsbergen  on  July  I,  and  there  to  tran»< 
ship  to  the  Foseidou,  At  the  same  time  dashes  are  to  be 
made  into  the  polar  ice  with  the  hired  Norwegian  iceship 
I'hot-nix  to  siud)  the  cuiiditiLnis  for  airship  landing.  The 
return  will  be  made  about  tht:  end  of  .August.  The  Berlin 
correspondent  of  the  \i  estminster  Gazelle  states  that  the 
original  idea  of  making  the  primary  object  of  the  cxpedi* 
tion  the  reaching  of  the  North  Pale  has  been  abandoned; 
the  main  purposr  is  now  stated  to  be  the  -i-sploratioii  of 
the  unknown  regions  north  of  Franz  Josef  Laiid  and  Spits- 
bergen. Cross  Hay,  which  has  been  chosen  on  the  (j;round 
of  data  determined  by  the  Prince  of  Monaco,  will  be  made 
the  base  of  a  ntunber  of  separate  airship  voyages  which 
the  Zcpiwlin  airship  will  niak-.  On  its  way  north  over 
Germany  and  Norway  the  uirbhip  wilt  stop  at  stations 
prepared  in  advance. 

A  Rei;ter  message  from  Berlin  states  thai  Germany  has 
decided  to  send  out  an  Antarctic  expedition.  At  a  meeting 
of  the  Berlin  Geographical  Society  on  March  5,  Lieut. 
Filchner  was  introduced  to  the  meeting  as  the  leader  of 
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th-'  forthcoming  (■;--rman  espcdition,  and  briefly  outlined 
his  plan  of  campaign.  He  proposes  that  the  main  expedi- 
tion shall  start  from  a  base  on  Weddell  Sea  and  advance 
stnUgbt  across  th«  Antarctic  continent  to  the  Pole.  On 
reaching  flw  Pole  the  expedilion,  Instead  of  turning  tadc, 
win  procvftJ,  proli.ibK-  following  Sir  E.  Shacklcton's  route, 
to  the  coast  of  Koss  Sea.  Meanwhile,  a  subsidiary  expedi- 
tion  will  have  landed  on  the  shores  of  Koss  Sea  and  have 
advanced  inland  along  Shackleton'a  route  about  half-way 
to  the  Pole,  where,  after  leaving  a  depdt  of  provisions, 
it  will  turn  h.ick  to  the  coast.  The  main  expedition,  if 
all  goes  well,  will  pick  up  the  dep6t  of  provisions  and 
join  the  subsidiary  p.irty  at  the  const.  Lieut.  Filchncr 
hopes  to  be  .tbie  to  start  in  October.  He  has  already  had 
Mperience  as  an  explorer  In  Centra!  Asia,  where  he  spent 
tlie  years  1903  to  1005  in  •  ir ni^;  'lilift.  He  has  also 
done  exploration  work  in  the  Pamirs  and  Turkestan.  Dr. 
Pendc,  president  of  the  Berlin  Geogra^cal  Soclet>-, 
Announced  that  an  anonymous  donor  had  promised  i<;,ooo2. 
towards  the  expenses,  and  Lieut.  Ftldiner  said  he  had 
received  offers  of  aid  amountinf;  to  3000/.  If  two  ships 
are  chartered  ioo,ooo<.  will  be  required,  but  U  one  only 
i«  aent  out  6o,oool.  will  nillice. 

1  iiL  following  are  among  the  lecture  arrangements  at 
the  Royal  Institution .  after  Easter Dr.  A.  Harden,  three 
lectures  on  the  modern  development  of  the  problem  of 

a!'  ohnlic  fermentation  ;  Prof.  F.  W.  Mott,  ihrt-'-  li-ctiir<-s 
on  the  mechanism  of  the  human  voice ;  Prof.  A.  E.  H. 
Love,  tVo  lectures  on  earth  tides ;  Prof.  C.  J,  Holmes, 
two  leettires  on  bere<lity  in  Tudor  and  Stuart  portraits; 
Dr.  Tom  O.  LongstafT,  three  t<»etures  on  the  Himalayan 
region:  Mi.  W.  McClintoik,  thr*  "  In  tuns  on  Bl;i<kfr  t 
Indianii  in  North  .America;  Dr.  \V.  Kosenhain,  two  lectures 
on  the  constitution  and  Internal  Structure  of  alloys ;  Major 
Ronald  Ross,  two  lectures  on  malaria;  Mr.  W.  W. 
Starmer,  three  lectures  on  bells,  caHllons,  and  diimes ; 
Dr.  D.  H.  Scott,  three  lectures  on  the  world  of  plants 
before  the  appearance  of  (lowers  ;  Prof.  J.  A.  Fleming,  two 
lectures  on  electric  heating  and  pyrometry  (the  Tyndall 
lectures^  The  Friday  evening  meetings  will  be  resumed 
on  .April  8,  when  a  discourse  will  be  given  by  Prof.  P. 
Lo*-eli  on  the  Lowell  Observatory  pliotographs  of  the 
planets.  Succeeding  discourses  will  probably  be  given  by 
Prof.  W.  J.  Pope,  Mr.  T.  Thorne  Baker,  Dr.  Tempest 
Anderson.  Sir  Almroth  E.  Wright,  Prof.  \V.  H.  Bragg, 
Sir  David  Gill,  Captain  R.  F.  Scott,  the  Right  Hon.  Sir 
Rennell  Rodd,  and  other  gentlemen. 

Tfir  Jir.  rtor  of  l\\<^  MeteorolOiJii  at  OfTirf  lias  ^iv.  n  notic- 
tiiat  fr-uii  April  i  forecasts  of  the  weather  prosptxts  more 
than  twenty-four  hours  ahead  will  be  issued  as  opportunity 
>!»  afforded.  Applications  have  been  received  at  the  Meteor- 
ologieal  Office  from  time  to  time  for  forecasts  of  weather 
several  da\s  in  advance,  in  addition  to,  or  iiist-jad  of,  the 
u»ual  forecasts  which  refer  to  the  twenty-four  hours 
reckoned  from  the  noon  or  midnight  following  the  issue 
of  the  forecasts.  According  t»  the  txpcricnce  of  the 
Meteorological  oflice,  the  weather  conditions  do  not  usually 
justify  a  forecast  d«  iait"ni,<  tlii-  .  haiit;  s  of  weather  Inr  ron- 
aecutive  days.  There  are  a  number  of  occasions  in  the 
course  of  die  year  when  the  distribution  of  pressure  is 
Epical  of  settled  weather,  and  also  occasions  when  the 
ittndttions  are  characteristic  of  condnued  unsettled  weather. ' 
Oij  •!  II  I  anions,  and  on  a  few  others  when  the  sequentc 
of  the  weather  is  of  a  recognised  type,  a  sentence  giving 
in  general  terms  the  outlook  beyond  the  twen^-four  hours 
of  the  definite  forecast  might  be  useful  to  the  general  public, 
and,  as  it  couM  be  justified  by  the  statement  of  definite 
reasons  for  the  infL-rencc.  it  would  come  withia  the  general 
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rules  laid  down  by  the  ofHce  with  reference  to  the  issue  of 
forecasts.  An  indication  of  the  general  prospect  extending 
beyond  the  twenty-four  hours'  limit  is  frequently  given  in 
the  "  General  Inference  "  which  precedes  the  forecasts  for 
the  several  districts  on  tfie  sheat  issued  to  newspapers. 
It  <-X[)r'-ssi'(l  5n  mnre  or  les?  technical  language,  and  the 
appliiiUian  to  the  several  districts  might  only  be  followed 
by  persons  acquainted  with  the  terminologv  used  in  weather 
Study.  It  is  proposed,  therefore,  when  the  meteorological 
conditions  permit,  to  supplement  the  foracasts  for  districu 
by  a  remark  cm  the  fivtiier  outlook. 

The  summary  of  the  wv-athfr  ii^^u-cl  by  the  Moti  orological 
Office  for  the  week  ending  March  5  shows  that  the  condi- 
tions were  still  very  mild  over  the  entire  country,  the  excess 
of  temperature  being  generally  from  a<*  to  3°.  The  rainfall 
varied  considerably  in  different  parts  of  the  country,  but 
was  nmv^ere  V'>ry  largf,  whilst  there  was  an  excess  of 
sunshine  i«  rvrry  part  of  Great  Britain.  On  nearly  ail 
parts  of  the  coa^t  the  temperature  of  the  sea-water  was 
warmer  than  during  the  corresponding  period  last  year, 
the  difference  amoonting  to  between  6*  and  7"  on  the  cast 
and  south-east  coasts  of  Engl.Tnd.  1  he  summary  of  the 
weather  for  the  winter,  comprised  by  the  thirteen  weeks 
ending  March  5,  shows  that  the  temperature  was  geneirally 
in  excess  of  the  average,  but  not  to  any  gre.-tt  ext-nt. 
The  rainfall  was  everywhere  above  the  average,  the 
;.;re.it-st  exress  being  4^0  inches  in  the  north-west  of 
England  and  340  inches  in  the  south-west  of  England. 
The  excess  was  more  than  a  indtes  in  every  district  of  die 
United  Kingdom,  except  in  the  north  .Tnrl  r-ast  of  Srottand 
and  in  the  Channel  Islands ;  the  larg.  actual  measure- 
in.:!  t  was  16  49  inches,  in  the  west  of  Scotland,  and  the 
least  7- 14  inches,  in  the  east  of  England.  The  duratioo 
of  bright  sunshine  for  the  winter  was  everywhere  in  excess 
of  the  av-ra^e,  the  gr-^ntf-st  excess  being  si\f^-:w^)  hours 
in  the  south-tust  of  England,  and  more  than  fifty  hours 
in  the  east  and  north-west  of  England  and  in  the  Midland 
coundes ;  the  absolutely  longest  duration  was  336  hours,  in 
the  south-east  of  England,  and  the  least  146  hours,  in  the 
north  of  Scotland. 

In  Man  for  February  Mr.  A.  M.  Blackman  published 
some  interesting  notes  on  Egyptian  antiquities  arnl  customs. 

Several  noted  tombs  of  She)k!is,  with  the  rites  p':rf(irrn«>d 
at  them,  are  described,  such  as  the  custom  of  sleeping  in 
the  sacred  precincts,  as  wat  done  at  Greek  thrinel  of 
Asklepius,  and  of  hanging  up  bandages  there  as  a  charm 
to  secure  recovery  from  circumcision  and  other  operations. 
T!ie  Copts,  we  ar-  told,  sl;i>  a  blie-tp  at  the  threshold  as 
the  bride  enters  the  house.  She  must  take  care  to  cross  it 
without  Staining  her  feet  or  dothes  In  the  Mood.  Should 
this,  occur  the  mnrringe  is  deemed  unlucky. 

In  the  Gy^«y  L«r«  Journal  for  January  Mr.  W.  Crook<« 
discusses  the  ethnographical  results  of  the  article  published 

in  vol.  ii.  of  the  Journ a'  by  Mr.  E.  O.  Winstedt  on 
"  Gypsy  Forms  and  Ceremonies."  An  examination  of  this 
extensive  collection  of  Gypsy  rites  and  ceremonies  might 
be  expected  to  throw  light  on  the  supposed  Indian  origin 
of  -the  Gypsies.  The  result  is  that,  except  in  some  not 
important  cases,  the  analoi^y  with  Indian  customs  is  not 
satisfactorily  established.  It  would  seem  that  most  of  the 
customs  of  the  European  Gypsies  result  from  their  kmg 
contact  with  western  peoples,  such  as  the  inhabitants  of 
.Asia  Minor  and  the  Balkan  Peninsula. 

Ths  higher  classes  in  India,  particularly  those  who  have 

assimilated  some  of  the  culture  of  the  West,  have  been 
acdvely  asserting  their  claims  to  polidcal  and  social 
e4|ualiQr  with  Europeaiu.    Thcjjr  are  eonfronted  with  a 
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similar  problem,  which  is  likeljr  to  CSUM  no  little 
cmbarraisment.  The  d^rwsed  cla«««  are  now  claiming 
similar  rights  from  their  !-.i^tn'r  Ir-ihri  n.  Tli--  Pariahs  of 
Ibdraa  have  fonned  an  organisation,  and  in  I>omhnv  the 
qocftion  is  so  serioiw  that  the  Guicowar  ot  Ikirnda  li.is 
been  moved  to  advocate  more  consideratMO  (or  tbem.  The 
movement  has  now  spread  to  Bengal,  where  the  Jugi 
u'tavers  have  !><^U'  rl  a  m.irMli -.ui.  pr:  p.ir'-d  by  Prof.  R.i  l'ia 
(jo*iada  Nath,  urging  that  they  aie  it^ally  sprung  from  the 
ascedea,  and  ate  entitled  to  social  atstns  like  that 
of  Brahmans.  They  repudiate  the  theMT  ^iMraUy  held 
th3t  they  represent  the  decayed  Buddhist  COmmtmitles. 
«-ho  on  the  decay  of  th':ir  faith  wrre,  lik  -  other  depressed 
reli^onists,  compelled  to  adopt  menial  occupations.  It  will 
be  intemting  to  watch  the  reception  which  their  claim 
ftceivea  frmn  the  Babus  of  Bengal. 

To  VOL  si.  of  the  Proceedings  of  the  Washington 
Academy  of  Sciences  Dr,  F.  H.  Knowltoo  contributes  a 

paper  to  prove  that  the  Hell  Cm-  k  and  Cera^op'=  of 
Montana,  which  have  been  usually  regarded  as  of  Upper 
Cretaceous  age,  are  really  the  equivalents  in  time  of  the 
Tertiary  Fort  Union  formation.  Evidence  in  favour  of 
this  view  it  stated  to  be  afforded  by  the  plants,  inverte- 
bfafu,  and  vrrt^-brat'-s  of  the  formations  in  question,  and 
the  author  conclud^'s  by  the  definite  statement  that  the 
Hell  Creek,  Somb.  r,  and  Ceratops  beds  are  stratijjraphir- 
aHi.  structuraliy,  and  paiaontologically  inseparable  from 
dw  Fort  Union  beds,  and  therefore  of  Eocene  age.  To 
this  view  Mr.  T.  W.  Stanfnn,  in  the  snnv  n-plif-s 
thai,  in  his  opinion,  the  Ccratops  beds  arn  of  Cretaceyui 
age  on  account  of  their  stratigraphical  relations,  the  pro- 
nmaccd  Mcsozoic  character  of  the  vertebrate  fauna  and  its 
lack  of  Tertiary  types,  and  the  close  relation  of  its  in- 
T'ftfbrates  to  those  of  the  Cretaceous.  The  admiltrd 
itiationship  of  tlie  flora  to  that  of  the  Eocene  \%  regarded 
IS  of  atinor  importance. 

In  Nos.  I  mrl  J  of  th'^  R'  s  Trrh  Bulletin  of  th<-  Stale 
Univmity  of  Oklahoma  Mr.  H.  H.  Lane  describes  the 
tneCiig  and  plaeentatlon  of  tiie  nlae^onded  armadillo, 
and  likewise  proposes  a  revised  clasriflcation  of  the 
Edentata.  As  a  rule,  this  species  produces  four  young  at 
s  i  r'^.  <'V\f  fcr  '^arh  of  the  four  mamma,  and  fro:n  the 
circumsunce  that  in  the  cases  which  came  under  the 
aallnr**  observation  the  young  in  each  litter  were  of  the 
same  sex,  and  were  contained  In  a  common  chorionic 
fencle,  it  is  considered  probable  that  they  were  all  derived 
from  a  single  fertilised  egg,  and  that  sh*:-  sex  is  df  tr-r- 
ouned  in  the  latter.  The  placenta  is  of  a  dectduate  type 
tannnediate  in  form  between  the  zonary  and  the  discoidal. 
aod  at  this  Qrpe  does  mit  precisely  oonlorm  to  the 
"  placenta  cono-discoldalis  "  of  Strahl,  It  Is  proposed  that 

it  should  be  known  ns  "  plarrnta  zonn-disroidalis  in- 
diftiacta."  The  author  divides  the  Ldentata  into  the 
Tamodeota  (extinct),  Xenarthra,  Pholidota,  and  Tubuli> 
dmtata.  Wortman  is  considered  to  be  Justified— in  opposl- 
den  to  the  view  of  W.  B.  Scott — in  regarding  the 
Taeniodonta  (or  GanoJontia)  as  rcprcsLntod  by  the 
Conoryctids  and  Stylinodontidj£,  in  the  light  of  un- 
ffceialiwd  aneeatnt  Edentates. 

[>«.  Raymond  Pe.vkl  and  Dr.  Frank  M.  Suifare  tia\>- 
bew  studying  the  egg-production  of  selected  fowls  w'th 
the  view  of  suiewerii^t  the  qoestieo.  "  Is  there  a  Comu- 
titive  Effect  of  Selection?"  and  their  conclusions  have 
b«en  published  under  this  title  in  the  Zeitschtift  fur 
indukh-.f  Abxtamniungs-  uttd  VeTerhutit^skkrc  (Band  ii., 
1909.  Heft  4}.  Two  distinct  experiments  were  made.  The 
Ibit.  iaaognrated  hf  the  dinctor  of  the  Maine  Agricultural 
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Experiment  Station  and  the  late  Prof.  G.  M.  GowcU,  con* 
s'sted  in  tlte  continued  selection  of  Auctitatiog  variations 

with  the  view  of  increasing  the  fecundity.  Thr-  second 
I  dealt  with  the  inheritance  of  fecundity.  The  experiments 
j  were  conducted  on  a  large  scale,  and  yielded  extremely 
I  interesting,  although  from  the  poultijr  farmer's  point  of 
I  view  very  disappointing,  recubs.  Systeanatie  selection 
,  carried  on  for  nine  consecutive  y-irs  yiclJL-d  no  increase 
in  the  average  production  of  the  flocks,  nor  was  there  any 
decrease   in   variability   as  regards   egg-production.  Eigg- 

i producing  ability  is  apparently  not  inherited;  on  the 
contrary,  the  daughters  of  hens  which  laid  seo  or  more 
'  t^gg*  P<:'  annum  .Tctually  laid,  on  an  average,  a  smaller 
;  number  of  eggs  than  tl)e  daughters  of  les»  prolific  birds. 
These  results  seetii  to  have  an  hnportant  bearing  on  the 

;  theory  of  nnturr'A  >ielection. 

'     Students  nf  cyiology  who  arc  interested  in  the  dynamical 
I  aspects  of  the  phenomena  of  karyokinesis  will  welcome  a 
j  paper  on  this  subject,  by  Prof.  Angel  Caitardo,  in  tlie 
Archie  fur  BntwUklungimcehanib  dtr  Otganismtn  (Band 
xxvii'.,  Hi-ft  i),  a  separate  ropv  of  whirfi  has  h^en  sent 
to  Us  b\  il'.L-  author.    Prof.  Jial! ardo  iriterpreis  the  division 
of  the  cell  as  a  bipolar  phennin'-nrin  of  an  electro-colloidal 
character.    He  regards  the  cell  as  a  complex  mixture  of 
I  positive  and  negative  colloids  of  different  potential,  of 
electrolytes,  and  of  neutral  coagulated  substances  susceptible 
or  not  of  induction.      He  considers  that   ihs:  cliromatin 
<  arri-  s  a  negative,  and  the  cytoplasmic  colloids  a  positive, 
charge.   Ihe  centrosoroes  are  supposed  to  be  capable  of 
acquiring  a  positive  potential  higher  than  that  of  the 
i  cytoplasm.      This    potential    incrra^f ,    through  unknown 
i  causes,   and  determines  the  division  of  llit:   tiiiilt  osome. 
I  The    radiations    which    appear    around    the  separating 
'  daughter<entro«omes  are  chains  of  force,  formed  by  the 
orientation  of  cytoplasmic  microsomes.  The  trajectories  of 
I  the  centrosomes  during  separation  are  the  resultants  of 
I  their  mutual  rcpuUion  and  of  the  attraction  of  the  nucleus. 
,  The-  chromatin  divides  during  the  metaphase  by  r•■]>u!^ion 
of  its  chromosomes  under  a  high  negative  poientiai,  and 
I  tlie  two  groups  of  daughter<hnMiMeomei  separate  under 
the  double  action  of  tb«r  mutual  repulsion  and  of  the 
j  attraction  of  the  centrosomes.    The  two  new  nuclei  thus 
formed  attract  the  positive  cytoplasm,  and  thus  dct.  ruiine 
,  the  division  of  the  cell  itself.    The  paper  also  contains  a 
'  useful  risumd  of  the  views  of  other  writers,  such  as 

Har:o^  rind  r)i*1.-lijf-,  on  this  ir1t.-r.-?.t'ni^  suhj.:ct. 

j     A  FEW  years  ago  wc  noted  with  pleasure  the  commence- 
;  mcnt  of  the  iiio-rftemicol  Journal,  and  congratulated  the 
I  editors.  Prof.  Benjamin  Moore  and  Mr.  Edward  Whitley, 
■  of  Liverpool,  on  their  enterprise  in  starting  a  periodical 
I  in  wl'.irh  bio-chem'sts  i_i_>u]d  (luldiili  thrir  rt  spariht-i.  The 
'  >;!vjitiiLai  side  of  biological  investigation  is  well  to  the  fore 
at  ths  present  time;  phy^ologists,  patimlogixis.  botanists, 
I  and  Others  are  devoting  themselves  to  the  unravelling  of 
I  nature's  secrets  by  chemical  methods;  chairs  and  lecture- 
'  ships  in  thr;  -.uhjrct  aro  being  established  in  our  universi- 
ties and  colleges ;  the  subject  has  a  rapidly  growing  litera- 
ture of  its  own,  and  journals  dealing  irith  it  are  published 
I  in  Germany  and  America  as  well  as  in  Liverpool,  The 
f  undertaking  has  met  with  an  unqualified  success,  and  the 
tir-.t  rsumber  of  the  fifth  voluir,-  h.is  just  been  published. 
1  hs  occasion  is  signalised  by  the  appearance  of  the  journal 
I  in  a  form  more  worthy  of  tils  matter  it  prints,  both  cover 
and  the  quality  of  the  pqwr  used  being  improved.  The 
papers  In  It  Indicate  the  manifold  way  In  which  chemical 
rc^'  arcli   is   iru  adir.^   all   hraru  lu  s   isf  Itio-chemii  al   studv  ; 

I the  first,  by  Major  Sutherland  and  Captain  M'Cay,  deals 
with  the  influence  of  salts  on  fannalysinc,  with  spedai 


Digitized  by  Google 


44 


NATURE 


[March  io,  1910 


reference  to  the  blond  destruction  which  occurs  in  the 
tropical  diseaM  known  a«  blackwater  fever.  This  is 
followed  bj  a  iiot«  on  a  new  mrthod  for  detenninlnK  the 
alkalinity  of  the  blood,  by  Drs.  novrntt  and  Chisholm. 
The  editor  and  his  colleagues  coiviribuic  two  iiupoctan: 
papers,  one  rclatinf*  to  the  bearings  of  the  physical  proper- 
ties of  colloids  and  of  adsorption  on  physiological  problems, 
and  the  other  to  the  properties  of  a  new  sapoglueoslde 

obtained  from  Mowrnn  socmIn.  r,-iprr<;  on  the  action  of 
I  fhrr  on  the  <  in  ulatiun  by  Dr.  li[nbl«ry,  and  the  influence 
c.\  the  pancreas  on  glycolysis  in  muwlc  by  Dr.  Simpson, 
bring  the  number  to  a  conclusion.  We  have  to  congratu- 
late the  editor!  on  tMr  success  In  adding  to  Britidi  scien- 
tiftc  literattire  « Joumat  of  such  •  standard. 

Tiir  rKivnntaget  offered  to  students  of  natural  history  by 
the  (iptninj^  of  a  "mountain'*  laboratory  at  Totland, 
Colorado,  situated  at  a  considerable  el'^v.itinn,  yet  imMT^diately 
accessible  by  train,  forms  the  subject  of  an  article  con- 
tributed by  Prof.  F.  Ramaley  to  the  Unlveisity  of  Cotorado 
Studies  (vol.  vii..  No,  i).  Swamp  meadow,  grnss>land, 
scrubs  pine,  and  spruce  forests  are  found  in  the  immediate 
vicinity,  while  a  short  r;i':lxvav  jaurri'  V  up  or  down  gives 
access  to  Alpine  conditions  or  vegetation  of  a  warmer 
region. 

A  SECOND  paper  by  Mr.  E.  P.  Stebbing  on  undescribed 
apecie«  of  Indian  boring  beetles  of  economic  importance 
belonging  to  the  family  Scolyttds  is  published  as  the 

second  part  of  the  zoological  series  nf  Tndi.in  Forest 
Memoir*.  Three  species  of  Scolvtus  wr>^  t,-ik>-n  on  the 
deodar;  in  this  respect  they  agr' i-  with  thi-  Annrican  types 
which  infest  conifers,  whereas  the  Japanese  and  European 
species.  Including  the  we1l<lcnown  5colyfiM  detfructor  of 
th'-  i!m,  !nf'-st  difotvl'-donou^  trfc?.  Four  species  of 
'l  umiLUH  wcte  disiovered  on  different  conifers,  and  a  fifth 
was  collected  on  the  sAl  tree,  .S/iureo  rohuxta.  Two  species 
of  Pityogenes,  also  taken  on  coniferous  trees,  are  remark- 
able  for  their  «ride  distribution. 

SvsTRMATic  papers  arc  prominent  in  the  first  part  of  the 
twenty-fourth  volume  of  Transactions  and  Proceedings  of 
the  Botanieal  Society  of  Edinburgh.   A  short  list  of  sen- 

V.*' rds  rollpcted  in  the  We^t  TnJI.iri  island  of  Dnmlnic  ii  is 
(ontribut'd  by  Mr.  S.  Orieve,  and  Mr.  A.  BenneU  di:.- 
cusves  the  validity  of  Saiai  fttxilit  and  A  triplex  ealoihfca 
as  British  and  Scottish  species  respectively.  Miss  I.  M. 
Hayward  prefaces  a  list  of  Tweedride  alien  plants  with 
the  remark  that  wool  !<:  Inrgply  imported  info  the  district  : 
this  probably  explains  the  presence  of  two  species  of 
Senerio,  a  Heliptcrum  and  AlripUx  spongiosa,  all 
Australian  plants,  and  Cenia  turbinata,  a  common  weed 
inroughout  Cape  Colony.  An'  anatomical  description  of 
ihnrny  nf^rial  roi-its  of  the  palm,  Acanlhorhito  aculeala,  is 
(oinnumiiaicd  by  Miss  B.  Chandler.  They  emerge  as  soft 
gifin  roots,  but  on  It'ngtheiiinR  slv-d  tlv-r  root-cap,  and 
eventually  become  hardutcd  into  thorny  structures;  they 
function,  at  any  rate  in  the  early  stages,  as  breathing 
roots. 

An  elaborate  and  extremely  useful  account  of  the  Indo- 
Malayan  woods,  widi  a  systematic  «niinienition  of  tfw 

tites  furnishing  them,  is  presented  by  Dr.  F.  W.  Fox. 
worthy  in  the  botanical  series  (vol.  iv.,  No.  4)  of  the 
Phtlippini-  Joiirfutl  of  Science.  The  author  h.is  found  it 
convenient  to  summarise  largely  under  types  known  by 
rccoipiiscd  common  natms.  Aiu  ntion  is  especially  directed 
to  the  great  importance  of  the  timbers  furnished  by  trees 
of  the  family  Dipterocarpacea>,  some  of  which  are  hard- 
wo.-ids.  oihrrs  are  of  <>')ft  or  mrdiinn  ^jindr's.  "  Rassak  " 
applies  to  certain  hardwoods  yielded  by  species  of  V'atica 
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and  Cotylelobium ;  *'  yacal  "  is  obtained  from  species  of 
Shorea  and  Hopea.  Softer  woods,  used  for  planks  and 
light  eenstruetlve  worlt,  known  as  "  lauan,**  "  meranti/* 

and  "  almon,"  arc  yielded  bv  nthfr  species  of  Shorea, 
Hopea,  and  Anisoptera.  '1  he  (aniily  of  Ltguniinos.c  also 
sLi|)pIif>  many  valuable  trees,  to  (Mention  only  tho  ^jfnT.t 
Albizzia,  InUia,  and  Pterocarpus.  Details  are  furnished 
of  Philippine  ebony  trees  and  substitutes  for  other  standard 
limbers,  and  a  number  of  ilIu<itrations  taken  from  ITans* 
verse  sections  of  the  WMJods  are  provided. 

Vmor.  G.  MmCAlu/oF  the  University  of  Naples,  has 

recently  published  a  valuaVt:<'  report  on  the  Messina  e.irtli- 
quake  (Alii  del  R.  lit.  d' incortaggiamento  di  NapoU,  vol. 
\ii.,  1909),  in  which  special  attention  is  paid  to  the  pheno- 
mena exhibited  in  the  south  of  Calabria.  Although  there 
were  no  immediate  precursors  of  the  great  shock,  at  least 
six  slight  rremors  were  felt  durinj^  the  previous  month  at 
Mfssina,  Reggio.  and  other  places  within  the  meizo- 
s.  i-inal  area.  The  earthquake  ttCelf  COaristed  of  two 
shucks,  or  of  two  distinct  pbases,  separated  by  a  brief 
interval,  the  first  part  being  the  longer  and  the  serond 
the  nior-  violent,  the  whole  shock  lasting  nboul  (orry 
seconds.  On  the  map  of  the  central  area  four  isoseismal 
lines  are  drawn,  the  innermost  being  nearly  elliptical, 
about  18-40  km.  long  from  north  to  south,  and  about 
to  km.  wide,  and  agreeing  closely  with  the  curve  laid 
down  bv  Prof.  Omnri  as  bounding  the  strongly  i:  1 
area.  Ihe  epicentre  was  evidently  submarine,  and  its 
position  cannot  therefore  be  exactly  determined.  Prof. 
Mercalli,  who  has  made  a  special  study  of  the  Calabrian 
earthquakes,  states  that  two  of  the  after-shocks  of  the 
great  tarrhquake  of  1783  originated  in  the  same  centre 
as  the  Messina  earthquake,  as  well  as  four  other  shocks 
in  the  years  1509.  iS99»  1780,  and  1B76. 

The  current  number  of  Siiotcc  Progress  contains  the 
first  part  of  a  paper  on  recent  hydrobiological  investiga- 
tlons,  by  Mr.  James  Jdhnstone,  of  tiie  Liv»ipool  University 
Fisheries  Laboratory.  The  paper  deals  with  the  recults 
of  the  international  explorations  of  the  sens  of  nonh- 
W'-stern  Kurop'',  more  particularly  with  those  set 
forth  in  the  papers  of  Nansen  and  Helland-Hansen, 
and  examines  the  relation  between  the  **  Gulf  Stream  " 
(by  which,  it  appears  from  the  paper,  is  meant  the 
Norwegian  branch  of  the  "  Gulf  Stream  drift  ")  and 
climate  and  crop-;  in  northern  luirope.  '1  he  series  of 
curves  worlwd  out  by  Nansen  and  Hclland-ff  anscn  show- 
ing the  remarkable  parallelism  between  sir  temperature  and 
sea  temperature*  growth  of  fir  trees,  and  j4eld  of  various 
harvests  in  Norway  !b  Illustrated.  In  the  absence  of 
further  investif;ation  in  lower  latitudes  In  the  open  .Atlantic 
it  is  still  quite  uncertain  how  far  the  sea  temperature  is 
determined  fay  the  varying  proportions  in  which  the  north- 
ward moving  water  is  derived  from  the  equatorial  currents, 
and  the  relations  of  cause  and  effect  are  still  so  obscure 
tliat  it  seems  preni  iture  to  conclude  that  it  is  "  inevitable 
that  the  yieU  of  the  land<rops  depends  on  the  tempera- 
ture of  the  sea.** 

A  SOMKWnAT  novel  treatment  of  the  hydrodynamical 
equations  representing  the  general  circulation  of  the  atmo* 
sphere  is  given  by  Mr.  P.  R.  Sharpe  in  the  ^merfcan 

Journal  of  U<lf^emafl^t,  xxxii.,  i.  Besides  writing  down, 
in  pobr  t  uordinntes,  the  equations  of  flow  of  matter  and 
momentum  for  a  viscous  fluid,  the  author  takes,  in  place 
of  the  ordinary  adiabatic  assumption,  ain  equadon  r^resent- 
ing  the  flow  of  energy,  which  latter  is  equivalent  to  the 
energy  equation  of  th'  kini  t!.  theory.  Making  use  of  the 
fact  that  the  height  of  tht:  atmosphere  is  a  small  fraction 
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of  the  earth's  radius,  an  approximate  solution  Is  obtained 
in    the   first   place   noglttlin^;,    .md    in  s'lond  pLuf 

uUcing  account  of,  the  earth's  rotation.  The  author 
establidies  an  agrMment  at  least  of  a  quaNtadve  dtaracter 

|>rlW(^n  th'-  fiu!!";  nf.hi";  throrv  nntf  (■shsTX'*^  fnrt';. 

The  iLietit%i\nn  for  K<'L<ruar\  1 1  contains  a  «ie»i:rtpiioii, 
by  Mr,  P.  A.  Mqxn  ; ,  )  .i  w  \\  .urc'lainp  known  as  the 
Timar-Dre^cri  which  almost  dispenses  with  mechanism 
and  »e«mt  incafmble  of  ^ting  out  of  order.  The  two 
r.irbons  nrp  plnc«?d  horizontally,  the  positive  a  few  mil!i- 
tnftr»i  abovp  the  ni-gative.  and  the  arc  forms  and  remains 
at  the  fnds.  To  rompi-nsate  for  the  want  of  syniinetry 
of  the  light,  a  second  pair  of  carbons  is  provided  which 
point  in  the  opposttt  direction  to  the  first.  Another  new 
pi«r«T  of  apparatus  of  intrrest  to  illuiiiii..irinf^  -  nginecrs  is 
I  hp  I.owden  rotary  mercury  pump,  described  in  the  K\ec- 
tntal  En)iineer  of  the  same  date.  The  pump  is  not  unlike 
the  Gaede  in  general  principle,  and  is  much  quiclcer  in 
action  than  the  pump«  now  used  in  «v«ctt«Ung  incandescent 
lanH>~  <U>\\  n  to  pressures  at  whidi  Uackening  of  the  bulb 
i>  inappreciable. 

Five  years  ago  the  geophysics  laboratory  of  the  Carnegie 
Institution  of  Washington  commenced  the  task  of  le- 
determining,  on  the  constant-volume  nitrogen  scale  of 
tt-mpfrralurc,  the  melting  points  tif  tl>c  metals  from  iinc 
to  palladium.  The  work  has  now  been  completed,  and  the 
results  are  given  by  Messrs.  Day  and  Sosman  in  the 
February  number  of  the  Amtrican  Journal  of  Sdencf.  A 
platinum-rhodium  thermometer  bulb  has  been  subtitiiutpd 
lor  the  one  of  platiiunii-iridiiiiii  used  in  the  earlit-r  nuasure- 
ments,  and  tite  bulb  has  bc^<n  surrounded  by  an  atmosphere 
uf  nitfogien  at  about  the  same  pressure  as  that  in  the 
bulb  to  prevent  diffusion  of  the  gas  through  the  walls  of 
the  bulb.  Greater  uniformity  of  temperature  throughout 
the  furnace  in  the  ncij;hhoiirlio[)d  of  the  bulb  h:is  bi  >  n 
secured,  as  the  authors  consider  that  this  is  the  chief 
outstanding  error  in  the  use  of  the  thermometer.  By 
means  of  thermo-couples  of  platinum  platinum^hodium 
»»odard!«ed  by  comparison  with  the  nitrogen  thermometer 
Ihvy  find  ih.-  kiiluwing  values  of  the  ni-  kiny  («iints,  wliiih 
may  be  compared  with  those  of  Messrs.  \\  aider  and 
Burcesst  of  the  Bureau  of  Standards,  given  in  these 
columns  on  February  i7>-cadmium,  jao  o' ;  zinc,  418  2°; 
antimony,  629  2';  ahmlnium,  6580°;  silver,  9600°;  gold. 
iur)2  4°:  copper,  iolla>6P;  nickeli  i45s-3*{  cobalt,  1489*8*; 
palladium,  1549-3^. 

Tmb  first  instalment  of  an  article  on  the  stability  of 
flying  machines,  liv  rVr  f .  Horbf  i  t  ChatVy,  nppr.irs  in 
Enf^ineering  for  March  4.  Thiu  aulhur  proceeds  to  inquire 
under  what  conditions  such  machines  may  be  automatic- 
ally stable;  up  to  the  present,  only  two  types  possessing 
this  <)uality  seem  to  have  been  ^seovered,  viz.  the  auto> 
matic  singlf -surfai  f  glider  and  the-  balanci  d  j^Hdcr.  The 
t^rsi  relies  f'jr  ils  loin^lludinal  hlabillly  on  ihc  variation  of 
the  centre  of  pressure  with  the  angle  of  attack  ;  the  second 
relies  on  the  variation  in  altitude  of  a  balancer  or  tail 
surface.  In  each  ease  a  torque  should  come  into  exist- 
T.:.'  whirh  will  brinfj  the  glider  back  to  its  original  posi- 
i.uii.  Ihc  audlur  works  out  both  cast's  mathematically, 
and  points  out  for  the  first  case  that  it  is  not  only  ^O), 
the  distance  of  the  centre  of  gravity  ahead  of  the  centre 
of  area  of  the  plane  expressed  as  a  functfon  of  the  angle 
of  aMai  k  B,  \vli!ch  d' Lidi  s  stability,  hut  th^  ra!'-  i>f 
changt:  uf  the  lurquf  M  produced  by  a  small  alteration  in 
B  owing  to  a  change  in  the  velocity.  There  seems  no 
doubt  that  surfaces  which  are  concave  on  the  under  side 
are  not  stabia  without  some  baianciog  device*  The  ques- 
tion of  oscillations  is  also  discussed  in  this  article. 
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BtJfJUtnW  No.  34,  issued  by  the  Engineering  K.sp<  riment 
Statiun  (if  til"  I' nu '^r-.i;s  of  Illinois,  contains  an  .iirnunt 
of  tests  on  a  water-tube  boiler  having  two  types  of  tile- 
roof  furnaces.  The  tests  were  conducted  by  Mr.  J.  M» 
Snodgrass,  and  in  the  first  four  the  tubes  of  the  lower  row 
were  completely  surrounded  by  the  tile«  which  formed  the 
rotif  of  the  furnace;  in  the  other  four  tests  the  under  sides 
of  the  tubes  were  exposed  to  the  action  of  the  furnace 
gases,  the  roof  Hies  resting  00  the  tops  of  the  tubes.  The 
)a<:t  four  tests  show  a  slightly  higher  efiidenc)',  move 
I  uniform  fire  control,  and  a  lower  temperature  !n  the 
furnace,  combustion  chamber,  and  stack  as  i orripar' d  with 
the  first  four  tests.  Tiie  covered  tubes  were  shown  to  be 
superior  in  the  matter  of  emofcelesaness.  About  5  per 
rent,  more  water  per  pound  of  coal  was  evaporated  with 
the  exposed  tubes,  and  the  temperatures  in  the  furnace 
and  combustion  chamber  were  f()un<l  tn  Hi'  from  jor."  tii 
400°  F.  less  with  these  tubes  than  with  tho&e  wholly 
covered.  Copies  of  the  bulletin  may  be  had  gratis  from 
W.  F.  M.  CkMK.  University  of  lUinoia.  Urbana,  Illinois. 

Mf.ssRs.  Macmillas'  and  Co.,  I,in.,  havr  published  the 
first  part  of  a  "  Key  to  Hall  and  Stevens's  School  Arith- 
metic," prepared  by  Mr.  L.  W.  Grenvitle.  The  price  of 
this  part  is  4s.  6d. 

The  Amateur  Photographer  of  March  8  Is  a  Special 
issue,  containing  a  number  of  fine  reproductions  of 
photn^^raphs,  printed  in  two  rtdmir-i  on  art  pap'r,  as  w-ll 
as  valuable  notes  on  scientific  and  artistic  aspects  of  photo- 
grsqrfiy.  The  price  «f  thli  issue  Is  only  twopence,  notwith* 
standing  these  special  dMracteriadci. 

A  rOPUtAR  edition  of  ihr  "  Natorali'it  on  the  River 
Amazons,'*  by  the  late  Heiiry  WaliLr  Uate^,  F.R.S.,  has 
l>i»en  published  by  Mr.  John  Murray  at  the  price  of  11. 
net.  We  welcome  the  .publication  in  cheap  form  of 
standard  books  of  travel  of  this  kind  as  beiog  likely  to 
interest  the  gcnrral  reader  in  the  WOrfc  of  tcientlBc 
naturalisti,  and  explorers. 


OUR  ASTRONOMICAL  COLUMN. 

riKll  IUNT     FlRRRALL     OF     pEBRt  ARV     27  — Mr.     ^^^  F. 

Pf-nninf;  writ's: — "On  Februar>  at  6.55,  .t  nia^jnifi- 
oi  iit  nv  I'-or  w.TS  obser^'d  nt  various  places.  It  f'-ll  slowly, 
and  illutninatcd  objt-ctv  around  liki-  the  brijjht  ball  of  a 
Rciriian  candle.  The  inr  lcor  is  rcriiarkablr  in  two  rrspc  i  t 
n.mi'  lv,  for  its  unusual  pro\iriiit\  to  thn  rarth  at  the  end 
of  its  rarrer  and  for  tlif  inl<-nsf  ^rrrn  (olour  exhibited 
bv  its  nuclriis  as  it  sail>'d  down  th?  skv.  Several  in- 
dependent obs.  rvf-rs  say  tho  obj'rt  appart-ntly  reached  the 
horizon,  or  got  xvithin  j"^  or  ~s°  of  it,  hffnf  it  became 
extinct.  Its  height  was  certainly  not  niorr-  than  tw-K-* 
miles  at  the  end  of  its  Imniiioiis  career,  which  occurred 
over  a  point  about  twntv  milts  west  of  the  island  of 
Angle-spv.  Possibly,  indf^d,  th*-  m^-tcor  may  have  fallen 
in  th-'  Irish  fhannel,  but  Mvid^ncr  must  be  awaitp<l  frv>rn 
placej.  n-ar'T  thp  <;rfn';-  nf  the  event  than  anv  wf  now 
possess^. 

"  'H)'-  r.idiant  poirit  si-eitis  to  bavi"-  tveen  in  thf  \.  retjirjn 
of  ("ancr.  ami  this  is  a  idaco  from  which  sevral  l.ir^^<* 
fireballs  haVf  bf-n  din-ctrd  in  past  years  at  the  end  of 
February  and  earlv  in  March. 

*'  Th^rf  !*  pood  reason  To  suppos*"  that  fh<'  metier 
P'-iief ratid  our  .air  strata  so  far  as  to  arrive  in  a  c<impart 
form  and  still  luminous  to  within  seven  or  eight  miles  of 
the  earth's  surface,  luit  more  exact  observations  can  alOne 
enable  trustworthy  figures  to  be  deduced." 

Courr  iQina. — Further  light  is  thrown  on  the  time  and 
circumstances  of  the  discovery  of  comet  1910a  by  Mr. 
Innes  in  a  communication  published  in  No.  43S9  of  the 
ititroMamisclie  Ncdhfichfen,  p.  338. 
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The  evfiest  data  am  wktch  fbe  mmet  appears  to  bave 
been  seen  in  South  Africa  was  January  ta,  when,  at 
14b.  35m.  (G.M.T.),  some  workmen  at  tli«  Transvaal 
Ptemicr  Diamond  Mine  saw  it.  They  described  it  as  an 
onHnaiy  star  with  a  tail  to  it,  apparently  a  little  to  the 
tf|{lit  M  the  point  where  the  sun  rises.  Apparently  Mr. 
Innea  was  nearly  as  unfortunate  as  some  London  astro- 
nonirri,  for,  having  made  a  series  of  observations  on  the 
morning  of  January  17,  he  and  his  colleagues  were  pre- 
vented, by  overcast  skies,  from  seeing  the  comet  again. 

A  number  of  observations  now  recorded  in  the  same 
journal  and  in  the  Comptes  rendus  show  that  the  comet's 
brightness  decreased  very  rapidly  after  January  30,  and 
this  probably  nrdiunts  for  the  disappointment  of  a  large 
number  of  people  in  not  seeing  it  after  reading  the  accounts 
of  its  extraordinary  brllli.inry  nnij  b'j.Tutv.  M.  Coggia 
found  that  on  February  11  it  uay  bur  a  brij^llt  nrbulosity 
about  equally  visible  witli  a  ^tar  of  magnitude  8-4;  on 
February  4  it  was  as  faint  as  magnitude  7-6,  and  only 
•how«d  'faint  tram  of  «  tail  near  the  nucleus. 

Hai-Ley's  Comet. — .An  interesting^  ]iopu!ar  address 
dr>livprrd  l>rfore  the  Jersey  Societ*.  in  I.^indon  by  Mr. 
\V.  B.  Brodrick  in  Decemt>rjr  Imrxit  is  now  publiNtn-d  in 
Science  Proftress  (No.  15,  p.  ^<i;i.  Thr  .-Mdrf'-'i  ronlains 
a  discussion  of  (h''  bis.torica!  rv.-nti  which  biv._-  coincided 
with  the  comet's  known  apparitions,  especially  that  of 
1066.  and  aome  intaretting  quotationa  from  early  writers 

are  given. 

It  is  now  improbable  that  thp  roirr't  will  be  seen  again 
until  the  third  week  in  April,  when,  until  its  transit  on 
May  i9,  it  irill  rise  shortly  before  the  sun  abnost  due 
east. 

Thb  Suv-sroT*  OF  Septeubeb  25,  tpog. — .\n  interesting 
description  of  the  siin-^pot^  of  September  25,  illustrated  by 
photographs  taken  witli  the  Rumford  spectroheliogmnh  at 
the  Yerkes  Observator?.',  is  Riv-n  by  Dr.  Slorum  in  No.  t, 
vol.  .xxxi.,  of  the  Aslrophvsual  Joumal  (J.muarv.  o.  26V 
The  historv  <if  ib<»  spot,  shown  to  be  connect''fl  wiiti  lb'- 
magnetic  <itorm  of  September  2i>,  is  given  from  its  appear- 
ance on  Sf ntember  l  to  Nos'^mhr-r  10,  whrn  it  was  last 
sefr».  and  the  Yerkes  dSs'-i vatinns  ronfimi  those  mad**  at 
Sourli  Ke  nsington  in  •■bnwinc  th.nt  thp  spot  was  especially 
in  •i\--  at  the  time  of  the  iiiacn.  tii-  storm.  On  September  24 
tb'-  fi'i^b.-I^-vpl  calcium  flocmli  sboxv-H  r»  soiral  form  nv-r 
iiic  !.por  hut  on  September  tbiv  h.id  disaopearcd,  and 
was  rrpbif'tl  by  a  number  of  bridges  crossing  the  snot. 
On  Seoieniber  27  the  nrrangempnt  of  these  bridges  had 
changed  completely,  and  there  was  acain  a  trace  of  the 
spiral  structure.  .\  prominence  plate  taken  on  Sep- 
tember 30.  at  jh.  48m.  G.M.T.,  showed  that  the  spot 
area  was  still  active,  for  there  were  several  nromin^su >  s 
at  the  r<»gion  of  the  limb  where  the  «f>rit  had  di<apn'».-ired  : 
a  second  plafe.  t?»k''n  ah.  f-in  CMT..  sbowfl  that 
In  the  intrr-\al  a  v-iob-nt  rrunfion  b:.rl  orrurr'-tl.  a^d  in 
placp  of  n  smnll  siprtlr  promin^nrr  there  was  a  brilliant 
one  extending  sonv^  or  f^"  alone  the  limb,  and  rialllg,  in 
several  arches,  to  a  bright  of  33,000  km. 

Disri,ArKMBM  riF  Lives  .*t  the  Scn's  Limb. — ^In  publish- 
ing h->-  iinport.irit  rrsuits  on  the  spectroscopic  determina- 
tion of  ihe  %un's  peri'>l  of  nit.iiion,  Dr.  Halm,  io  1907. 
directed  attention  to  stN  ^  ra!  r.asi  s  wbi  r-  tbr  re  wi^rr-  siiiall 
displacements,  of  cert.ain  lin.^s,  i^tdepend(^n^  of  thos-  due 
to  rotation.  Since  th-n  t!if>  matter  has  been  untiT  invrsti- 
gation  at  Mount  VVilson,  and  Mr.  W.  S.  .Adams  now 
publishes,  and  discusses  at  length,  the  r^-sults  ohtainrd. 
Too  many  points  of  interest  are  raised  in  his  paper  to  be 

discu^srxl    ad'^qiint>'lv    h<-r''.    but  OnO  UT  tWO  Of  the  Cblcf 

ones  mav  b'^  briefly  referred  to. 

.\  rtr-af  d'-al  of  the  work  has  been  carried  out  with  the 

3o-f<)Ot  spfTtroiJr.iph,  used  in  rrvnnertion  with  the  tower 
tf  l' s.~op..,  rhus  prov-dinp  pbotnjjraphs  of  larf^"  dispersion. 

"spvi-n  class.. s  nf  lines  wf>ro  se!r^rt*-d  for  sORcial  discussion, 
s.)  that  .-mv  d'tTf-rrrtial  'ff'-cts  mij^ht  be  the  bettrr  investt- 
gatfjd.  and  ah-iijether  470  lines  were  de«lt  with  ;  the 
intensities  at  limb  and  centre,  the  displacempnt.  and 
various  remark"!  nr"  tah!ilnt»d  for  e.iTh  Ilo'^.  Two  values 
for    the   dlsplai  cin'Tt    are    i^iv-n.   auc    tllc    observed  value, 

the  other  flie  value  obtained  after  applying  to  this  a  correc- 
tion of  o<H»  k  .  indicated  by  the  cyawogen  bands  a«  betog 
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probably  due  to  motion  |n  the  lint  of  sight  produced  by 
convection  currents  in  the  values  for  the  centre. 
These  resulu  show  that  the  lines  of  titanium,  vanadium, 

and  scandium  are  less  displaced  than  those  of  iron  md 
nickel,  and  this  ia  considered  to  be  an  indication  that  the 
cause  producing  the  relative  "  shifts "  is  most  effective  at 
the  lower  levels.  Lines  mokt  strengthened  at  the  limb 
generally  show  the  smaller  displacements,  and  the  eatplana- 
tion  offered  is  that  the  intensification  is  a  temperature 
effect,  the  higher  level  lines  being  cooler;  the  smaller 
displacement  is  thus  in  accordance  with  tlie  previous 
conclusion. 

The  enhanced  lines  are  well  marked  In  the  results,  and 
generally  show  a  much  greater  displacement  than  the  arc 
lines.  This  is  especially  prominent  in  the  case  of  lines 
extremely  weak  in,  or  absent  from,  the  arc  spectrum,  as 
shown  by  the  special  study  of  eighteen  lines  given  in 
Lockyer's  list  of  the  enhanced  lines  of  iron  ;  the  line  at 
\  4385-548  give*  a  larger  displacement  (  +  0-013  •^•)  than 
any  otiier  line  on  the  more  refrangible  side  of  A  5500. 
The  suggrsted  c.vplanation  of  this  peculiarity  of  enhanced 
lines  is  that,  in  the  si.lar  spectrum,  thev  aru  due  almost 
exclusively  to  the  "  oratmiations  "  on  the  disc.  If,  as  has 
been  suggested,  these  granulations  sifjnify  njasses  of 
asc<.-nding,  heated  vapours,  the  measures  at  the  centre 
would  be  affected  by  the  resulting  riitf.  rential  motion  in 
the  line  of  sijjht,  and  so  incre.ised  dlsplaremrnts  would 
result;  an  upward  motji^n  ot  ou  Iciii.  per  sec-  in  thO 
granulati«>ns  woald  ac' ount  for  th-  re-s.iUs  found. 

Finally,  the  r^  sul-.s  i[idieat.-  that  th-  relative  displare- 
mcnts  .irp  ra\ised  by  preisure,  althoiiuii  this  is  a  gen- ral 
result  to  which  there  are  excijptions.  which  further  irvi  sti- 
gations  may  adequately  explain.  The  action  of  nuagnetic 
fields,  of  artomalous  dispersion,  and  various  other  causes 
are  referred  to,  but  more  evidence  is  necessary  ere  their 
definite  relation  can  be  Inferred. 

The  "  .Avi  ARio  "  or  thk  Madrid  OBSBavATORV,  191O.— 
From  the  Madrid  Ob-.,  rvatory  we  have  received  a  copy  of 
their  ••  .\iiuario  "  for  inio,  a  useful  volume  containing' the 
Usual  as^triitioiT-.ical  tables  aitd  some  interesting  articles  On 
astronomical,  subjects.  Thi-re  is  also  a  r^sum^  of  the 
solar  observations  m.id»  at  the  observatory  during  IQ08. 
containing  a  <  omplete  d.iils',  and  -uiiunarised,  record  ol 
the  prominence  observations,  and  a  similar  rfsumi  ot  the 
meteorological  observations. 


THE    ORGASISAHOS    OF  ISDVSTRIAL 
KESEARCH. 
A  N  address  delivered  by  Mr.  \V.  R.  Whitney  at  the 
twentieth  anniversary  of  Clark  UnivcrsitVi  and  re- 
printed from  the  Journal  of  the  American  Chemical  Society 
in  two  recent  numbers  of  the  Chemical  Nem,  contains 
many  suggestive  and  valuable  passages,  expressed  with 
characteristic  forcefulness.    As  the  author  is  hlmaelf  at  the 
head  of  a  Staff  of  eighty  investitttors,  he  la  well  aualified 
to  speak  on  Che  "  Otgaoisatran  <»  Industrial  RcMaren."  In 
his  view  the  fundamenttl  problem  is  to  secure  men  who 
are  endowed  with  the  essential  -qualities  of  optimistic 
activity  and  knowledge;  the  former  he  regards  as  of 
supreme  importance,  in  view  of  the  fact  that  general  laws 
usually  indicate  die  tmpossibility  of  a  process  rather  than 
the  specific  conditiona  under  which  success  may  be  achieved. 
Fortunately  this  4)uaUty  can  be  imparted,  as  has  been 
proved  agam  and  ag«dn,  by  the  establishment  of  "  schools  " 
of  research,  many  of  which  have  become  world-wide  In 
their  operation ;  fortunately,  also,  it  is  poseiibte  by  suitable 
organisation  to  utilise  the 'labours  of  those  who  are  not  ao 
endowed  to  promote  the  achievement  of  the  Ideals  con- 
ceived by  the  few  who  are;  and  ia  «ich  an  organisation 
i  it  is  urged  that  the  output  shouM  be  not  merely  propor- 
I  tional   to   the   number  employed,   but   to   some  higher 
exponential  function.    In  such  a  complex  scheme  It  U  not 
j  thought  to  be  posnble  to  reward  each  liwesiigator  by 
I  royalty  or  by  any  such  direct  payment  fcMT  his  suocesS  in 
m, iking  discoveries  of  definite  commercial  value,  on  One 
hand  beca\ise  hi''  success  is  only  in  part  due  to  Ws  Own 
efforts,  and  on  the  other  hand  because  each  investigator 
must  b«  freely  available  for  carrving  on  lines  of  work  in 
which  success  of  this  kind  is  not  iike^  to  ensue. 
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In  rt'jjrin'f  in  ni.itrrini  pquipmrnr,  xhf.  author  iioliU  views 
I't  ;i  vi-.'i,  atlvaiuid  tliaiaittr.  N>i>^>i'.y  is  iiol  the  mothur 
(if  iiivtnsion;  kiiowlcdjjc  and  ixpcriuicnt  are  its  parents. 
T  his  is  cjearly  seen  in  the  casf  many  industrial  di»- 
cxj\»-ries;  h;gh-';[)'*r<l  cut'tnjj  tools  \v<*rf  not  n  necessity 
«-hi<  h  prrr<il«l,  L.jt  an  .ippliL.iticm  uhlth  followed,  the 
rfi-c.jv.  ry  of  th'-  proprrtirs  of  iungsttrii-chi«jinium-in>r>  alloy*  ; 
^o.  toil,  the  usr  of  tii.iinuni  in  arc  lamps  and  of  vanrulium 
in  ».t<f!  w<Te  srtjuf-ls  in  tho  Industrial  preparaiion  of  thp-.ij 
metjl>,  ami  not  di'^  ovi  ric-s  madf  (n  shc<-r  foroj  of  necessity. 
Much  th"'  s..inip  consideration  applies  to  ilr-  iquipntesii  of 
an  iinlusiri.d  laboratory,  where  the  rtiost  u-^i  ful  tools  were 
often  acqutrtti  with  no  idea  of  the  ti^fs  to  which  th«^v 
wxMild  ultimatrly  be  put.  "  No  good  t<n:il  live  s  lun;^  f>ji  a 
«inpl*-  ust'  alone.  Many  times  wc  hiivf  qur'.tion<<l  th.' 
advisability  of  installing  some  new  apparatus  a  vaiumn 
furnace,  a  pair  of  metal  rolU,  some  special  galvanom«trr, 
some  microicopr,  a  hydraulic  press,  a  power  hammer,  a 
steam  digester,  &c.  Never,  after  it  hecamp  a  part  of  the 
•■qtiipment,  ha«  it  seemed  possible  to  proctt-d  without  it.  In 
the  sinj»Nf  c.'tvf  of  the  electric  vacuum  furniice,  for  cxantple, 
our  labi>r.-itiirv  lias  inadtf  almost  continual  use  of  from  three 
to  cif^ht  for  the  past  five  years.  The  laboratory,  piped 
s^-cral  yearn  .ngo  with  high  vacuum  aild  with  electrolytic 
hydrofien,  b«-sid(>«  stram,  air,  water,  and  gas,  will  probably 
never  operate  without  them." 

Similar  consideration*)  apply  to  a  library.  A  library  con- 
taUliniJ  ten  of  the  Irading  research  journals  of  the  world 
may  be  said  to  have  in  each  volume  about  100,000  brain- 
power hours,  and  it  would  be  follf  not  to  utilise  n  charged 
»|ora^e-lMitter7  of  this  taifiwflse  capacity  when  it 'can  so 
rvadily  be  tMfalled. 


SOME  RECEST  APPLICATIONS  OF  OZO.SE. 

\  L  I' HOUGH  caone  has  now  t>een  definitely  luiown  for 
nearljr  aevonty  years,  ha  commercial  production  and 
exploitation  It  on«  of  tbo  many  bye-poducu  that  have 
resulted  from  the  modern  development  of  electrical  engineer- 
ing. The  ''Oieonair*'  Company,  of  96  Victoria  street, 
Westminster,  has  taken  advantage  of  these  developments 
to  produce  a  series  of  compact  and  (in  many  cases)  port- 
able ozontsers  which  can  bo  coonected  directly  to  the 
ordinary  lighting  cireulta  and  iSt  In  oporation  by  means 
of  A  eottpie  of  tunabtar  twMm,  tmt  eootroQlng  a  fan  or 
blower,  and  the  odier  a  eoit  or  trnosformer  for  energising 
the  aluminium  gauze  in  contact  iritfa  which  the  oaone  is 
produced*  The  simplicity  of  these  arrangements  should 
prom  mn  inqMrtant  factor  in  senu^  die  general  otiUsa* 
don  of  oaooft  In  aU  thoao  eases  in  which  Its  usefulness 
has  been  conchisl«e|]r  demonstrated. 

Most  of  the  new  designs  are  intended  for  the  purifica- 
tion of  air,  and  in  the  case  of  large  buildings  their  utility 
and  efficiency  can  scarcely  be  doubted.  In  a  small  room 
or  in  close  proximity  to  a  generator,  the  presence  of  an 
excess  of  oione  might  well  be  disagri>eable,  as  those  who 
have  worked  with  it  have  good  reason  to  know,  but  in 
a  crowded  hall  the  atmosphere  of  a  public  meeting  would 
stand  to  gain  enormously  by  the  fr.;sh-:ning  ami  pmifyin^ 
•  ffccts  of  one  or  two  well-placed  uzonistrs.  In  casus  such 
.K  the  above  it  is  difficult,  and  in  ti:a:iy  bulldiiii;s 
impossible,  during  the  winter  to  introJui  o  rr.ouj^'h  air  from 
outside  to  prevent  the  atmusphT''  from  b'rominjj  "  stuffy," 
but  the  most  dang' rou^  and  unpl.jasant  effects  might  well 
be  got  rid  of  by  m^ans  of  ozone. 

This  general  id-a  has  b'-en  uorkod  out  into  a  definite 
and  novel  srhTn''  of  ventilation,  which  is  actjuirin^  con- 
siderable popularity  in  Rus<>ia,  where  warmth  and  frpsh- 
ness  have  usually  prcs-nted  thrmselves  as  alternatives 
rather  than  as  r-ompatib!.'  fiutnUtips,  nnd  in  the  tropic^, 
wh-  ri-  the  introdurtion  of  lai  i;.-  volumes  of  air  from  'li'- 
outside  is  sufTuipnt  tn  destroy  vvhattver  remnants  of  cool- 
ness mar  be  r*tainod  hv  the  use  of  verandahs  and  other 
devices  for  excluding  tlv-  fjlare  of  the  sw.  In  parh  of 
these  widely  differing  circumstances  the  method  us<^d  is 
to  withdraw  air  from  xh-^  rci.  m,  purify  it  by  scretrning, 
washing,  and  ozonising,  cool  e^r  warm  as  the  case  may 
be,  and  return  it  to  the  room  with  a  i^ufTirient  admixture 
of  outsid-  air  to  keep  the  proportion  of  cirbon  dioxide 
within  re.isnnable  limits.    In  this  way  a  great  economy  of 
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heating  or  cooling  is  arhievpd,  whilst  the  wholesomeness 
of  the  atmosph'-re  is  fully  maintained. 

The  sterilisation  of  air  by  means  of  ozone  has,  found  a 
widespread  application  in  brewinf;.  wherr  it  replaces  with 
great  advantage  the  cumbrous  and  only  partially  effective 
systems  of  air-filtration  that  have  been  employed  to  prot'^rt 
the  wort  during  fermentation,  cooling,  refrig- r.<tinR.  and 
bottlinp; ;  it  is  also  of  service  in  protecting  th*'  yenst  from 
contamination  whilst  it  is  being  drained  ofl  frarn  the  wort. 

An  .application  of  orone  of  a  more  familiar  tj-pc  is  in 
the  bleaching  of  palm-oil  for  soap-making.  This  has 
usually  been  ellectea  by  means  of  bichromate  and  muriatic 
.irid  nf  a  m-st  which  may  amount  to  as  much  as  301.  p*  r 
toil.  Tlie  l:)le-.ichinf;  of  the  oil  by  oronc  U  v<  ry  '-ffectivr, 
■  ■vr'ii  in  ilic-  CIS,-  of  sp.  rially  bad  s.imp!»"5,  and  costs  little- 
mure  than  n  'entli  of  this  sum  ;  in  addition,  tlif  d.irk 
sediment  that  is  thrown  out  during  purification  is  much 
smaller  in  bulk,  and  the  waste  of  ml  is  therefore  greatly 
reduced. 

It  is  claimed  that  the  02onis<d  air  produced  by  the  n  \v 
types  of  apparatus  is  entirely  free  from  oxides  of  nitrogen, 
a  point  of  considerable  importance  in  many  of  Its  com* 

inercial  applicaliooc. 


AMERICAN  ECONOMIC  ENTOMOLOGY. 

A  CCORDING  to  dw  twentjr-lifdl  report  of  Oe  Stato 
Entomologist  on  the  noxioua  and  beneficial  Insects 
of  lUloois,  the  scope  of  the  work  oi  the  Entomolog^CBl 
Depaftment  of  that  State  has  been  vary  Imgeljr  ioGt«Med 
as  the  result  of  special  legiblative  eoaetments,  and  Ott 
preamt  report  Is  tlia  first  to  be  lirnwo  under  the  new 
conffitioas.  Its  contents  conrist  of  three  articles,  one  on 
expcrimenta  to  diack  the  eom-rool  ■phlii  a  aecond  00  the 
habits  of  the  corn-field  ant  (Losiiis  tngsr  ammeomM),  and 
a  third  on  tin  insects  InfesHng  clover  and  alfalfa.  Since 
all  three  have  been  already  issued  as  Bulletins  of  the  Aori- 
cultural  Experiment  Station  of  lUbioia  Univenily,  mty 
need  not  be  further  noticed. 

The  mites  of  the  group  Oiibatoidsa  form  the  subject  of 
an  article  in  vol.  vii.  of  the  Bulletin  of  the  IlUnds  State 
Laboraton-  of  Natural  History.  These  mites,  which  are  not 
much  larger  than  the  head  of  an  average  pin,  are  charac- 
terised by  their  hard,  chi'.inous  intpjjument,  on  account  of 
which  they  are  commonly  spoken  of  as  beetle-mites, 
although  they  are  not  to  b«  confounded  with  the  mites 
infesting  coprophagous  beetles.  They  are  generally  found 
under  decaying  timber,  b<neath  bark,  under  ston-^s,  in 
nrtoss  or  grass,  or  on  tlip  twi<»s  of  trees,  and  do  not 
appear  to  inflict  any  Sp-cial  d.ima^,'f>  on  crops.  In  the 
present  article  Mr.  H.  E.  Kwing  describes  a  number  of 
new  sperips. 

In  article  i  of  vol.  viii.  of  the  same  publication  Mr. 
J.  D.  flood  ijivps  descriptions  of  new  generic  and  specific 
types  of  thrips  of  the  Coup  Thvsanoptera  from  Illinois. 

.Army-worms  and  cut-worms  infe-stini;  su^Jar-cane  in  th» 
Hawaiian  Islands  form  the  subi'-ct  of  Bulletin  No.  7  of 
the  Entomological  Division  of  the  Experiment  Station  of 
the  Hawaiian  Suf^ar-plantcrs'  .\ssoci8fion,  published  at 
Honohih).  Of  the  various  species  of  "  armv-worms,"  the 
widely  spread  Cirphis  uni{-unct<i  is  nhundaiit  in  the  inlands, 
'uit  the*  larva;  do  not  seem  to  assemble  in  the-  hordes  which- 
have  given  rise  to  the  name  of  the  group.  Thev  inflict, 
however,  considerable  damape  on  voung  suf^ar-cane, 
although,  fortun.itelv,  ther*"  is  an  interval  betwf-en  the 
disappe-arar.ce  of  on"  brood  and  .  the  developnun?  of  .a 
s'cond,  which  affords  time  for  the  plants  to  recuoerate. 
'!  lie  r-.umli-rs  of  th-  c^rass  anny-xwomi — the  catr-rpillars  of 
th"  moth  N'.f't^.'crd  mfiHrStin,  a  sr>cci'-s  lndii'enoti«  to 
M.iuritiij^     -vstcrn   .\frira.   and   the   Oriental   and  .\ustral- 

asian  regions — hav<>  been  kept  in  check  in  Hawaii,  where 
they  formerly  did  much  damage,  by  the  introduction  of 

m\-n.T  birds  from  India. 

Since  wevils  are  a  jjroup  with  which  ttie  •■corioniic 
entomctk»gist  has  rnanv  de.TUnt;s,  refrrencp  mav  be  m.ide 
here  to  a  paper  on  North  .■Nmerican  rurrul)on!d:E,  by  Mr. 
W.  T>.  Price,  published  as  No.  1708  of  the  Proceedings  of 
f'io  I'.s.  National  Museinn.  A  cumber  of  new  Qiecies  are 
Qamed  and  described. 
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COLULRS   OF  SEA  ASD  SKY.' 

A  RECENT  voyage  round  Africa  recalled  my  attention 
to  interesting  problems  connected  with  the  colour  of 
the  si<a.  They  are  oot  always  caiy  of  SoluUon  in  conse- 
quence of  the  circumstance  that  there  arc  several  possible 
sources  of  colour  the  action  of  which  would  be  much  In 
thu  &anic  direction.  We  must  bear  in  mind,  diat  the 
absorption,  or  proper,  colour  of  WAter  cannot  manifest 
it-<  If  unless  the  li^t  travene  •  suiScient  diickitess  before 
reachiiig  the  eye.  !■  die  OCein  the  depth  is,  of  ooiwse, 
adequate  to  develop  the  colour,  hut  if  uw  water  is  clear 
there  is  often  nothing  to  aend.  the  light  back  to  the 
observer.  Ia  theie  drcttmcttUKCS  die  proper  colour  cnnnot 
be  se«i.  The  much  a&nired  duk  b&ie  of  the  deep  sea 
has  nothing  to  do  with  the  eoknir  of  water,  but  is  simply 
the  blue  of  fht  sky  seen  hy  reflection.  When  the  heavenii 
are  overcast  the  water  looks  grey  and  leaden  ;  and  even 
when  the  clouding  is  partial,  the  sea  appears  grey  under 
the  clouds,  though  elsewhere  it  may  show  colour.  It  is 
remarkable  that  a  fact  so  easy  of  observation  is  unknown 
to  many  even  of  those  who  have  written  fiuin  a  s. '..'iitific 
point  of  view.  One  circumstance  which  may  raise  doubts 
is  th.Tt  the  blue  of  the  deep  sea  often  looks  purer  and 
tuUi.i  than  1I1.H  ot  the  sky.  'I  think  the  explanation  is 
that  we  arc  apt  to  make  comparison  with  th.-it  part  nf  the 
skv  which  lies  near  the  horizon,  wli.rtas  tlii-  b'.st  bliip 
conies  tvom  rjcar  the  »'-iillh.  in  fait,  wIiiti  Ihr-  vsMtrr  i-i 
smuolli  and  the  angle  of  oSscrv-iiioa  such  as  to  rtilcct 
low  sky,  the  apparetu  blin-  of  the  water  is  much 
deteriorated.  In  these  cit miiKtances  a  rippling  due  to 
wind  greatly  enh.mL' s  the  toloar  l>y  reflectmg  light  from 
higher  up.  SV-n  from  tli--  dn.k  of  a  uteamcr,  those  parts 
of  th.'  waves  wiru  h  slop..  tow.-irds  the  observer  show  the 
Ix-t  ri>Ir>in  for  a  like  reason. 

I  h-  ri  al  colour  of  ocean  water  m;n  oft'  u  b:^  m  -  d  wlii  ti 
there  arc  breakers.  Light,  p*>rhaps  directly  from  the  sun, 
may  then  tr.iverse  the  i  r'  ^t  of  the  waves  and  afterwards 
r^ach  the  observer.  In  my  »  Nperience  such  light  shows 
decidedly  gn- n.  .Ag.iin,  ovi  r  tlv  mk  u  of  the  ship  a  good 
deal  of  air  is  entangled  and  carried  down,  thus  jiroviding 
ilie  necessary  reflection  from  urtder  the  surface.  Here  also 
the  colour  is  green. 

The  only  places  where  I  have  seen  the  sea  look  blue 
in  a  manner  not  explicable  by  reflection  of  the  sky  were 
Aden  and  Suez.  Although  the  sky  was  not  absolutely 
overcast.  It  seemed  that  part,  at  any  rate,  of  the  copious 
if  not  very  deep  blue  was  to  be  attributed  to  the  water. 
This  requires,  not  only  that  the  proper  colour  of  the  water 
should  here  be  blue,  but  also  the  presence  of  suspended 
matter  capable  of  returning  the  light,  unless,  indeed,  the 
9e.i  bottom  itself  gouM  serve  the  purpose. 

The  famous  grotto  at  Capri  gives  an  unusually  good 
opportunity  of  seeing  the  true  colour  of  the  water.  Doubt- 
less' a  great  'part  of  the  effect  is  due  to  the  eye  being 
shielded  from  external  glare,  and  so  better  capable  of 
appreciating  the  comparatively  feeble  ligbt  which  has 
traversed  considerable  thicknesses  of  water.  The  question 
was  -  successfully  discussed  many  years  ago  by  Melloni, 
who  remarks  that  die  beawhr  of  tfie  colour  varies  a  good 
deal  with  die  weather.  The  light  whldi  can  penetrate 
comes  from  the  sky.  an^  not  directly  bom  die  sun.  When 
the  day  Is  clear  the  bluertess  of  die  sky  cooperates  with 
the  bhiencss  of  the  water. 

That  light  reflected  from  the  surface  of  a  liquid  does 
not  eahibit  the  absorption  colour  is  exemplified  by  brown 
peaty  water  such  as  is  often  met  with  in  Scotland.  The 
sky  seen  by  reflection  is  as  blue  as  If  the  water  were  pure ; 
but  an  attempt  to  illustrate  this  fact  by  cx|>eriment  upon 
quite  a  small  scale  was  not  at  first  successful.  A  large 
Whif  nhofographic  dish  containing;  dirk-brown  oxidised 
"  pvro  "  was  exposed  upon  the  lawn  'iurint;  a  fine  d.iy. 
Although  til"  ri'iv  I 'i  ll  ll^;ht  L'-itaiiiI\  laru--  i;i.im  rli.  clear 
";kv,  the  coiour  liid  not  .ippr.-ir  pronoun*  ■  1!.  p.irtls  ill  con- 
set|lienre  of  th<'  ^ll.ii-  nf  tli-'  siin-hine  from  ih-  .  ti;;- s  of 
the  dish.  The  subsiiiuiion  of  :i  <i:-h  of  glass  elTtcir?*!  an 
improvment  ;  but  it  was  only  wl.'  a  '.li  ■  eye  was  protected 
friim  »'Xtr.ine<>us  light  by  the  han  is  or  more  perfectly  by 
rip-  interposition  of  a  p.istrtjo;ii .,1  t-.ibf  hi  lil  rlosc  up,  tli.il 
the  blue  of  the  reflected  liuht  uumift-stcd  its  proper  purity. 

■  i>^'-'«'r.«  d<livercii  Rovn!  I  i  ui M FtUay,  Fchusiy  •s,b]r 
tK«  Kistil  HoQ.  Umi  Raylcigh,  O  M..  K.R.S. 
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1 1  wdul.J  seem  that  the  explanation  is  to  he  <;oui;!ht  in 
difTiision  of  li^]il  within  iIm.-  |.-r,>  of  tlv-  cm  ,  in  t on^>>-L|U' nee 
of  uliich,  •■-.pi  1  i.;ll\  in  I  Id.  r!',  [>crsons^  ih.'  whole  lield  is 
liable  to  b'-  witli  am  str.in^  li^ht  finding  access- 

As  regards  the  proper  colour  of  |va:e  water,  art  early 
opinion  is  that  of  Davy,  who,  in  bis  "Salmonia,"  pro- 
nounces in  favour  of  blue,  basing  lils  coticlusion  upon 
observations  ..jf  snow  .an.;!  ijlaciur  st:>:aiiis.  The  latter, 
indeed,  nr.-  ofii  n  turbid,  but  deposit  the  ground-up  rock 
\vhi>  !i  till  y  (  oiii.iin  when  opportunity  offers,  as  in  the  Lake 
of  Cieneva.  A  like  conclusion  was  later  put  forward  bv 
Uu  nsen  on  the  basis  of  laboratory  observations.  The  most 
elaborate  experiments  are  those  of  Spring,  who,  in  a  series 
of  papers  published  during  many  years,  discusses  the 
difficult  questions  involved.  He  tried  columns  of  great 
length — up  to  a6  metres;  but  even  when  the  distance 
traversed  was  only  4  or  $  metres,  he  finds  the  colour  a 
fine  blue  only  to  be  compared  with  the  purest  sky-blue 
as  seen  from  a  great  elevation ;  but  when  the  tubes  contain 
ordinary  water,  even  ordinary  distilled  water,  the  colour 
is  0veo  or  yellow-green,  and  not  blue. 

Tho  conversion  of  the  original  blue  into  green  is,  of 
course,  explicable  if  there  be  the  slightest  contamination 
with  colouring  matter  of  a  yellow  character— t.e.  strongly 
absorbent  of  blue  light.  Spcing  sbows  that  this  is  the 
cfTfct  of  minute  traces— down  to  one  ten^milUonth  part — 
of  iron  in  the  ferric  state  or  ol  buraus.  The  greenness 
of  many  natural  waters  is  thus  easily  understood.  Another 
i|ucstion  examined  by  Spring  is  not  without  bearing 
our  present  subject,  viz.  the  presenee  of  suspended 


I  am  the  better  able  to  appreciate  the  work  of  Spring, 
that  many  years  ago  I  tried  a  variety  of  methods,  inchidlAg 
djstillation  in  mcim,  in  order  to  obtain  water  in  the  con- 
dition which  Tyndall  described  as  "  optically  empty, "  but 
I  met  with  no  success.  Spring  has  shown  that  the  desired 
result  may  be  obtained  by  the  formation  within  the  body 
of  the  liquid  of  a  gelatinous  precipitate  of  alumina  or 
oxide  of  iron,  by  which  the  fine  particles  of  suspended 
matter  arc  ultiinateK  ctrriid  down. 

Perhaps  the 'most  tt-lluig  ubs-ei  vations  upon  tli''  i-rilour  of 
water  are  those  of  Count  .Aufsess,  who  m -asari  d  tli-  .1.  ;ual 
transmission  of  light  belonging  to  various  parts  of  ihe 
spectrum.  1  hr  principal  absorption  is  in  the  red  and 
yellow.  In  the  <,ase  of  the  purest  water,  there  was  praciic- 
ail>  no  .ibsorpticii  abo\.j  the  brie  F,  and  a  high  degree  of 
trin^parrmy  in  this  ri|;ioii  was  attained  even  by  some 
natural  wati  rs.  '1  liat  ihr^i^  u  .it'  r-,  sliouUi  show  blue^  tsAcil 
in  iutlnirnt  thickness,  is  a  necessary  coii>ti]acnre. 

In  in\  own  experiments,  made  before  1  v,as  acquainted 
with  the  wtirk  of  .Aufsess,  the  lij^ht  traversed  two  glass 
tubes  of  an  aggregate  lengtli  id  .atiout  4  metres  (12  feet). 
On  occasion  the  light  was  reflL->;t>_-d  back  so  to  traverse 
this  length  tui..-  over.  I  must  confess  that  I  fi.iv-  n.  v.-r 
seen  a  blue  air..\\i  ring  to  Spring's  description  when  the 
original  light  w.i^  white.  For  final  tests  1  was  always 
careful  to  employ  the  light  of  a  completely  overcast  day, 
which  was  reflected  into  the  tubes  by  a  small  mirror. 
The  colour,  after  transmission,  showed  itself  very  sensitive 
to  the  character  of  the  original  source.  The  palest  clear 
sky  of  an  English  winter's  day  gave  a  greatly  rnhanced 
blue,  while,  on  the  other  hand,  isolated  cloud.^  .in-  usually 
yellowish,  and  influence  the  result  in  the  opposite  direction. 
1  should  my.self  describe  the  best  Colour  of  the  transmitted 
light  on  standard  days  as  a  greenish-blue,  but  there  is 
some  variation  in  iIm-  use  of  words,  and,  perhaps,  in 
vision.  Some  of  my  friends,  but  not  die  majority,  spoke 
of  blue  simply,  iwit  all  were  agreed  titat  die  bluencss  of  a 
good  sky  was  not  approached.  The  waters  tried  have  been 
very  various.  Sea-water  from  outside  the  grotto  of  Capri, 
from  Suez,  and  from  near  the  Seven  Stones  Lightship,  off 
the  Cornish  coast,  I  Owe  to  the  kindness  of  friends.  Of 
these,  the  two  former  showed  a  greenish-blue,  the  latter 
a  fulli  or,  perhaps,  rather  yelk>w-green,  and  these  ooloura 
were  luit  appreciaUy  modified  after  the  water  had  stood 
in  the  tubes  for  we^s.  It  is  important  to  remember  diat 
the  hue  may,  to  some  extent,  depend  upon  thickness.  It 
is  quite  probable  that  in  a  greatly  increased  thickness  the 
Capri  imd  Suex  waters  would  assume  •  more  decided  bhie 
colour ;  but  t  do  not  think  the  Seven  Stones  water  cooM 
so  behave,  the  colour,  with  la  feet,  seeming  to  involve  the 
absorption  of  blue  li^t. 
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Further  observations  on  grraler  il>'pth->  of  ^rn-\\.)i>r 
»'ould  be  drsirablf.  A  nuval  son  ir.tonr.^  iiv  that  off  ih'^ 
•  oast  of  Grrecc  a  plale  Ivinjj  in  f<  f.r, hoius  ot  wuKr  lui.'k'd 
Ut^  idcdl^'  bluf,  .iltlmu^h  ill'  skv  u  .1-,  a  dirty  grey.  I  have 
doubts  whether  Uiis  would  b<;  gcnt-rally  the  case  in  the 
Mediterranean;  the  green  lltM  to  aKwente  thicltiie*8» 
*troms  too  decided. 

Of  n.iidr.il  fr(  waters  that  1  h.ivr  irird,  none  was 
better  tiirtti  lliai  Iroiii  n  sprinjj  in  my  own  ^.irden.  This 
wal<T  is  hard,  but  brijjht  and  clear,  and  il  shnus  .1 
jire^nish-bluc,  barely  distini<uishnble  from  tlial  ot  tlic  Capri 
and  Su«-2  water.  Distillation  does  not  improve  thr  blur. 
.SVither  did  other  treaimrni!!  do  any  good,  «iuch,  for 
•■xampic,  as  partial  precipitation  of  the  lime  with  nlk.il;, 
or  pass;i}je  of  o*one  with  the  idea  of  o.\idisin(<  iiuiiiui. 
Wishing  to  try  wjit.  r  of  iii^;h  chemical  purity,  1  obtained— 
through  the  kind  oOitLs  of  Sir  J.  Dcwar— water  twice 
distiU^?d  from  nikatine  permanganate,  and  condensed  in 
contact  with  silvrr,  but  the  colour  was  no  bluer.  In  the 
light  of  this  evidence  I  can  hardly  avoid  the  conclusion 
that  the  blueness  of  water  in  lengths  of  4  metres  has  been 
exaggrratt^.  especially  by  -Spring,  although  I  no 
reason  to  doubt  that  a  fully  developed  blu-j  may  be 
obtaitw^  at  much  greater  thicknesses.  I  should  suppose 
that  tuflicient  care  has  not  been  taken  to  start  with  while 
li^ht.  It  may  bo  recalled  that  overcast  days  are  not  M 
COatmOA  in  some  parts  of  the  world  ns  in  F.ngland. 

A  third  possible  cause  of  apparent  blueness  of  the  sea 
muit  also  be  mentioned.  If  a  liquid  is  not  absolutely 
ckftr,  but  contains  in  suspension  very  minute  particles,  it 
Will  disperse  light  of  a  blue  character.  Although,  un- 
doubtedly, this  cause  must  operate  to  some  extent,  I  have 
swn  no  reason  to  think  that  it  is  important  ;  but  the 
existence  of  three  possible  causes  of  blumess  complicates 
the  interpretation  of  the  phenomena.  Hitherto  observers 
have  not  been  sulTiciently  upon  their  guard  to  distinguish 
blueness  h.^ving  its  origin  in  the  sky  from  blueness  fairly 
attributable  to  the  water  itself. 

As  regards  the  light  from  the  »ky,  the  theory  which 
atlrilmtes  it  to  dispersal  from  small  particles,  riinny  of 
which  are  smaller  than  the  wave-length  of  light,  is  now 
yretty  generally  accepted.  To  a  first  approximation,  \\\ 
tmy  rate,  both  the  polarisation  and  the  colour  of  the  light 
arc  easily  explained.  .•Kccording  to  the  simple>t  theory,  the 
polarisation  should  be  absolute  and  a  maximum  at  qo° 
from  the  sun,  and  the  colour  should  be  modified  from  that 
af  the  sun  according  to  the  f.ictor  but  it  is  ea^y  to 

tee  that  there  must  be  complications,  even  if  all  'b- 
particles  are  small  and  spherical.  The  light  illuminatiaj* 
them  is  not  merely  the  direct  light  of  the  sun.  but  also 
light  diffused  from  the  sicy  and  from  the  earth's  surface. 
<ki  these  grounds  alone  the  polarisation  must  be  expected 
to  be  ineomplele  even  at  90",  and  the  certain  presence  of 
purtielse  not  small  in  comparison  with  the  wave-length  is 
aMdisr  cause  operating  in  the  same  direction.  It  is  rather 
naurkabte  that,  9t  I  notioed  in  1871,  the  two  polarised 
OMnponents  show  much  the  same  colour.  The  observation 
is  fasst  mule  with  a  daublr-image  prism  mounted  near  one 
end  of  s  past^oard  tube,  through  which  a  suitable 
nctanAilar  aperture  at  the  other  md  is  seen  double,  but 
with  rae  two  imaifia  In  close  juxtaposition.  When  this  is 
db«eted  to  a  part  of  the  i^y  40*  from  the  sun,  and  the 
tube  tuned  intil  one  tnuge  is  at  ks  darkest,  the  two 
polsfised  components  are  exnSbited  side  by  side  in  a  manner 
favounhle  for  comparison  of  colours.  The  addition  nt 
the  eye  end  of  a  Niool  cm»abie  of  rotation  Independentu 
ef  the  tube  gives  the  means  of  etjualising  tlie  brightness  is 
without  altering  the  colours.  This  observation,  made  in- 
dependently by  Spring,  is  regarded  by  him  as  an  objertiuu 
to  tfie  tfisocy,  and  as  showing  tint  the  cause  of  the  blue- 
nen  and  of  the  polarisation  is  not  the  same.  The  argu- 
imot  wooM  have  more  weight  if  the  coloars  of  the  two 
components  were  exactly  the  «Bme  and  in  all  circum- 
stsnoes,  but  I  do  not  Ibink  that  this  is  the  case.  Obsen  a- 
dons  on  the  'puier  sky.  to  be  seen  from  great  elevations, 
wouM  be  of  interest.  The  question  is  to  what  caus<?s  the 
second  component  is  principally  due.  So  far  as  it  depends 
upon  sky  illuminatiofi,  it  would  he  bluer  than  the  first 
tomponent.  Any  "residual  Mue"  of  the  kind  described 
by  Tyndall,  and  due  to  partkles  somewhat  too  big  for  the 
thnple  theory!  would  nuike  a  contribution  in  the  same 
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(lirf-rtion.  On  ihi-  otl'.L-r  h.Tnil,  lar^t-  pjtlick-s.  under  thv> 
(liiitt  li>;lit  i'(  tlu-  sun,  .u'.d  jierhaps  small  ones,  so  far  a> 
■lliimin. !(.•<!  b>'  h^\n  li<j;n  thi>  parlh,  would  contribute  a 
wiiU'T  In  ;hi-   '-'..iv    .in   .ijji'i  usimate  compensation 

ma'.  oLiLir,  b'j;  n.:i:t'_[  i-.  c-r:.iiiily  Worthy  of  further 
attentiDn. 

In  this  connection  it  should  be  lu'ticcd  that,  according 
to  the  now  generally  received  electromagnetic  theory,  <  i.n. 
plele  polarisation  at  90'  requires  that  the  disperiiiij^ 
|).irt;(  l  -s  shiivini  1m  li.ive  as  if  spherical,  even  although 
mti.-iiulv  small.  If  the  shape  be  elong.-ited,  there  would 
be  inccimplctL-  [h-Ih 'sation  combined  with  similarity  of 
colour  even  under  (he  simplest  conditions. 

W  li.-n  ifK-  particles  arc  no  longer  very  small  in^com- 
parisoii  with  the  wave-length,  the  direction  of  maximum 
polarisation  was  founii  t>v  1  yndall  to  become  oblique,  and 
the  deviation  is  in  '.hr  <>ppi><.he  direction  to  that  which 
would  h.r.<-  hr'-n  .int;.  iji  it.  J  from  the  Brewsterian  law  for 
the  reflet iluii  of  i.^^lit  fruin  surfiices  of  finite  area.  As  I 
showed  in  iX.Sr.  th.-  i;r.i<hi.il  jn' l ipitation  of  sulphur  from 
a  very  wcik  anil  .i>  .d  soluiioii  of  "  hypo  "  exhibits  the 
phenomena  ti  ni  n  kably  well.  At  a  certain  Stage,  depend* 
ing  on  the  tiilnar  «)f  the  light,  the  direction  of  maximum 
polarisation  ti.  l  omes  oblique.  Even  when  the  obliquity  is 
Wi  ll  esta'iU^h.  li  for  blue  light,  red  light  still  continues  tO 
(iiIImw  iI  .  -,ir.i[>Ier  law,  and  the  comparison  gives  curious 
infiiijTi.iiiun  sojicerning  the  rate  of  growth  of  the  particles. 

I  il.  preferential  scattering  of  light  of  short  wave-kogth 
iiu'ilM-^  of  course,  a  gradual  yellowing  and  ultimata 
1.  (1.1  tuna  .,i  til.;  light  transmitted.  The  formation  in  this 
\va\  (if  '  lJ^^.  {  colours  is  well  illustrated  by  the  acid  hypo. 

1  ii.it  N|.iing  rejects  this  theory  in  favour  of  one  which 
^si.Lild  iitubute  sky-blue  to  absorption  by  oxygen  or  OfOne 
li  ,v  In  11  already  alluded  to.  Although  one  must  not  Con- 
i  Uiil'-  a  )  hastily  from  the  behaviour  of  these  bodies  when 
lii|ii.  li.  <l,  it  is.  of  course,  possible  that  their  absorbing 
qualiti's  may  influence  atmospheric  phenomena  in  some 
d'  a,,.,.  ;  but  to  attribute  the  blue  of  the  sky  to  then  seems 
uui  of  the  question.  It  is  sufficient  to  remark  that  die 
setting  sun  turns  r-  il,  and  not  blue.      _  ^ 

•Vn  interpsiin<^  mi.  stion  remains  behind.  To  what  klOd 
o|   filial!  ji.irrii         .it--;i- :  sing  short  waves  in  prefSPBOOe 

?  That  small  partides  of  saline 
or  other  solid  matter,  including  organic  germs,  play  • 
part  cannot  be  doubted,  and  to  them  may  be  attributed 
ni\M  h  i)f  the  bluish  haze  by  which  the  moderately  distant 
l.inlscapc  is  often  suffused;  but  it  scems  certain  that  the 
\  .  i  y  molecules  of  air  themselves  are  competent  to  ^Scatter 
a  blue  light  not  verv  greatly  inferior  tO  that  which  we 
actually  receive.  Theory  allows  a  connection  to  be  estab- 
lished between  the  transparency  of  air  for  light  Ol  various 
wave-lengths,  and  its  known  refractlvlty  in  comlHnation 
with  .\vagadro"s  constant,  expres^ng  tlw  number  of 
molecules  per  cubic  centimetre  in  gaS  Under  StandUfd  atmo- 
spheric conditions.  The  first  estimate  tl  transparency  was 
founded  upon  Maxwell's  value  of  this  constant,  vii. 
I  PX  lo'*.  Recent  researches  have  shown  that  this  number 
must  be  raised  to  j  7(^x10".  and  that  the  result  {s  prob- 
ablv  accurate  to  within  a  few  per  cent.*  It  has  been 
pointed  out  by  Dr.  Schuster  that  the  introduction  ft* 
raised  number  into  the  formula  almost  exactly  accounts 
for  the  degree  of  atmospheric  transparency  observed  nt 
high  elevations  in  the  tnlted  States,  apparently  justifying 
to  the  full  the  inference  that  the  normal  blue  of  the  sky  is 
due  to  molecular  scattering;  but,  although  there  is  no 
r.  Mson  to  anticipate  that  this  general  conclusion  will  I* 
upset,  it  should  not  be  overlooked  that  a  molecule,  esped* 
.illv  .1  diatomic  molecule,  can  hardly  be  supposed  to  behave 
.is  if  it  were  the  dielectric  sphere  of  theory.  Questions 
nr.-  1..  re  suggested  for  the  decirioo  of  which  the  time  » 
pi.rhaps  not  yet  ripe. 

P.S.— The  question  of  the  colour  of  the  Mediterranean 
and  other  waters  was  long  ago  discussed  by  Mr.  J.  Allfcen 

--an  excellent  ob»er»-*r — in  l^oc.  Roy.  Soc.  Edin.,  i88l-a. 
His  princip.il  conclusions  are  very  similar  to  niy  own. 
.Mr.  .Aitken  rightlv  insists  upon  the  influence  of  the  colour 
of  the  suspended  matter  to  which  the  return  of  the  light 

>  It  IK  •  cuthv*  in<l«iira  of  divcratncc  •«  sddUifie  «pi*!oa  thai  whil 
</sme  t  ill  deiqr  lbs  txhitiiee  af  aMlwnlM.  adwis  hava  MGecssfBDy  cosMcd 

tbcm. 
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is  due.  Only  when  this  U  whit*  hM  the  proper  colour 
of  the  water  a  full  chance  of  otaniiettii^  itt^.  From 
ttie  heights  of  Capri  I  noticed  that  the  tfiBuow  mtgr  imr 
the  shore  showed  decidedly  green,  m  effect  attributed  to 
the  yeUowncM  of  the  underlying  eiiad. 


A  GEOLOGIC  FORECAST  OF  THE  FUTURE 
OPPORTUNITIES  OF  OUR  RACE.* 

T^HE  established  custom  of  oiLusions  of  this  kind  leads 
^  the  association  to  expect  that  its  retiring  pmidcnt  will 
address  it  upon  some  theme  connected  with  the  field  of  his 
own  work.  I  shall  not  altogether  ignore  this  euslom,  but 
I  have  chosen  a  theme  that  is  at  once  peculiarly  humanistic 
and  distinctly  prophetic.  Gf-o\os^y  has  not  usually  been 
rsgpjidad  as  in  any  special  sens,  a  humanistic  science',  much 
fsse  a  prophetic  on&  But  it  is  just  b«cau»e  it  has  not  been 
■o  re^rded,  and  because  I  have  fondly  dreamed  that  it 
might  become  tributary  in  an  eminent  degree  to  humanistic 
problems  and  to  a  prophetic  insight,  that  I  have  chosen  the 
theme  assigned  lor  the  evening. 

Ever  since  the  race  came  to  a  virile  state  of  intelligence, 
it  has  tried  to  peer  into  the  future  that  it  might  guide 
itself  by  its  foresight.  Now  and  then  it  has  prolonged  its 
vision  beyond  mere  temporary  concerns,  and  has  en- 
deavoured to  prophesy  the  end  of  the  race  and  the  destruc- 
tion of  the-  rarth.  At  all  stages  the  depth  of  its  vision  into 
the  thinjjs  1)1  fore  has  been  close  akin  to  the  length  of  its 
vision  backward  and  to  the  depth  of  its  insight  into  the 
things  about  it.  The  lamp  of  the  past  and  the  illumination 
ol  the  present  have  been  its  light  for  the  future.  This  must 
dcni^less  always  be  its  tnie  method,  for  only  as  the  race 
sees  far  into  the  past,  sees  widely  and  deeply  into  the 
present,  has  it  any  firm  basis  for  a  confident  prophecy  of 
the  future.  Even  in  its  early  days,  the  race  did  not  fail  to 
note  that — though  this  may  not  be  so  of  the  ultimate 
entities — the  existing  forms  come  into  existence,  live  their 
day,  and  pass  away  ;  why  not,  thcrcfori',  the  race  and  the 
earth  on  which  it  dwells?  Even  as  the  race  grows  into  its 
fuller  maturity  and  the  horizon  nf  its  vision  is  enlarged, 
there  will  doubtless  still  remain  the  conviction  that  there 
has  been  a  b^inntng  of  the  rurrent  order  of  things,  arkd  a 
like  conviction  that  there  will  be  an  end.  The  enlargement 
of  vision  will  only  serve  to  bring  into  view  an  additional 
multitude  of  organisms  and  organisations  that  have  come 
into  form,  endured  for  a  time,  and  passed  away.  Any 
future  change  in  human  forecasts  is  not  likely  to  be  one  of 
method,  but  one  of  measure.  Some  of  the  features  that 
have  entered  into  former  prophecies  will  no  doubt  dis- 
appear, and  perhaps  new  ones  he  added.  The  forecasts  of 
prc-scientilic  times  often  made  the  doom  of  the  earth  hinge 
tin  some  l.-ipse  in  thr  ronduct  of  man — made  a  physical 
disasl'-r  «;«-r\-f  ns  .-1  nior.n!  punishment.  With  a  better 
1<[iowl(:dt;i-  (if  lh<'  niornl  l.iw  and  of  man's  place  in  nature, 

ihis  .-inthropic  view  will  no  doubt  give  place  to  a  more 
^oiiMsi<  lit  insight  into  the  sequences  of  the  moral  and  the 

pliysikul  worlds. 

In  the  rarlior  d.'iys  of  (tie  race  ttiu  liatkw  ard  l.)ok  w.is 
short,  .Tiid  tht-  putative  origin  of  the  nic«-  ;ind  of  thi-  tarlh 
W.15  pl.'ii  i  d  hut  a  few  thousand  years  in  th<-  p.isi  ;  in  i  <>r.- 
\<tnnncf  willi  this,  the  forward  look  placed  the  end  not  far 
in  the  fufure.  Sr>,  too.  as  the  beginninfr  made  ebaotic, 
the  end  was  innrlr'  i  .it.iclysmic. 

Thp  dawn  of  ihr  .  arth  sciences  was  followed  by  a  new 
forecast,  and  0*  th-  ^c  srlf-nrrs  grfw  this  underwent  revisions 

»od  recasts.  It  wn>  liarmii  that  thr  hi-tnry  of  thi  rarth 
Stretcher  bark  not  mci'  lv  far  thousands  but  for  niillior.s 
and  tens  of  million";  of  vc.ir-;  :  that  tli<;  On-going'.  of  tin 
earth  arc  actuated  by  r  ru  r^ii  s  too  broad  and  deep  ami 
strong  to  be  swpr\-cd  in  ih'  ir  (ourse  or  brought  to  an  end 
hy  the  ,icfs  f>f  fho'Sf  \%-1u)  rlwell  upon  it :  that  the  march  of 

•.arth-historv  das  a  niitjhty  tread  not  to  be  ineaSUKd  hjT  Ihc 

nirrit'i  or  lap'.'  s  of  'M  M  our  favoured  race. 

Tlv  trend  of  prooh-  tic  thought  in  the  last  century  inv'tes 
a  closer  review.  Tin-  basis  of  forern«:t  lav  fundamentally 
in  the  mode  of  orijjin  assigned  tl>^  '  arth  and  ir.  ihe  general 
trend  of  its  past  history,  especially  the  trend  of  those 

1  AddfMi  d*liva«d  at  Boflon,  Mast.,  on  ttacenbc*  37,  1909.  by  the 
feditaf  wMldsei  at  ika  Asimwhi  AiinrhrioB  I01  ibt  Ail»w>mnui  of 
ScwMi,  P^iol^  X.  C*  CbuAsrlm. 
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Maudes  that  controlled  the  oooditiona  of  life  on  tfa  euiiacft. 
IImi  Mtar  system  was  thoii|ht  to  have  had  its  orighi  hi  a 
gateeue  or  quasi-gaseous  admla.  The  earth,  as  a  member 
of  Om  sotar  system,  partook  of  this  origin,  and  was  ooa> 
odved  to  hav«  been,  at  an  early  stage,  itaelf  a  fiery,  gaseous 
globe.  It  i«  not  needful  here  to  review  the  special  hypo- 
theses Of  pav  honour  to  their  great  authors  from  Kant  and 
Xjiplace  to  Lockyer  and  Darwin,  for  the  eole  feature  tiiat 
potientially  shapM  the  history  of  the  cnrth  was  the  early 
gaseo<nMHten  state  in  a^ieh  they  essentially  concurred.  An 
altematrw  was,  indeed,  offered  in  the  suggestion  that  the 
eardi  migllt  have  grown  up  by  the  accretion  of  small 
bodies,  but  it  was  then  held  by  students  of  dynamics  that 
such  an  origin  was  Imnnslsiant  with  the  qnrnnctijr  of  the 
system  and  the  rotatiens  of  the  planets,  and  so  an  origin 
in  the  gaseous  or  quasi-gaseous  form  was  almost  uni- 
versally accepted,  as  by  compulsion.  Later,  the  gaseous 
earth,  by  oooling  and  condensing,  was  thought  to  pass  into 
a  molten  sphere  wrapped  in  a  hot,  vaporous  atmosphere- 
This  atmosphere  was  vast  because  the  conditions  required 
it  to  contain  all  the  water  of  the  globe  and  all  the  volatile 
matters  that  have  since  entered  into  the  waters  and  the 
body  of  the  earth.  At  a  later  stage  a  crust  was  kgfeally 
made  to  form  mer  the  molten  sphere,  and  the  waters  to 
londense  upon  it,  swaddling  the  entin-  ^lohe,  perhaps,  in 
universal  ocean.  By  further  cooling,  shrinkage,  and 
deformation,  the  waters  were  thought  to  be  drawn  into 
basins,  the  land  to  appear,  and  the  history  of  the  strati- 
graphic  record  to  begin.  It  is  important  to  note  that  the 
main  agency  in  this  hypothetical  history  was  k>ss  of  heat ; 
and  so,  with  consistent  togic,  loss  of  heat  was  made  to  lie 
at  the  bottom  of  the  great  events  of  the  earth's  subsequent 
history,  and,  in  th<'  forecast,  10  be  the  chief  cause  of  lU 
doom.'  From  a  plethora  of  heat,  of  air,  and  of  ocean. 

Imtative  loss  followed  loss  in  the  past,  and  by  prophecy 
OSS  is  to  follow  loss  in  the  future  until  emaciation,  drought, 
and  frigidity  mark  the  final  state  and  the  ei^d  of  all  life. 

As  the  body  of  the  earth  cooled  and  shrank  and  permitted 
penetration,  the  OCCan  Was  made  to  enter  it,  and,  by  unioi 
with  its  substance,  wa«  thought  to  have  been  suffering 
loss  in  the  long  past  and  to  be  doomed  to  further  losses 
vet  to  come.  By  a  like  union  of  the  constituents  of  the 
air  with  the  body  of  the  earth,  as  time  went  on,  the  great 
smothering  atmosphere  of  the  primitive  days  was  suppos  td 
to  he  brought  down  first  Jo  compatibility  with  marine  life, 
later  to  the  lower  land  life,  and  still  later  to  the  higher 
air-breathing  forms. 

Projected  logically  into  the  future,  still  further  depletion 
of  the  vital  constituents,  even  to  the  verge  of  exhaustion, 
attended  with  pauperisation  and  finally  with  extinction  of 
life,  entered  ioto  the  forecast.  With  the  gathering;  of  the 
oceans  more  and  more  into  the  hn-i-ns,  and  their  absorption 
into  the  bodv  of  the  earth,  wi;h  ilu-  jiersistent  consinnpt;on 
of  the  atmosphere,  and  with  the  progressive  cooling  ol  the 
whole,  the  moisture  of  the  air  was  ihouj^ht  also  to  have 
grown  less  and  1<s«.  At  fir<t  n  detp.  uaitii  mantle  of 
vapour  ami   <  Uuirl   hxpolhetii  alh'   rlothed  (he   vvholi'  earth. 

and  even  half-way  down  tho  gc-olo^a?  ape^  was  th(>ut;ht  to 
have  enshrouded  the  globe  and  to  lum  ^i\vn  w.arni,  sultry 
climates  to  all  latitudes.  But  this  mantle  at  len;;!h  was 
made  to  give  place  to  rifted  clouds  and  clearer  skiis.  and 
later  on  tft  mild  aridities,  followprl  at  length  by  desert 
stages,  whieli  are  even  now  suppei^r-J  to  be  creeping  out 
persiatently  em  the  ora  fertil'-  lands  Thus  w  r^'nrh  our 
own  times  at  a  pulative  staire  wh.-n  heat  .Tnd  air  and 
moisture  are  runnim;  low  ;  thun  ihc  pr'  de^tand  end  5s 
foreshadowed  in  th>'  not  distant  future. 

The'  round  ronieptiem  of  the  liistorv  shaped  it  as  a  pro- 
giess  from  •  \r.  ss  to  emu  i;,tiiK\,  a  sliding  down  the  scale: 
it  made  thi  iif.'-hisiorv  but  an  episode  intercurrent  in  the 
great  de<  hne  from  the  too  hot  and  the  too  much  to  the  too 

colli  and  the  too  little, 

dhe    lo.;ie    in    all    lllis    is    phiusihle.     Starting   with  the 
hypothita.il    preniis.s.    the    ronelusioils    seem    to  follow 
i      V'ariatioi'.s    of    di-tail    ini^lht    \:-\\   be    found    in    the  fom- 
plexi'ies  of  the  case.    Iis[>eci:»lly  might  source*  of  supply 
I     h»'  a^si^iv  1  10  offset  waste  and  loss  in  some  degree,  hut, 
gramin^  the  premises,  the  conclusion  is  not  easilv  esc.-vped. 
In  point  of  f.-ict,   th.-  e,. ner.il  conception   d. minated  the 
r    geologic  thought  of  the  last  century.    Not  only  this,  but  in 
no  small  degree  it  gave  direction  to  the  interpretations,  and 
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in  ioinc  measure  even  influencetl  the  observations  cf 
geologic  phenomena  well  down  to  ^  dOM  Ol  tbt  OKlltury, 

And  is  far  from  obsolete  to-day. 

But,  logical  and  pS.\usibl<:  was  this  general  conception 
of  earth-history,  it  wass  hung,  as  )uu  hnve  not  failed  to 
notice,  on  Liu-  Inpothesis  of  tlie  j^eiuiis  of  iKl"  earth 
accept*^!.  llou<vir  logical,  its  logical  strtngth  was  only 
that  of  the  In  p^itti'  si-.  em  which  it  wai  himg.  1  say  its 
io^ii  ,ii  str<-iij;ib  advisedly,  for  outsiift-  the  lof;ic  ot  the 
^rtitra!  riifiLtp!  thciL  wa-,  ahvays  the-  apfvea!  to  the  concrete 
tvidence-i  <if  the  ^^'ologic  record,  'ihis  appeal  was  made, 
and  was  thought  to  l>c-  on  the  whole  contirmatory.  'I  hp 
strata  of  hij;h  iatiiodes  were  luund  to  contain  relics  of  life 
ol  tropical  or  subtropical  types,  not  only  in  the  earjv 
stages,  but  welt  d<jwn  toward  r«^ent  timps.  Figs  ar.d 
magnolias  grew  in  tirrrnland  as  late  ns  thf'  1 1  rtiarv  period. 
Phenomena  so  striUinj;  i,'avc  d<-i  p  hold  to  thf  lu^icai  schi  ilic. 
Pher.orrii  ti.i  nut  so  consmiant  with  it  were  cisilv  ovrliHiki-d 
or  lnjlilly  passttl  1>J,  as  is  our  wont  when  tix)  much 
impressed  by  what  mu%l  he  trur.  It  is,  Ik^w  vcr,  a  ii!<  rit 
ol  modern  science  that  it  puts  tli.it  which  u  to  tlic  front,  aii't 
that  which  Icicjiciilty  must  he  in  a  sucoridary  pl,«cc  ;  and  sn, 
during  thi-  jia-t  t-entury,  incooMjiKint  data  were  gathered 
with  the  ce>n-i.;iani.  Most  of  the  iiiconsonan;  facts  were  of 
tfie  unohiro>ive  M>rl,  I'ut  \'  t  ^ome  of  them  werf  startl5r^{», 
were  s^'  minj^Iy  iniredihle.  were  ind'-ed  lout;  doubled,  and 
only  slow  Iv  t;a:n<  d  ct •  <ii-i'.i  r .  I  ti,-  a.. cuuiuUrion  ol  this 
incor'.sonaiit  data  pradii.illy  w.  .ikec.ed  the  hold  of  the 
general  loj^ical  com  cpt  .'.nd  pn  paifd  the  way  for  a 
reconsideration. 

Meanwhile  a  .serious  source  of  doubt  had  arisen  on  the 
lo(<ical  side,  from  the  progress  of  physics.  The  older  liypo- 
the«es  of  the  origin  of  the  earth  had  been  framed  before  the 
kinetic  theorv  of  ;;ases  was  evolved.  After  the  kinetic  si^  w 
was  accepted,  it  was  p<jintcd  out  by  Johnstone  Stonty  that 
the  velocities  of  tl;<  moli  cult  s  of  the  <aaer  air  pi. ice  a  limit 
to  the  volumes  which  pianetarv  atmospheres  may  possess. 
Wh'-n  th'-  test  which  this  sug^-i  sted  uas  afiplied  to  the 
postulated  atmospheres  and  vuluminous  gaseous  states  of 
the  early  earth,  it  f^ave  rise  to  grave  doubt  as  to  the 
phTsical  consistency  of  these  conceptions. 

Weakness  also  arose  in  another  quarter.  One  of  the 
main  prop*  of  the  gaseous  or  quasi-gaseous  hypotheses  wa.s, 
as  already  remarked,  the  general  conviction,  based  on 
dynamical  grounds,  that  condensation  from  any  other 
rebulous  si.itc  than  the  gaseous  or  quasi-gaseous  would 
give  revolutions  .md  rotations  to  the  planetary  system  at 
variance  with  those  actually  possessed.  A  re-examination, 
howerer,  near  the  close  of  the  century,  developed  grounds 
for  the  conviction  that  a  gradual  gathering  in  of  matter 
from  a  scattered  orbital  state  would  give  rotations  and 
revolutions  quite  as  well  in  .nccord  with  the  facts  formerly 
known,  and  seemingly  even  better  in  accord  with  new  facts 
nccatijr  bittught  to  light. 

Urn*  Wward  the  close  of  the  last  century  there  arose 
ffcm  different  qti.irters  cogent  reasons  for  a  reconsideration 
of  the  prevailing  general  view,  and  with  it  a  recast  of  the 
former  forecast.  Further  scnidny  added  new  doubts  to 
(ho*e  that  had  previously  arisen,  and  In  the  end  the  verity 
«f  the  older  hypotheses  of  genesis  was  chaJIeaged,  and  new 
conceptions,  based  on  orbital  dynamics,  in  contrast  to 
gas<-ous  dynamics,  were  offered  in  their  stead. 

It  is  not  appropriate  for  me  to  say  that  this  challenge 
WW  successful,  or  that  the  older  conceptions  of  the  earth's 
oriftin  are  to  he  laid  on  th«  (hdf.  A«  an  advocate  of  the 
Method  of  multiple  WOrkiilS  hjrpotheses.  it  bektngs  to  me 
Io  beg  of  you  to  aav*  and  to  me,  so  far  as  you  can  find 
«K  in  tbenit  all  the  hrpoflieset  that  stem  to  ywx  to  be 
capable  of  working  at  all.  Much  les$  wwiM  ft  ke  appro- 
priate for  me  to  alfinn  that  any  form  of  the  newer  con- 
ceptions la  entitled  to  teka  the  place  of  Ae  older  in  your 
complete  confidence.  The  IIimu  adjudication  of  jloaetic 
hypotheses  cm  only  come  of  king  and  patient  triel  by 
starching  anatndti  by  scrudnttiag  logic,  and  by  apfdkmtion 
to  the  BMittitufllnoas  plienoaiena  which  the  earth,  not  only, 
iHit  the  solar  anrf  stellar  lyitema,  praent.  It  b  mtRdent 
mrant  for  the  present  renew,  however,  diat  not  a  few  of 
Hie  more  iiicisive  students  of  these  things  have  been  led 
leriously  to  rectMlsfder  the  foundations  of  the  hypothesis  of 
eardMNMsie  that  have  been  offered,  oU  and  new,  and  to 
aanSie  with  renewed  care  the  InteqiretationB  end  infer- 
CBtes  that  have  been  made  to  hang  upon  them.  Whatever 
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mav  be  vour  personal  leaning*,  jou  Will,  no  doubt,  agree 
that  it  Seems  less  laudable  nuW  to  hang  prophecies  of  the 
luliire  upon  hypotheses  of  genesis  than  when  certain  cl 
these  hypotheses  received  th.e-  almost  universal  assent  uf 
those  then  best  qualified  to  hold  opinions  respecting  them. 

It  does  not  seem  to  !>•  going  too  far,  moreover,  to  s.iv 
that,  whereas  wc  scctticU  to  be  shut  up  to  hypotheses  of 
e.^nesis  that  gave  the  earth  a  gaseo-moli<  n  state  .at  the 
start,  it  now  seems,  to  some  students  at  least,  possible  tli.d 
the  earth  inherited  a  quite  ditfcrent  stale  from  a  slo  ,v 
prowth  from  pl.irielesiulal  or  other  accretions.  If  divrsi 
\  i.  ws  .-ue  thus  [lermissible,  they  offer  alternative  worki.ii; 
cone.  |)ii(in^,  and  thus  help  to  give  fre<^dom  of  interpri  lnt;.iii 
wliilf  tliev  stimulate  observations  on  the  critical  phenumei  i. 
V\e  m.iv.  tiierefore,  be  permitted  first  to  review  the  s!at'  > 
assigned  tile  early  earth  by  the  competitive  genesis  offered, 
and  then  the  critical  phenomena  that  bear  upon  the  earth  * 
future. 

Ouite  in  contrast  with  the  dUicr  pictures  of  a  primitive 
earth  I  oollnt;  from  a  ^;.<si  ous  state,  the  plaiietesimal  hypo- 
tlii-sis,  wiiith  may  i>-  i.ik"  n  .i-,  representative  of  theories 
ba-ed  on  conceniratii  n  from  a  dispersed  orbital  state, 
postulates  a  solid  earth  firowinj^  up  slowlv  by  accessions, 
and  beioiiiinp  clothed  ^raduaKv  with  an  atmosphere  and  a 
hvdie>s|>(i,  re.  i-i.ich  of  the  lundamenial  parts,  the  earth, 
the  air,  and  the  water,  is  made  to  grow  up  thu  I  :^iih-r 
fiuiu  siliuUer  to  larger  volumes  without  neressari.y  aitain- 
ing  at  any  stage  a  very  hitjh  temperature.  The  early 
sources  of  growth  for  the  .itmo-phere  and  the  ocean,  though 
reducfi  in  later  t.me,  continued  to  serve  as  sources  of 
repleni^iitiu  nt  ulieii  the  familiar  a);;encie>  of  loss  came  into 
plav  in  the-  Later  a^;e-.  Thus,  far  from  assigning  at  the 
^;art  a  \a>t  atmospheric  and  oceanic  supply,  and  assuming 
proi.;ri  -.K;ve-  depleiioii  "f  this  with  the  progress  of  time,  the 
newc-r  view  st.irts  with  a  minimum  supply  and  rests  on 
means  of  feeding  which  .ue  held  to  run  hand  in  hand  with 
the  sources  of  lov-,  .md  more  e>r  l"*ss  Completely  to  com- 
pensate tbeni  in  a  varying  wav.  'I'lie  e|uest'Orl  of  the  future 
under  this  \\,\v  is,  therefore,  jioi  how  long  beyond  the 
present  day  will  the  original  supply  last,  but  rather  how 
long  will  the  osriUatini;  compensation  of  loss  and  supply 
I'inain  effictive?  Or,  in  other  words,  how  long  will  the 
past  decree  of  equilibrium  between  the  opposing  agencies 
keep  :h.  I  r;tical  conditions  within  the  limits  required  by 
lile.^  Thi^  question  turns  us  quite  awav  from  any  serious 
dependence  on  the  original  states,  and  centres  attention 
on  the  geologic  record  and  on  the  potency  of  agencies  still 
in  .lit ion.  Are  the  chief  agencies  which  have  controlled 
life  conditions  for  tens  of  millions  of  years  post  still  In 
i^oo.l  w.irking  order  and  likely  to  con<inuc  effective  for  a 
long  <  ra  yet  to  come,  or  do  they  show  clear  signs  of 
declining  power  portending  an  early  failure?  Let  us  enter 
a  little  r!u»er  into  the  consideration  of  the  specific  factors 
on  which  life  depends,  though  time  will  not  permit  us  to 
go  far. 

Tlv  pre-scientific  fear  that  the  end  of  life  will  come  bf 
cataely^m  is  not  yet  obsolete,  nor  is  it  theoretically  im- 
possible, but  violent  agencies  arc  among  the  least  tO  b* 
feared.  Lite  might,  indeed,  be  imagined  to  be  in  jeopardy 
from  volcanic  and  seismic  convulsions,  but  they  rcolly  oSer 
no  serious  menace  to  life  in  general,  and  appear  neser 
to  have  done  so  in  the  known  ages.  The  dteadlineas  of 
these  boisterous  catastrophes  impresses  itself  unduly  on  the 
emotions.  The  real  peril,  if  peril  there  be,  lies  ta  iho 
deadiv  unb.-ilancing  of  agencies  of  the  quiet  sort. 

The  conditions  essential  to  the  maintenance  of  the  habit, 
ability  of  the  earth  are  many,  but  the  more  critical  factors 
either  lie  in  the  atmosphere  itself  or  OT*  intimaieljr 
associated  with  it.  The  point  of  keenest  interest  Is  th* 
narrowness  of  range  to  which  these  mobile  factors  are 
confined.  The  several  constituents  of  the  atmosphere  might 
each  or  all  easily  be  too  scant  or  too  ofauadant.  In  a 
peculiar  sense  is  this  true  of  the  carbon  dhidde.  wMdi, 
chough  one  of  the  least,  is  pre-eminently  the  dedrive  con- 
stituent of  the  atmosphere.  A  small  proportion  of  cerbOO 
dioxide  is  cs.sential  to  plant  life,  and  SO  to  animal  life, 
while  a  large  proportion  would  be  fatal  to  afa4reathii>g 
animals.  If  the  three  or  four  hundredths  of  one  per  oent. 
now  present  were  lost,  all  life  WOuM  go  with  it;  if  it  were 
increased  to  a  few  per  cent.,  the  higher  life  wauU  fc« 
suppressed  or  radically  changed;  and  yet.  on  the  on* 
hand,  the  theoretical  sources  of  supply  are  abundaot.  while. 
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on  the  other,  the  agencies  of  deplciion  are  efficient  and 
active.  I  !ii  rr  is  litili'  i  -rap.'  trom  : her  conclusion  that,  fVcr 
since  th«-  tjirih  of  .lir-htcnil-.ing  life,  some  10,000,000  fir 
4<),ooo,<MH)  virus  ;,^(,.  1. 1  us  sav,  iho  interplay  of  thrs- 
titjrncies  of  supply  and  «lepletion  has  been  M  balanced  that 
neither  fatal  exct-ss  rtor  fatal  drficioncv  has  been  permitted 
(o  cut  short  the  history  of  the  higher  life. 

The  dangers  of  excess  or  deficiencv  of  the  other  con- 
stituents of  the  air  are,  indeed,  less  narrow  when  named 
in  percentages,  iMit  diey  are  Scarcely  less  real  In  tfieoretkal 
pov-itbility. 

11"  well-being  of  lii.  js  hemmed  in  between  •  suitabk 
proportion  of  nuiisturo  in  th.-  air  dopendent  on  a  competent 
area  of  uater-surfnce  to  suppiv  it.  on  the  ono  hand,  and  a 
diluvial  excess  of  water,  on  the  other.  Univef.;al  deluges 
and  universal  deserts  would  alike  be  disastrous.  \  few 
thousand  feet  more  of  water^epth  or  a  few  thousand  feet 
less  would  alike  seriously  restrict  the  elsis  of  life  to  which 
we  belong. 

In  even  a  mor  ■  s.-rious  way  the  habitabilitv  of  the  earth 
IS  condilione<l  on  a  narrow  range  of  mean  temperature— a 
range,  roundly  speaking,  of  ioo«  CVntigr.ide.  This  is 
scarcely  ^  per  cent,  of  the  range  of  natural  temperatum  on 
the  earth,  and  a  still  smaller  per  cent,  of  the  range  of 
tempcr.-itures  in  the  heavens.  .A  few  miles  above  us  and  a 
few  miles  below  us  fat.nl  temperatures  prevail.  It  is 
profoundly  significant  th.-»t  the  thermal  states  of  the  narrow 
zone  of  life  on  the  face  of  the  earth  should  have  been  kept 
within  so  close  variations  as  to  permit  the  millions  of 
species  forming  the  great  genealogical  lines  leading  up 
from  the  primitive  types  to  h  ive  perpetuated  their  lineajtc* 
in  unbroken  continuity  for  such  ages,  while  the  prevalent 
t.  mp<  ratures  a  few  miles  abovo  them  or  a  few  mifes  below 
them,  as  well  as  in  space  gr  nerally,  would  have  been  fatal. 
While  the  necessary  heat  is  HppVndent  on  the  Bun.  this 
control  of  tcmp<>raturc  sv^m-  t,,  have  been  intimately 
related  to  the  atmo^ohi  re,  and  is  a  further  index  of  its 
Specially  critical  functions. 

To  .appreciate  the  full  significance  of  the  control  of  life 
conditions  within  these  narrow  limits  when  the  possibilities 
were  ao  free  and  so  wide.  th.  re  is  need  for  aorae  tangible 
index  of  the  time,  but  thrre  are  at  present  no  means  for 
the  close  measure  of  the  geologic  af^,  merdy  rough 
estimates  of  the  order  of  magnitude.  Life  was  far  advanced 
when  a  readable  remrd  first  began  «0  be  made;  but  yet, 
since  that  record  L.  uan,  at  least  100,000  feet  of  sediments— 
not  to  choose  the  l.irgest  estimates— have  beeii  laid  down 
by  the  slow  methods  of  wash  from  the  land  and  lodgment 
in  the  basins.  The  estimate  of  the  years  thus  represented 
has  been  put  varlousiy  from  50.00o.oao  to  100,000.000.  with, 
mdeed.  hteher  lieures  aa  wdl  ai  lower.  Merely  to  scale 
rou^iy  the  order  of  magnitude,  and  without  pretence  of 
accuracy,  let  us  take  the  midway  fif^re  <rf  7<,ooo,ooo  vcars 
as  representative.  Let  this  be  dli^ed  into  fifteen  periods  of 
each,  and  these  will  routfhly  represent  the 
technical  periods  of  geologists.  %  this  rough  scale  we 
may  space  out  sudi  of  the  £reat  events  as  we  need  now 
note. 

Slight  and  cliangeable  exceases  of  evaporation  over  pre- 
cipitation and  the  reverse  prevail  widelv.  but  only  intense 
and  perslstMt  aridity  gives  rise  to  thick  deposits  of  salt, 
RyPJU".  «na  Ortier  evaporation  products  over  large  areas— 
With  perhaps  some  exceptions— for  in  nearly  all  lirr. 
natural  basins  the  area  that  collects  rainfall  is 
larger  than  the  closed  basin  within  it  that  alone  can  retain 
water  for  rontinuous  evaporation.  It  is.  therefore,  fairlv 
sale  to  infer  dear  skies  and  pronounced  aridity  when  beds 
of  salt  and  gypsum  occur  over  large  areas,  'especiallv  if 
accompanied  by  appropriate  (Avskal  char.ncters  ■.\r\<\  by  surl, 
tvpes  of  life  only  as  tolerate  hiuh  salinity  or  she. 
tKMi.  or  by  a  total  absence  of  life. 

Now  Cxtensivo  deposits  of  salt  and  pypAum  are  found  in 
the  Salt_  Range  of  India,  in  strata  of  the  Cambrian  pcrioil. 
the  earliest  of  the  fifteen  that  make  up  our  rough  scale  of 
7J,000,ooo  years.  Because  these  \^>-  so  nrar  tl-.r  l:.<-f,Mnninp 
of  the  geologic  record,  they  aflford  a  sin^jularlv  ins:rui live 
Insight  Into  the  conditions  of  the  atmosphere  well  b.ick 
toward  its  primitive  state.  Thry  challenge  nt  once  (he 
View  that  in  those  early  ages  the  earth  was  swafldli  <!  i  v 
a  dense  vaporous  atmosphere  from  pole  to  pole ;  for  undT 
such  a  vaporous  mantle  a  great  desert  tract  in  India 
would  be  scarcely  credible. 
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!f  Wi'  cniiir  lOiA^ard  In  lime  two  piriixis.  to  th"  'li-j)<>-,ii< 
i)f  thi'  S'liii  ian  siai^''.  uc  find  that.  unii<  rU  ici^^  thr  li.cs:n  of 
itii'  St.  Lawrence  in  .Sew  York  and  westward,  ila  ri  vi retch 
^^reat  sheets  of  salt  and  gypsum,  many  thous.inil  stinari- 
miles  in  extent.  These  beds  are  ncrompnnied  Kv  lompletr 
barrenness  of  life  in  some  paits,  bv  paup<  1  isatiiai  iif  life  in 
other  parts,  by  selections  of  \'A\-  ai  tunlinj;  Ui  t.ilrrance  of 
salinity  in  still  other  parts,  and  b\  liai  iiigi'lmi-  physic;il 
characters,  all  of  whirh  cnmlanr  t.i  .kM  sin  n^;rh  fo  the 
interpretation.  .Ml  th<  sr  implv  a  li-  ^ric  ui  aridi;>  appn.. idl- 
ing desert  conditions  tn  what  is  now  the  wt-U-watrr'^ 
rrgion  of  our  <ir<»at  I  aki  s,  Thrs«-  signal  facts  join  tho**" 
of  the  S  tl!  Kan^'f  of  lnjia  earlier  date  in  challenging 
thr  forni'-r  r(<r>  < -p; i> m  >>f  a  universal  eovelopc  Of  vapour  aad 
cloud  in  all  those  early  times. 

In  the  next  period  there  are  formations  that  havp  h- .  n 
intcrprrtetl  as  implying  desert  condition*,  but  pirhaps  on 
loss  firm  grounds,  and  we  pass  on  l<i  n  rtain  sia.;is  in  the 
Sub-Carboniferous  period  next  following,  wherein  beds  of 
salt  and  gvpsum  are  found  in  Mont.ina.  Michigan.  Novi 
1  Scotia,  and  .Australia,  which  imply  like  climatic  conditions. 
If  we  pass  00  to  the  Permian  and  Triassic  periods,  near 
the  middle  of  the  geologic  series,  beds  of  salt  and  gypsutn 
are  phenomenally  prevalent  on  both  the  rasfern  and  western 
continents,  reaching  through  surprising  ranges  of  latitude. 
The  relative  paucity,  as  well  as  the  peculiar  characteristics 
of  the  life  of  those  times,  seems  equally  to  imply  vicissi- 
tudes of  climatp  in  which  scant  atmosph<-ric  inoisture  was  .n 
dominant  feature.  There  serms  no  trnable  wav  to  interpr<-t 
these  remarkable  facts  of  the  middle  periods  except  bv 
assuming  an  even  greater  prevalence  of  aridity  than  obtains 
at  the  present  time.  So.  at  times  in  the  later  periods,  but 
at  tin>es  oolv,  the  stratigraphic  record  implies  atmospheres 
as  arid  as  Wit  of  to-day.  not  everywhere,  indeed,  but  In 
notable  areas  and  in  certain  horiaons. 

These  and  other  significant  facts  of  consonant  Import 
form  one  frroup  of  plieinomena. 

If,  on  the  other  hand,  the  record  be  searched  for  facts 
of  opposite  import,  they  will  come  ensily  to  hand.  Starting 
nrar  the  beginning  of  the  re<'ir<l,  it  is  even  more  easy  to 
find  stages  abounding  in  evidences  of  prevailing  humiditv. 
of  great  uniformity  of  climate,  and  of  most  congenial  life- 
COnditions  reaching  through  wid^  ranges  of  latitude.  Tf 
we  rested  on  this  selection  alone,  the  oW  view  would 
abundantly  sustained,  but  the  strata  bearing  evidences  of 
aridity  lie  bet»*eeo  these.  ComOining  the  two  sets  of  facts, 
the  conception  seems  to  force  iisc-lf  uoon  us  that  frop-s 
the  very  earliest  stages  of  the  distinct  life-record  onward, 
there  have  been  times  and  olact-s  of  pronounced  aridity 
much  as  now,  or  even  more  Intense,  \vhile  at  other  times, 
intervening:  between  these,  more  humid  and  uniform  con- 
ditions prevailed. 

This  conception  grows  in  strength  a«  we  turn  from  atnus 
sphcrir  states  to  pievailing  temperatures.  The  body  of 
scientific  men  have  rarely  been  more  reluctant  to  accept 
any  interpretation  of  geologic  phenomena  than  that  of 
recent  general  gladation  on  the  lowlands  of  Eurooe  and 
America  in  mid-latitudes  when  that  view  was  first  advanced 
b7  Louis  Agassis.  With  the  conception  of  former  pervasl\ie 
warmtJi  then  prevalent,  it  seemed  beyond  belief  that  great 
sheets  of  ice  could  have  crept  over  large  portions  of  the 
habitable  parts  of  Europe  and  North  America  some 
thousands  or  tens  of  thousands  of  years  ago.  Belief  in  tM» 
was  mad*  easier,  however,  by  the  view  also  then  prevalent 
that  the  earth  had  hem  greatly  cooled  In  the  proeress  of 
the  ages,  that  the  atmosohere  had  been  much  deoleted  bv 
the  fonnation  of  coal,  of  carbonatas.  and  of  oxides,  that 
the  ocean  had  been  reduced  by  hydration  and  entrance  Into 
the  earth,  and  that  thus  a  stage  had  been  reached  that 
made  noasible  an  epoch  of  deoressed  temperature  and  of 
i;lacIation.  The  Ice  age,  tfuis  theoretical^  anodatcd,  caw 
tn  be  widely  regarded  as  but  the  first  stage  in  a  series  of 
secular  winters  destined  to  lead  on  to  the  total  refrigera- 
tion of  the  earth.  This  view  was  abetted  bv  the  thiNirv 
of  a  cooling  sun.  The  depletinir  and  the  coolinfr  proceaws 
WI  re  regarded  as  inevitably  proitressive,  and  the  final  doom 
of  the  earth  as  thus  forctha^wed  in  tiia  near  future, 
geologically  speaking. 

But  opinion  was  scarcely  more  than  adiusted  to  this  view 
when  the  geologists  of  Australia,  of  India,  and  of  South 
.\frira,  severally  and  Independently,  and  later  those  of 
South  America,  presented  evidences  of  former  glaciation 


Digrtized  by  Google 


53 


©v«-r  extensive  areas  in  tlKis«;  low  lasitudi-*.  1  h'.'  ivjiital 
n\jirk.s  of  i^l.n  i.it.on  u-.-n-,  itiji'i  J,  irji'  d  rvcn  u[>  to  and  a 
littlf  acro?,»  the  tropical  circlts  imrn  th.  »uuih,  m  Australia, 
and  from  the  north,  in  Indi.i.  Muriover,  alt  these  were 
.f{*>ri«^  from  strata  of  I'cnni.in  .it  \:itc  C"nrbonff<-rous 
■.  v.-->.    i.e.    (rotn  the  sixth  vi    >L\riuli   dt   iho  tfcluiicil 

p^-riiids."  For  a  wor*?  of  \r^ir>  \]ir  boiJ\  ot  4^«-i)l(;j4i>(^. 
rtol  in  mini' iji.il'--  cor.l.ict  uiili  'jviilMin-  itsrlt.  (i<iubl.  <l 
th«;  iricrpi  flat  ion,  bui  the  growing  evidence  griw  at  l-ngth 
l->  be  utterly  irrefutabif.  'Iherr  ;;«'etns  no  rat»i>n,il  (-.rape 
fi  oni  the  conclusion  that  mantlps  of  ice  rovprod  iarf^c  areas 
<n  th«-  peninsula  of  India,  in  Australia,  ir.  tin  southern  part 
■jf  Africa,  and  in  South  Americo,  close  upon  the  border!!  of 
:h«!  tropics,  at  u  timi;  roundly  h«lf-way  back  to  the  bqjianing 
of  the  readable  rword  of  life. 

On  the  bs^is  <if  similar  evidence,  Strahan  and  Ki  u'-th 
have  announced  glacial  beds  in  Norway  nt  a  horizon  much 
lower  but  not  closely  deterniinate.  Willis  and  Blackwclder 
have  described  pinnal  deposits  of  early  Cambrian  age  in 
iho  valley  of  the  V.ingtse,  in  China,  in'  latitudes  so  low  as 
Howchin  and  David  have  described  glacial  forma- 
tions of  similar  age  in  Australia.  In  the  last  two  cases 
ihe  gbcial  beds  lie  below  the  strata  that  bear  the  Cambrian 
trilobites ;  in  other  words,  they  lie  at  the  %'ery  bottom  of  the 
i<->^s:l-bcaring  s<'<Iimcnts,  fifteen  periods  bacU,  or  75,000,000 
\-:\iri  ago  on  our  rough  scale.  Prof.  Coleman  has  offered 
rvhzt  he  deems  good  evidence  of  glacialion  much  farther 
back  .11  the  base  of  the  Huronian,  in  Canada,  but  some 
sc».-p:ivi»m  a<  to  its  verity  has  yet  to  be  overcome.' 

Evn  more  pointedly  than  the  epochs  of  aridity  do  these 
*-.Trl»  epochs  of  glaciation  seem  incompatible  with  the  view 
of  a  hot  earth  universally  \vrapp«'d  in  a  vaporous  mantle  in 
early  iinte>.  They  favour  the  .alternative  view  of  merely 
t'-mpor-jry  localised  intensifications  of  climate  which  life 

*  .ible  repeatedly  to  Survive.  Thta  seems  to  warrant  the 
tf  \i-i  that  life  may  survive  similar  iatenaiScations  again 

djrtti  again  in  the  future. 

At  present  polar  and  alpine  glaciation  are  coniem- 
pocaneous  with  aridity.  There  are  reasons  for  thinking 
that  the  fKiKt  gl.iciaiions  and  aridities  were  in  some 
simiUr  ^  <^  >  >>i  related,  and  that  thcy  cooperated  to  give 
Tidetttud  climates  of  certain  geok^  epochs.  The 

krown  ep<Kh»  of  glaciation,  however,  are  fewer  than  those 
of  aridity. 

On  the  other  hand,  at  several  stages,  as  already  noted, 
abundant  life,  bearing  all  the  evidences  of  a  warm- 
twnperate  or  subtropical  rh.iracter.  flourished  in  high  lati- 
tudes. In  Greenland,  Spitsbergen,  am!  Oth«r  Arctic  islands, 
are  found  the  relics  of  life  not  known  to  be  able  to  live 
except  under  conditions  of  genial  warmth.  These  imply 
fckrmer  subtropical  conditions  where  now  only  frigidity 
reigtis. 

In  the  light  of  these  eonfrasfed  climatic  states  of  aridiH' 
itr.d  glaciation  on  the  one  h.ind.  and  of  uniformity  anil 
t;rniality  in  high  latitudes  on  the  other,  intervening  between 

•  ne  another,  we  sec  ni  now  forced  to  the  conception  of  pro- 
found climatic  alternations,  extending  over  the  whole  stretch 
«f  known  geologic  time.  Concurrent ,  with  these  altema- 
tiont.  there  may.  perhaps,  have  been  variations  in  the 
ceostitutloni  as  there. certainly  were  in  the  condUibil»  of  the 
attno^here. 

If  we  turn  to  the  relations  of  the  waters  and  the  hnd,  an 
analogous  oscillating  history  presents  itself.  This  was 
poffibly  connecK-d  raitsally  widi  the  cOmatic  Oscillations. 
At  no  time  in  the  historv  records  by  clear  ge^ogtc  testi- 
mony is  there  proof  of  the  ab«ence  of  land,  and  certainly 
at  an  droe  is  there  a  hint  of  the  absence  of  an  ocean, 
whatever  theoretic  views  may  he  held  of  the  earliest 
unknown  stages. 

The  progress  of  Inquiry  seems  to  forte  the  conviction 
that  the  bnd  area  in  the  earliest  stages  of  g^  rccosd  was 
^ttite.  eomparabk;  to  that  of  the  oresent  tim>e,  both  In  its 
extent  and  la  Its  limitations.  Following  down  the  htstor> . 
The  fauid  area  seems  at  certain  times  (o  have  been  larger 
than  now.  while  at  other  times  it  was  smaller.  There 
ippears  to  have  been  an  unceasing  contest  between  the 
agencies  (hat  made  for  the  extension  of  the  land  and  the 
aggies  that  made  for  the  extension  of  the  sea.  While 
'.irh  gained  temporarily  on  the  other,  complete  victory 

^Mjucr  «vl(!rf>ce  ha>  r«ino«  cij  thin  from  OMUiy  Dillld*,  iiiclbdiii(  thai  of  |]m 
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never  r<  si.  il  with  eirhi-r.  I  r<j:ii  near  the  beginning  of  the 
readable  rLourd  iln  rc  .tpjv  Mrs  In  have  been  an  unbroken 
continuity  of  land  lilt,  and,  tr.uii  a  like  early  i'.af>f,  an 
unbroken  continuity  of  marin>:  lid'.  Prulj.ibl)  ihi'  hi-tory 
of  both  g<vs  h.ick  unbroken  into  tli''  uinlecipt»eri.-(l  eras 
whii'h  pr-  it  il''  the  readable  record,  a:ul  no  one  lo-d;iy  i.m 
^.ui'lv  affirm  the  precedence  of  either  over  the  oilier, 
>  ^ther  in  time  or  in  genesis,  whatever  his  theoretic  leaning* 
may  be. 

.'Vmong  the  es  that  may  be  assigned  for  the  exten- 

sion of  the  land  are  those  that  deform  the  body  of  th«; 
earth,  deepening  its  basins  and  drawing  off  the  wate."-*, 
while  other  portions  are  protruded  and  give  renewed  reiii-r 
and  extent  to  the  land.  Among  the  agencies  that  make  f<)r 
the  extension  of  the  sea  arc  the  girdling  of  the  waves  about 
I  hi'  borders  of  the  land,  and  the  decay  and  wash  of  land 
surface,  which  is  thus  brought  low  at  length  and  cover»il 
by  the  advancing  waters.  If  the  deformation  of  the  eart!'- 
body  Were  held  in  abeyance  for  an  indefmite  lime,  the 
lowering  of  the  land,  the  filling  of  the  b.isins,  and  the 
spreading  of  the  sea  would  submerge  the  entire  land  surf.acc 
and  bring  an  end  I0  all  land  life.  Great  progress  in  such 
sea-transgressions  appears  to  have  b<'en  m.ide  again  and 
again,  until  pi-rhaps  half  the  land  was  submerged,  but 
before  land  life  was  entirely  cut  off,  or  even  very  seriously 
threatened,  a  regenerative  movement  in  the  body  of  the 
earth  intervened,  the  land  was  again  e.\tended,  and  the  sea 
again  restricted.  Here  then,  also,  there  has  been  a  re- 
ciprocal movement,  which,  while  it  has  brought  alternate 
expansions  of  land  life  and  of  sea  life,  has,  notwithstanding, 
permitted  the  preservation  of  both,  atul  thus  maintained  the 
continuity  of  the  two  great  divisions  of  life. 

It  appears,  thus,  that  in  each  of  the  great  groups  of 
terrestrial  conditions  upon  which  life  is  dependent,  there 
has  bei-n,  through  the  known  ages,  vast  as  they  are,  an 
oscillatory  movetnent  which  ha$  brought  profound  changes 
again  and  again,  but  h.as  never  p<Tmitted  any  of  the 
disasters  threatened  in  these  movements  to  go  far  enough 
to  comp.iss  the  universal  extinction  of  life.  These  reciprocal 
movements  appear  to  be  dependent  upon  a  balancing  of  the 
action  of  agrnri.  5  fhat  is  scarcely  less  than  a  law  of 
cquitibrium.  It  is  not  too  much  to  regard  this  as  a  regula- 
tive system.  A  clear  insight  into  the  agencies  of  this 
regulative  system  is  rather  a  task  of  the  future  than  an 
attainment  of  the  present,  and  I  can  only  offer  tentative 
hints  of  what  may  prove  to  be  its  main  factors,  attd  bt^  of 
you  to  accept  them  with  due  reserve. 

I'he  preservation  of  the  land  against  the  incessant  en- 
cro.ichmenis  of  the  waters  s<>ems  probably  due  to  a 
periodic  deformation  of  the  rarth-b<xly  dependent  on  internal 
dynamics  not  yet  well  understotxJ,  at  least  not  yet  demon- 
strated to  general  satisfaction.  The  bodv  of  the  earth 
feeds  its  atmosphere  through  volcanic  and  other  meanit. 
flow  far  this  is  merely  a  return  of  what  has  been  absorbed 
earlier  it  is  not  prudent  hero  to  say,  as  opinion  is  not 
harmonious  on  this,  and  the  evidence  is  as  yet  uncertain. 
Much  depends  on  the  constitution  of  the  eaithV  inv  rio"-, 
and  that  in  turn  hinges  on  its  mode  of  orlgiti.  I'l  rhajis  it 
will  be  agreed  generally  that  feeding  from  the  interior  is 
one  of  the  sources  of  supply  which  offsets  the  depletion  of 
the  atmosphere  caused  by  its  union  with  earth  substance,  in 
short,  that  the  earth-body  gives  out  as  well  as  takes  in 
atmospheric  material.  Important  or  unimportant  as  this 
may  be,  it  is  not  apparent  that  there  is  in  it  any  automatic 
balancing  suited  to  control  the  delkate  adjustments  requisite 
for  continuity  of  life.  The  ocean  acts  as  an  important 
regulator  by  alternately  absorbing  and  giving  out  thit 
atmospheric  gases  as  required  by  the  state  of  equillbrluti) 
between  the  water  nnd  the  air.  'This  action  is  automatic» 
but  has  its  limitations  and  peculiarities,  and  does  not  seem 
wholly  adequate.  If  «i'e  are  able  to  name  such  an  ade(|liate 
autotnatic  action  at  all  at  present,  it  probably  lies  in  the 
molecular  activities  of  the  terrestrial  and  solar  atmoqiherea, 
and  in  the  relations  of  these  to  the  gravitative  powers  of  the 
earth  and  the  sun. 

If  anal)i-sis  of  the  molecular  action  of  the  outer  atmo« 
sphere  be  pushed  to  its  logical  conclusions,  it  leads  to  ttm 
ennception  of  supplementary  atmospheres,  in  part  orbital, 
fining,  in  an  attenuated  way,  die  whole  sphere  of  the  earth's 
gravitative  control.  A  similar  study  of  the  tun^  atmo- 
sphere suggests  a  similar  supplemenury  extension,  and  thk- 
nttemkd  portion  surrounds  and  embraces  the  eardi'e 
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atwosphcre.  Under  the  laws  of  molecular  activity  these 
two  atmospheres  must  be  interchanging  molecules  at  ratc^i 
dependent  on  the  conditions  of  equilibrium  between  them. 
It  it  reasonable  that  uii  excess  in  thr_-  eartli's  atmosphere 
should  cause  it  to  iced  out  into  the  sun's  sphere  of  control 
more  than  it  recf  ivos,  and  that  a  deficiency  in  the  earth's 
atmosphere  should  causi:'  more  fredinj;  in  from  the  sun's 
supplementary  atmospheres  than  ttie  earth  gives  out.  If 
this  conception  be  true  and  he  ciiicicnt,  the  mainttnancu  of 
the  dclitat'--  'atitiOiplifrit  conditions  required  for  the  con- 
tinuity ot  life  is  automatically  secured.  The  failure  of  our 
atmospheric  supply  is  thus  made  to  hant;,  not  simpiv  on  the 
losses  and  Rains  at  the  tnrth's  surface,  but  on  the  solar 
interchange,  and  hence  on  the  solar  endurance. 

The  sun  is  giving  forth  daily  prodij^inus  nieasuret,  yf 
energy.  The  endurance  of  the  sun  is  not,  howevf  r,  merely 
n  question  of  unrequited  loss,  for  it  pains  i  ncrgy  and  sut- 
^tance  daily  as  well  as  loses,  antl,  so  far  as  present 
knowledlfe  ^OCS,  its  ijain  is  ijreatlv  inferior  to  its  loss.  So 


long  ;is  the  heat  of  the  sun  was  supjKjsetl  to  be  dependeiu 
on  ordinary  chemical  changes,  or  on  the  f;ill  of  rneti  or it. 
■  ir  on  si-ll-contract;on,  ari  activity  adequate  for  terrestrial 
liie  could  oiilv  be  estimated  at  ;i  fev\-  million  ve;irs.  Hut 
revent  diM:ocerie<  in  radio-activity  have  rcvcalid  sc>tirce';  of 
enerfiv  of  an  extremelv  hijjh  orrlcr.  In  the  li^;ht  of  the^i> 
ihe  lorec.ast  of  the  sun's  power  to  energ:se  tiie  activities  of 
the  atnio'ipherc  dependent  on  it.  and  to  w.irm  tlie  c.ir'.li,  i^ 
raiKCfi  to  .in  indet'-rminate  ord'  r  of  magnitude. 

If  we  may  thus  fu'.d  grounds  fur  a  complacent  for' cast  in 
reciprocal  actions  on  the  earth  and  in  ret  iprCK  it  ies  l)i-!wccn 
the  earth  and  die  sa.n,  arc  we  free  from  iiiipendinj^  d<ingcrs 
in  the  heavens  without? 

Present  knowlrdgc  points  to  one  tangible  possibility  of 
disaster— collision  with  some  celestial  body,  or  close 
approach  to  some  sun  or  other  great  mass,  large  enou(;h  to 
bring  disaster  by  its  disturbing  or  disruptive  effect.^. 
Within  the  solar  system,  the  harmonies  of  movement 
alreadjr  «>tablished  are  such  as  to  give  assurance  against 
mutual  disaster  for  incalculable  ages.  Comets  pursue 
courses  that  might,  theoreticslly  at  least,  bring  about 
coUision,  but  do  not  appear  usually  to  possess  masses 
sufficient  to  work  complete  disaster  to  the  life  of  the  earth 
even  should  collision  occur,  whatever  local  disaster  might 
follow  at  the  point  of  impact.  The  motions  of  the  stafSi 
however,  lie  in  diverse  directions,  and  collisions  and  dose 
approaches  bcttMimi  them  are  theoretically  posaftle,  if  not 
probable,  or  ewn  inevitable.  There  are  also  In  the  heavem 
nebulK  and  d^ier  forma  of  Mattareil  natter,  and  doulttless 
ai$»  dadc  hodlee,  which  ma^  likewise  ofTer  possiblKtieB  of 
oolUsioo.  The  appearance  of  new  stars  flashing  out  sud- 
denly and  then  gradually  dying  away  suggests  the  actual 
oceiirrciiee  of  sum  events,  lit  iias  been  even  cor.ceived  that 
tiie  ckise  qmniach  of  sons  is  one  of  tile  regenerative  pro- 
cciiei  \is  wbicb  old  planetary  systenu  are  dispersed  and 
new  ^cms  are  brought  Into  belnf.  Oae  phase  «l  the 
planctcriaMl  hypothesis  is  hoik  on  thlt  cooeeptian,  and 
postulates  the  ciok  approach  of  some  nmsrive  hody  to  our 
ancestral  sun  a»  tfie  source  of  dispersion  of  a  possible  older 
planetary  systeoi,  and  the  generation  of  the  nebuknu  orbital 
conditions  out  of  whkh  our  present  system  grew.  However 
tills  may  i>e,  it  muM  he  conceded  tiiat  in  ouiinDn  and  chm 
approach  fie  poasibilities.  if  not  probabilitieB,  of  ultimate 
disaster  to  the  solar  systetn  and  to  our  earth.  But  here,  as 
before,  the  vital  question  lies  in  the  time  element.  How 
Imminent  is  tfiis  liability?  The  distances  between  stars 
are  so  enormous  that,  thoueh  they  move  diversely,  the  con- 
tingencies of  colli^on  or  disastrous  approach  are  remote. 
Nodiing  but  rough  computations  based  on  assumptions  can 
be  maoe,  but  these  make  disaster  to  a  given  sun  or  system 
fall,  on  the  average,  only  once  in  billions  of  years.  There 
is  no  star  the  nearness  of  which  to  us,  or  the  direction  of 
motion  of  which  is  such  to  threaten  the  earth  at  any 
Hwcific  period  in  the  future.  There  is  only  the  general 
theoretical  possibility  or  probability.  While,  therefore, 
there  is  to  be,  with  little  doubt,  an  end  to  the  earth  as  a 
planet,  and  while,  perhaps,  previous  tci  th;;t  end  conditions 
inhospitablr'  to  l:fe  may  be  reached,  ihi'  fi-recist  of  these 
« ontingeneics  places  the  event  in  the  indeterminate  future. 
The  geologic  analogies  give  fair  grounds  for  anticipating 
mnditlons  congenial  to  life  for  millions  or  tens  of  millions 
of  years  to  come,  not  to  urge  the  even  larger  pomibilities. 

But  congeniality  of  conditions  does  not  ensure  actual 
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realisation.  There  arise  at  once  questions  of  biologic.)! 
adaptation,  of  vital  tenacity,  and  of  purposeful  aciion 
Appeal  to  the  record  of  thn  animal  races  reveals  in  some 
cases  a  marvellous  endur.ince,  in  others  the  briefest  of 
records,  while  the  majority  fell  bi'twcen  the  extremes. 
.Many  families  pera._-.ted  for  millions  of  years.  A  lonj^ 
career  fur  laatl  may  not,  therefore,  be  denied  on  his»torical 
grounds,  neither  can  it  be  assured;  it  is  an  individual  race 
prolilem  ;  it  is  a  special  case  f  the  problem  of  the  races  in 

the  largest  sensc  of  the  pllrase. 

Hut  into  the  problem  of  human  endurance  two  new 
factors  ha\e  eii;erc»d,  the  power  of  delinitc  moral  purpo-e 
and  tlie  tc'wurces  of  research.  No  previous  race  has  shown 
il'.ir  evidence  that  it  was  gu:d<d  by  moral  pur]>os'^  in 
seeking  distant  ends.  In  man  sucii  moral  purpose  has. 
risen  to  distinctness.  .\s  it  grows,  beyond  question  it  will 
count  in  the  perpetuity  of  the  race.  No  doubt  it  will  come 
to  weigh  more  and  more  .ts  the  resources  of  de-,trnct5ve 
pl-asure,  on  the  one  hand,  and  of  altruistic  rei;tttud<r,  or» 
tile  oth>  r,  are  increased  by  human  ingenuity.  It  will 
betuinc  more  critical  as  the  growing  multiplicity  of  tho  race 
brings  upon  it,  in  increasing  stress,  the  distinctive 
humanistic  phases  of  the  Htruggle  for  existence  now  dimly 
fin  sh.idowed.  It  will,  beyond  question,  be  more  fully 
rr:ilisr<l  as  the  survival  of  the  fittest  shall  render  its 
v.  edict  nn  what  is  good  and  What  is  evil  in  diia  realm  of 

ilie  moral  world. 

l!ut.  to  lie  most  etVicii  nt,  moral  purpose  needs  to  be 
conje.ined  with  the  highest  intelligence,  and  herein  lies  the 
function  c»f  research.  None  of  the  earlier  races  made 
systematic  inquiry  into  the  condiliiins  of  life,  and  sought 
thereby  to  e.\tend  their  careers.  What  can  researcfi  do  for 
the  extension  of  the  career  of  man?  We  are  witnesses  of 
what  it  is  tiejiinning  to  do  in  lenderirif;  the  forces  of  nature- 
subservient  to  man's  conrml  and  in  giving  him  cc_imiTian<f 
over  the  maladies  of  whicii  he  has  loot;  been  the  victim. 
Can  it  master  the  secrets  of  \ital  ei-.durann  .  the  mysteries 
(•f  le  redity.  and  all  the  fundamental  pl'.y^iolof<ical  process*.* 
•Ji.it  ( ondition  the  longeviiv  of  the  rare?  The  answer  must 
Lh'  lift  to  tlie  liitiiri',  liiit  I  taice  no  risk  in  alTirmlng  that 
wiicn  cl!uc>  and  re^f.iri  h  juin  hand*,  in  a  broad  and  earnest 
endeavour  to  compa'---  tlic  high'-.t  divflopment  and  fh'r 
greatest  loni;;evity  of  the  race,  the  era  of  humanity  will 
really  have  begun. 
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-  A  new  edition  of  A  Manual  of  Chemistiy,  A.  P.  Luff 
:ind  H.  Candy.  Ccnstahle  and  Co.,  Lf(i>— A^kulatiom  in 
Pbrtical  Chcmittrj,  Dr.  Prideaux;  LsbonlOlir  VrtcSm  in 
Applied  Electrochemistnr.  R.  E.  Slad^ ;  Tcxt-liOok  of  Bio- 
diemictiy.  Prof.  B.  Moore.  C.  Crjffin  niMi  Co..  Lftf.^ 
The  Cheinietry  «f  tlie  Colloids,  Dr.  V.  P«ecbl,  trani tated 
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by  Dr.  il.  H.  Hodgson.  Longmans  and  Co. — The 
Rclaitons  between  (.'hemical  Constitution  .nnd  sonit 
Physical  Properties,  Dr.  S.  Smiles.  Mgthuot  and  Co. — 
A  rr.iLtical  Chemistry  for  Schools  and  Terhnic.-'.l  Institutes, 
A.  E.  Uunstan  ;  A  Short  Systematic  History  ot  Chemistr*  . 
r.  p.  Hilditch.  The  Lniverstty  Tutorial  Press,  Ltd.— 
Revised  Matriculation  Chemistrv,  Dr.  O.  Ii.  Baihy  and 
H.  W.  Bausor. 

ESCINEEftlXC. 

Constable  and  Co.,  Ltd. — Technical  Dictionaries  in  Six 
Languages,  edited  by  Deinhardt  and  Schlomann  :  vol.  vii., 
Hoisting  and  Conveying  .Machinery;  vol.  viii.,  Reinforced 
ConcretL-  in  Sub-  and  Superstructures;  vol.  ix..  Machine 
Tools;  vol.  X.,  .Automobiles,  Motor -boats,  Airships,  and 
.\eroplanes ;  Electricity,  a  Text-book  for  the  Engineering 
Student,  tL  M.  Hobart ;  Direct  and  Alternating  Current 
Testing,  Dr.  P.  Bedell,  assisted  by  Dr.  C.  A.  Pierce ; 
I'ext-book  for  "  Wireless  "  Operators,  C.  C.  F.  Monckton  ; 

neral  Foundry  Practice,  W.  Roxburgh ;  Construction 
.>nd  Working  of  Internal-combustion  Engines,  R.  E. 
Mathot,  translated  and  edited  with  English  practice  b> 
W.  A.  Tookey  ;  The  Design  and  Construction  of  Intemal- 
rombustion  Engines  ;  a  Handbook  for  n'-";ign'  rs  and 
Builders  for  Gas  and  Oil  Engines,  Hugo  Culdn-r,  trans- 
lated from  the  second  revised  edition,  v.ith  additions  on 
.\merican  engines,  by  H.  Diederichs ;  EVments  of 
Mechanics  of  Materials :  a  Text-book  for  Students  in 
Engineering  Courses,  C.  E.  Houghton ;  Engineering 
Workshop  Machines  and  Processes,  F.  Zur  Nedi^^n,  a 
book  for  engineering  students,  translated  by  John  Dav.  n- 
port,  with  nn  introdiirtion  hy  Sir  A.  B.  W.  Kennedy. 
F.R.S.  ;  (\inir.  t.  --1. .  1  (  .instruction.  E.  Morsch,  translated 
from  the  third  German  edition  by  E.  P.  Gnodrich  ;  Concise 
Treatise  of  Reinforced  Concrete,  C.  F.  M.irsh  ;  1  nsp-ctors' 
Handbook  of  Reinforced  Conci^tc,  W.  F.  B.'\ll;nf;'r  and 
E.  G.  Perrot.  C.  Grifjin  and  Co..  Lfd.~M-an  <  1p.1l  and 
County  Engineering,  F.  N.  Taylor,  illustr.it' d  :  1.1.  rtrif- 
Crane  Construction,  C.  V.  Hill;  Power  Requir-d  inK.ill'.n;: 
Mills,  translatixl  from  the  German  of  J.  Puppe.  Cri>sby 
Lofkieood  and  5<)n.  - Model  Balloons  and  Flying  Machinci.  : 
a  Practical  Handbook  for  Students  nnrl  .Am.ntfisr':,  J.  H. 
.Mexander,  illustrated;  The  .Art  of  \\  i.iti.-.:i  :  a  Handbook 
">n  Aeroplanes  and  their  Engines,  with  N'nt.-s  on  Propellers, 
K,  W  A.  Brewer,  illustrated;  The  Mod.  rci  Manufacture  of 
Portland  C'ment.  P.  C.  IL  West,  in  thr>i'  volumes,  vol.  i., 
dealini;  w'.t!i  Machinery  and  Kilns,  illustrated ;  Marine 
Steam  l  url  lnes  :  a  Handbook  for  the  I'se  of  Students, 
Engiri.'i-.  and  Naval  Constructors,  based  on  the  work 
"  Schilfsturbinen,"  Dr.  G.  Bauer  and  O.  Lasche.  translated 
by  M.  G.  S.  Swallow,  illustrated.  Sampson  Low  and  Co.. 
Ltd. — A!!  the  World's  .Airships.  F.  T.  Jane.  T.  Fisher 
I'nvriii. — \'.-hicl''s  of  the  Air,  \'.  Lougheed,  illustrated, 
WiUian}'.  ami  Sorgatt. — How  to  Buikl  an  AeropUne,  R. 
p.  tit,  transi.ited  by  T.  O.  B.  Hwbbtfd  Slid  J.  H.  Lede- 
boer,  illustrated. 

Geograpiiv  am>  Travel. 
D.  AppUton  and  Co.— The  New  North.  A.  G.  Cameron, 
illustrated.  G.  Bell  amd  Sons.—\n  Wildest  Africa,  P. 
Macque«n,  illuitraled.  A.  and  C.  fi/dcfc.— Geographical 
Pictures  :  Land  Forms  and  how  They  are  Made,  In  Padeeti 
of  Six  Cards:  i..  Structure  of  the  Earth'*  Crust:  li., 
Elevation  and  DeprMsion  of  the  Land  ;  HI.,  The  Sculpture 
of  the  Surface  ;  iv,,  vi.,  vii.  (Sculpturing  Agents),  Rivers. 
The  Ocean,  Volcanoes  and  Volcanic  .\ctivitv :  ix.  (Posiliv" 
Land  F'ormsJ,  Plateaus  and  Plains ;  x.  (Negative  Land 
Forms).  Valleys;  xii.,  xiii.,  xiv.  (Land  Forms  with 
Tvp;.  at  Vegetation),  Deserts.  Steppes,  Forests  ;  Th.-  T' ach- 
inj;  ..I  Geography  in  Elementary  Schools,  Prof,  K,  L. 
.Vrrhpr.  W.  J.  Lewis,  and  .\.  E.  Chapman.  U'.  BUtck' 
-.pood  and  Sons. — Sport  and  Life  in  the  Further  Himalaya, 
Major  R.  L.  K'^nnion,  illustrated.  Ccnstahh  ,iti.i  C'  . 
Ltd. — .\  Text-book  of  Mathematical  Geograph\ ,  Capram 
H.  G.  Lyons.  F.R.S. ;  The  Land  of  the  Hittites  ;  Travel 
.ind  .Xrcha-'olajjlcai  Exploration  in  .Asia  Minor.  Prof.  J. 
Garstang.  illustrated.  G  Fhchcr  (/.iriV  Ocn^raphie  At 
Farne,  Christ.  Melhin  n  un.i  (  ...  1  .  rr.  Napoleon  :  a 
History  of  French  Explorations  and  Pri>j. -t^  in  Australia, 
E.  Scott,  illustrated.  Oxford  Vnivenily  Press. — .\  Physio- 
graphical  Introduction  to  Geography,  l>r.  A.  J.  Herbert* 
son.    G.   Philip  and  Sen,   Ud.— Philips*  Model  Geo- 
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fjraphy  :  i.,  Outlines  of  G«'Ography :  ii.,  The  British  Isles; 
iii.,  Europe;  iv.,  Africa;  v.,  Asia;  vi.,  America;  vii., 
Australasia:  viii.,  The  British  I'mpirf  il!u>tr.ii  d;  the 
concludinf;  volumes  of  Elementary  Mudit  ^  in  (i.oj^raphy, 
H.  J.  Mackinder :  i,,  Distant  Lands;  i;-.  I  h*'  Hriii  h 
Empire.  7'.  Fisher  L'nwiti. — Trainps  in  Dark  Mongolia, 
J.  Hr'4ii(>y.  iHustr.it'.'d ;  A  Handbook  of  Polar  Oinoveries, 
Major-General  A.  W.  Grcely. 

Geology. 

R.  Culley. — The  Story  of  ihr  Earth,  Prof.  Dwerryhouso. 
/.  M.  Dent  atiH  Sons,  Lid. — tirolofjy.  Prof.  J.  \V.  (jr«"(»ory, 

F.  R.S,  G.  Fischer  (Jena). — Vorschule  der  Cieolofjie. 
W'allher,  new  edition.  C".  Griffin  and  Co.,  Lid. — (.ieology 
for  Engineers,  Major  Sorsbie,  R.E.,  illustrated.  Mac- 
millan  and  Co.,  Lid. — The  Origin  of  Ore  Deposits  and  the 
Extent  of  Future  Supplies,  Prof.  j.  W.  Grigory,  F.R.S. 
Milner  and  Co.,  /.ij.— Geology :  Chapters  of  Eittth 
History,  G.  Hickling,  iliustrated. 

M\THEMATICAL  AND  PHYSICAL  SCIENCS. 

D.  Appieton  and  Co. — .\erial  Navigation,  Prof.  A.  F. 
Zahm,  illustrated  ;  Descriptive  Meteorology,  \V.  L.  Moore. 
E.  .ifnold.—'Vhe  Foundations  of  Alternate-current  Theory, 
Dr.  C.  V.  Drysdale.  Constable  and  Co.,  Ltd. — lonisation 
of  Gases,  Prof.  J.  S.  Townsend,  F.R.S.  ;  Text-book  of 
Physics,  II.  E.  Hurst  and  R.  T.  Lattey ;  Telegraphic 
Photography,  T.  Thorne  Baker.  /.  M.  Dent  and  Sons, 
Ltd.— Astronomy,  Prof.  F.  \V.  Dyson,  F.R.S.  C.  Griffin 
and  Co.,  /,td.— Electrical  Theory  and  the  Problem  of  the 
Universe,  G.  \V.  de  Tunzelmann ;  Hydrographic  Survey- 
ing :  for  the  Use  of  Beginners,  Amateurs,  and  Port  and 
Harbour  Masters.  Commander  S.  Messum,  R.N'.,  illus- 
trated.    G.  G.  llarrap  and  Co. — Exorcises  in  Go'imc  try, 

G.  L.  Edgett  ;  Descriptive  Geometry,  Prof.  G.  C.  AnOmry 
and  G.  F.  .Ashley.  T.  Werner  Laurie. — Chat.s  on  .Astro- 
nomy, H.  P.  Mollis,  illustrated.  Macmillan  and  Co.,  Ltd. — 
Stability  in  Aviation,  Prof.  G.  H.  Brv.-io,  F.R.S. ;  .Ancient 
Eclipses  :  and  the  Lt-ngths  of  the  D.-u ,  Month,  and  Year, 
P.  H.  Cowell,  F.R.S.;  Solar  Rcsearrhes.  Dr.  G.  E.  Hal-, 
For.Mem.R.S.  ;  The  Shape  of  the  Earth,  Prof.  A.  E.  H. 
Love.  F.R.S.  ;  Wind  Prf  «ur,-  Dr.  T.  E.  Stanton ;  Re- 
searches in  Magneto-optic--,  I'uf.  P.  Zeemnn ;  Climates  of 
British  Pn^isessions,  Dr.  \V.  N.  Shaw.  F.R.S.;  Wonders 
of  Physical  Science,  E.  E.  Fournier,  illustrated.  Methuen 
and  Co. — Elementary  Experimental  Electricity  and  Mag- 
netism, W.  T.  Clough,  illustrated.  Oxford  Vniversity 
Press. — Mysticism  in  Modern  Mathematics ;  New 
Haven  Mathematical  Colloquium,  edited  by  J.  Pierpont. 
Kegan  Paul  and  Co.,  Lid. — Light  and  Photographjr,  Dr. 

H.  A'ogel  and  .A.  E.  Garrett,  revised  and  brougnt  up-to- 
date  bjr  A.  E.  Garrett,  illustrated.  G.  P.  hHm«m*t  Sans. 
—Nautical  Science  in  iu  Relation  to  Pltlieti«^  Navigation, 
together  with  a  Study  of  the  Tides  and  Hdal  Currents. 
Prof.  C.  L.  .Poor,  ilhntrated.  Rehmam.  Lfd.— Meteor- 
ology;  Practical  and  Aofilied,  Sir  John  W.  Moore,  new 
edition.  illustrated.  Ttu  5.P.CK.— The  Spectroacopc. 
Prof.  H.  F.  Newall,  F.R.S.  T.  Fhher  Vnviut.~Tt» 
Amateur  Astronooicr,  G.  Riegler,  translated  l>y  G.  A. 
Clarice,  illustrated. 

Meoical  Science. 

D.  Appleton  and  Co. — -H."efn<>rrh,Tge  and  Trnn«fusion. 
Ci.  W.  (  rile;  .-\  Text-book  of  Nur-m:;,  M.  I-'.  IVmihu'  ; 
Ophthalmology,  L.  \V.  Fox;  Dmiisiry,  L.  Gr.  .■nli.iKri  ; 
Nutrition  and  Dietetics,  W.  S.  Hall ;  Prep-iratinn  i  f  t)i. 
Patient  nnd  Tr«":itmrnt  .nffer  Opemtion.  11.  A.  H.iii1h.I<1  : 
Tcxt-book  of  H.K-t- ri.ilo^'v,  P."  II.  Hiss:  Dis.-.ises  of 
Children,  fditnl.  with  annotations,  by  Dr.  .A.  Jacobi ; 
Surgical  I )i.iuno-.i«,  ;\.  B.  Johnson.  ^  vols.  ;  Orthopedic 
Surgery,  H.  L.  Taylor:  Practical  Dietetics,  with  Special 
Reference  to  Diet  in  Disease,  W.  G.  Thompson,  illus- 
trated :  Medical  Si»r;o!i:;v  :  a  Series  of  Observ.Ttinis  touch- 
ing upon  the  K'  l.itl  n-  i.f  Medicine  to  Socict> .  J.  P  War- 
basse ;  Clinical  t  iietnisirv  jind  Microscopy,  F.  L .  Wood. 
illustrnte<l  ;  and  a  new  edition  of  The  Dis»-,Ts.  s  of  Infancy 
and  Childhood,  L.  E,  Holt.  E.  Arnold. — Contributions  to 
Abdominal   Surgery,   the   late   Harold   Leslie  Barnard, 
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edited  by  J.  Sherren,  with  a,  memoir  by  H.  .H.  Baafa* 
ford.     John   Hale,  Som  and  DoMtebsoN,  Ud. — ^Tropical 
.Medicine  and  Hygiene,  C.  W.  J>aoiels  and  E.  Wilkin- 
son,   part    ii.,    illustrated;    A    Handbook   of  Practical 
Parasitology,  Drs.  .Max  Braun  and  M.  Liihe,  illustrated; 
and    a    new    edition   of   The    Prescribcr's  Compendiiun. 
C.  J.   S.   Thompson.      .1.  and  C.   Black. — Text-book  of 
Operative  Surgery,  Dr.  T.   Kocher,  translated  by   H.  J. 
Stil' s,   IV  w  edition,   illu-ii  .it.  1.    Cassell  and  Co.,    Ltd. — 
Rudiuiiulicrapv,  tr.in^l.n-d  fioin  the   French  of    Drs.  I.. 
Wickhain  ai;<l  D'-^^r.L-  In   S.  E.  Dore ;  and  rn  \v  t-<iitions 
of  .Manual  of  .MiHi.iry  Ophthalmology :   for  ilic    L  >«•  ot 
Medical    Officers    <jI    the    Home,    Indian    and  Coloni.il 
Services,  M.  T.  \nrr  ;  Diseases  of  the  Joints  and  Spin--. 
Prof.    H.    .M.ir-.h.     K.    (  iiii;  v  — N.ciuii.u    llr'.iUh  .M.i-.iuai*. 
edited   by    Dr.    1".   N.   Ki'Jysi.ick.      C.    Fuchcr  \jt-na).— 
Oji-  r.itivr   (  b.iriiri.;;.'   tier   Harnwege,   .Albarran,    I.    I.i- f.  : 
.At^-(>Iiolpsvrhnsv,     ^r.n-ker;     Erkrankungen     de$  Hhnd- 
d.-irn'..'i;ifuiiiiii  s,    ^\'inkl.  r;   Klinische    Immunitatsl' hre  imd 
Sf-rii<iiaf^noslik,  W'ulltl-Eisner.    G.    G.    Harmp   ami    Co. — 
H'.ilth  Stmli's:  Applied  Ph\ sinloi:)'  and  H>;^i.-ti'-,   E.  B. 
Huaj,'.      Ju)in  Lane. — The   M<  dival  Dis'-as<  s  of  Children. 
R.     Mill'-r.      Mticniilliin    and    Co.,    Ltd. — Chronicles  of 
Ph.irrnai  y,   A.  C   \\\x>aon ;  .\  System  of   Medicine,  by 
Manv    \Vriters,    second    edition,   edited    bv    Sir  Clifford 
Allbutt.   K.C.B..  M.D.,  and  Dr.  H.   D.  Rolleston,  \v.I. 
vii.,    Diseases    of    Muscles,     1  ruphoneuroses.  Peripheral 
Nerves,  and  Spinal  Cord.    Miihuin  atui  Co. — The  Hvgiene 
of  School  Life,   R.    H.   Crowl.-v,    illusirat.d:  .M-thu--,* 
Health    Reader*,    vol     i.,    liuriKluciors ,    (".    J.    I  hom.is. 
/.    Viirrjiv.- -H' allli,    I'r. i(.;r' v^,  and  .Xdriiiiiistration  in  Th«r 
West    Indit.s,    Sir   K.    l5oycc.    j.   Si^h,-t   amf   Co.,    Ltd. — 
Injuries  and  Diseases  of  the  Knee-join:,  Sir  W.  II.  H-  nneti. 
illustrated;  Common  .Affections  of  thf  I.iver,  Dr.  W.  H.7ls> 
White;  Gall   Stones  and   Diseas' s  of  the   Kil-  d,i<t-,  J. 
Bland-Sutton,  illustrated ;  Cancer  of  the  Stomach,  .A.  W. 
Mayo  Robson,  illustrated  ;   Injuries  of  Nerves  and  the  ir 
Treatment,   J.    Sherren,   illusrrnted.      .^tenn  Sonnenschei>t 
and  Co.,  Ltd. —  I  tv  Na'.ur'   u:'  r.uii.  r.  J.  t  l.u,  illu-', ratf<J. 
T.  Fi.ther  I'nuin  — 11;  -  I'onijuesl  01  <  (itiMjiiiption.  Dr.  .V. 
Latham  and  C.  II    (  l  irl.ind;  .Appendii  i:is  :  when  should  it 
be  Operated  on  >  Dr.  J.  I-taumgartner,  tr.Tnsl.-i!«1  hv  A.  M. 
Mander,    illustrated ;    Psychotherapeutics  :    a  i;ip<,sium, 
Dr^.  M.   Prince,  F.  H.  Gerrish,  J.  J.  Putnam.  E.  W. 
1  .(vl  n   Iv  sidis,  G.  A.  Waterman,  J.  E,  Denlty,  E.  Jones. 
T.  A.  Williarns.   

MsTAUtmov. 

Lon^maiM  md  Co.— Metalhigrapliy,  Dr.  C.  H.  Deach. 

Teciinolo(;y. 

Constable  and  Co.,  Ltd, — Textiles.  .A.  F.  Barker; 
Foreign  and  Colonial  Patent  Laws,  W.  C.  Fairweather; 
Waterproofing  :  an  Engineering  Problem,  M.  H.  L<'wis. 
C.  Griffin  and  Co.,  Ltd. — C<'ramic  Literature  :  ("ompil'"d. 
Classified,  and  Described,  M.  L.  Solon.  Crosby  Locfc- 
wood  and  Son. — Drying  Machinery  and  Practice  : 
a  H.indbook  on  the  Theory  and  Practice  of  Drying 
.-ind  Desiccating,  with  Classified  Description  of  Installa- 
tions. Machinery,  and  Apparatus,  including  also  a  Gfamary 
of  Technical  Ternts  and  Bibliography  T.  G.  Marlow, 
illustrated.  Melhuen  and  Co. — A  Woodwork  Class-book: 
iieginners*  Course,  H.  Hey  and  G.  H.  Rooe,  illustrated. 
Oxford  UmvetMty  Press.—The  Theory  aud  Practice  of 
Perspective.  G.  A.  Storer;  Traditional  Method*  of  Fattern 
Designing.  .\.  H.  Christie.  H^iffiaais  and  irmeia(e.^Beet> 
sugar  Making  and  its  Chemical  Control,  Y.  Nakaido> 
illustrated. 

M1BCBLLAKK0US. 

D.  Appleton  and  Co. — Psychology  and  tli'-  T',idier. 
Prof.  H.  Munsterberg.  E.  Arnold. — Book-k-^'  pin;;  and 
.Accounting;,  M.  W.  Jenkinson.  Chalto  and  Windus. — .\ 
History  of  Babylonia  and  .Assyria  from  Prehisioric  Times 
to  the  Persian  Conquest.  L.  W.  King,  illustrati>d  ;  vol.  i., 
.A  History  of  Sumer  .ind  .Akkad  :  an  .Account  of  the  E.irly 
Races  of  B.nbylonia  from  Prehistoric  Tiiiv^  tn  about  p.c. 
2(Kio ;  vol.  ii.,  Historv  of  Babylon  from  tlie  Foundation 
of  the  Monarchy,  .nbout  n.c.  jotio.  until  ;h<!  Conquest  of 
Babylon  bv  Cvrus,  B.C.  539;  vol.  iii..  .A  History  of  Assyiria 
from  the  feariiest  Period  until  the  Fall  of  Nineveh  before 
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th«  M«41m,  B-C.  606.  TJic  Giiihixm  Publishing  Company. 
—Science  in  Modern  Life,  vols.  v.  and  vi.,  illustrated. 
C.  Grif^n  and  Co.,  Ltd.-  Modi-rn  Methods  of  Scwa^;c 
DiipOMl,  G.  B.  Kc-rstiaw,  illustrated  ;  Introdui  tion  to 
the  Theory  of  Statistirs,  G.  U.  Vule,  with  di.iprams. 
C'3tiy  Loekwood  and  Son. — The  Valuation  of  Mineral 
Propertie*.  T.  A.  O'Donahue.  Longmant  and  Co. — A 
Hi'Wy  of  the  Caveiidish  Laboratory,  Cambridge.  This 
tsiun;'?  is  intended  to  commemorate  the  twenty-fifth 
»rjii»crwry  of  the  election  of  Sir  J.  J.  Thomson  to  the 
Cavendish  proft-ssorihip  of  '■xprrimpntal  ptiysics.  Among 
th»  contributors  an-  the  Prp!iidcnt  of  Queens'  College,  Dr. 
ScfaBtcr,  W.  C.  D.  Whetham,  Dr.  R.  T.  Glazebrook, 
Sir  J.  J.  Tliomson,  Prof.  H.  F.  New.i!!,  Norman 
Campbell,  Prof.  R.  Rutherford,  C.  T.  R.  I  i.,  and 
Prof.  Wiib'^rforre.  The  final  chapter  of  the  book  will  be 
devoted  to  a  bibliography  and  biography  of  thow  wlio 
hivt  done  research  work  at  the  laboratory  since  its 
foundation.  Macmillan  and  Co..  Ltd. — Tennyton  as  a 
Student  and  Po*«t  of  Nature,  Sir  Norman  Lockyer,  K.C.B., 
F.R.^  ,  and  Winifred  L.  Lockyer.  Oxford  University 
Pffji  — Chinrso  Pottery  and  Porcelain,  a  translation  of 
tile  Tao  Shuo,  with  introduction,  &c.,  by  .S.  W.  Bushell. 
C.  RcuHedi^f  and  Sont,  l.td. — Sonncnschrin 's  Hest  Books, 
new  Hitiun.  in  tliroo  parts.  Suan  Sonnrnschein  and  Co., 
Lti.— iff fjvl's  Plu-niirnrnologv  of  -Mind,  translated  bv  J.  H. 
Ba'll!'.  :  vols.  :  Tliought  and  Things  :  a  Studv  of  the 
DrTplopm-tu  and  .Nff.Tning  of  Thought  or  Genetic  Logic, 
Prof.    J.     .M.     Baldwin,     in  vols..     vol.     iii..  Real 

Logic;  Tsrn'-  and  Pre'"  Will:  an  Essav  on  the  Immediate 
D»tj  of  Consriousn''-ss.  Prof.  l?<  r(^s<)n.  translated  by  F.  L. 
PocKwr  Phvsiolosical  Psvcholofiy.  Prof.  W.  Wundt,  a 
t.-ml.Trn  of  ifv  fifth  and  wholly  re-written  German 
edition  by  Prof.  F.  B.  Titchener,  in  3  vols.,  vol.  it. 
Tntlott  and  Hanson,  Ltd. — Oriental  Silverwork,  H.  Ling 
Kodi,  ilhutrated.  The  UmaertUf  TuUnial  Press,  Ltd.— 
H|0cne  for  Training  CeOigm,  Or.  IL  A.  LyMer. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE. 

BiRinNciiAM. — The  Huxlev  lecture  this  year  is  to  be 
(Wi»ered  by  Prof.  Percy  Gardner,  Lincoln  and  Merton 
?rof«sMr  of  daaaical  ardiiMlasr  in  ibm  Untwinltir  of 

Oiford. 

Mr.  Joseph  Coatrs  has  been  •. [  ;  inted  to  a  demonstrator- 
»!iip  in  cli«»mistry,  and  Mr.  R,  H.  Whitehouac  assistant,  in 
tbt  Day  Training  Collega  for  Men. 

CuotiDCB. — The  next  combined  examination  for  sixty- 
KVHt  entrance  scholarships  and  a  large  number  of  exhibi- 
tions at  Pembroke,  Gonville  and  Caius,  King's,  Jesus, 
Chr:«'»,  St.  John's,  and  Emmanuel  Colleges  will  be  held 
«a  Tue«day,  December  6,  and  foUowiiig  diyg.  Mathe- 
Wtics,  classics,  and  natural  icienoea  will  Iw  Ute  aubjecu 
of  examination  at  all  lh«  alxmnHnentiafled  coU^gn.  liott 
of  the  colleges  allow  eandidatw  trtio  intend  to  atudy 
BKchinical  sciences  to  compete  for  teliolaraiiipt  and 
ttUbitions  by  taking  the  papert  Mt  In  mntfaematica  Or 
<^nt  sdenoea.  A  candidate  for  a  scholanifatp  or  exfaibi- 
wn  at  any  of  tlie  seven  eoltegea  mutt  not  b«  more  than 
nlnetwn  yeara  of  a^  OR  OctalMr  t,  1910.  Foms  of 
applicatioo  lior  adndttion  to  the  oainination  at  the  re- 
VKtire  otflleMa  mar  be  obbdned  «s  foiOowi  t— >Pembroke 
v(a«f*>  W.  S.  Hadley ;  Gonville  and  CaltM  CoUege,  the 
fMcr;  ]Qiitf*a  CoU^.  W.  H.  Macaatay;  Jetua  Colkge. 
A.  Gny:  Chriat'k  College,  Rev.  J.  W.  CartmeU;  St. 
Mm*!  College,  tfw  Maater;  Eauaanud  College,  the 
ihtlir,  fram  any  of  whom  tortliar  btformalion  respecting 
ftt  Kfaolanhipa  and  other  swtters  connected  with  the 
•«wal  colleges  may  be  obtained. 

OxroRo. — The  University  Junior  Scientific  Club  will 
''<'^  .1%  lr;ennial  convfrsazii)n<*  on  Tuesday,  Mav  24,  bi»ir\g 
•A*  Tuesday  in  "Eights  Wr-k."  M- nihrr'c  of  'hp  rlub 
Ml  obtain  tickets  on  application  to  Mr.  N"  I".  HuxIpv, 
BalUoj  College,  The  promise  of  exhibits  f:  nm  m- ir.b.  i  s 
'nil  be  gratefully  wrlromrd  by  Mr.  .^.  F.  Ti  \.  n:rv, 
Migiilen  College,  on  brh.Tlf  of  the  committee.  It  is  hrprd 
■^»t  many  oki  members  of  the  club  will  take  the  oppor- 
j'^.f)  of  re-idiitiQg  the  adentilic  department*  of  the 

aivwiiiy. 
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TliK  iat'-  Mr.  }■".  S.  M.issi  v.  i.f  Rfchdale,  amoti^  in.iny 
other  bequcil'',  has  l.-ft  o.Hi-kTi'.,  fr''>  of  duty,  to  the  Uni- 
versity of  Manrhstr-r.  The-  ri  -^^due  of  his  property, 
amounting  tO  .ibout  110,000;.,  aftor  th"  bequests  .nre  pro- 
vided for,  is  |.:-(t  upoti  trust  to  b<-  applied  for  such  charitable 
purposes  for  tin-  tx-ivdt  of  tli-  inhabitants  of  Burnley  as 
till'  Corporation  <if  Hurnlrv  shall  determine,  but  so  that 
such  purposes  be  limited  to  all  ar  one  or  more  of  the 
following  objects,  .ind  b.?  not  by  way  of  reduction  of 
rates : — education,  whether  mental,  physical,  technical,  or 
artistic,  the  advancement  of  adenee,  laamiagt  marie»  or 

other  art. 

.As  eflort  is  being  made  to  found  a  National  Industrial 
Education  Leafjii'^  to  emphasise  the  necessity  of  maldnfl 
elementary  education  go  hand  in  hand  with  industrial 
training.  In  view  of  the  general  consensus  of  opinion  as 
to  the  necessity  for  the  formation  of  such  a  league,  a 
national  conference  Is  to  be  called  at  an  earW  date  for 
the  purpose  of  formulating  a  scheme  for  canyuig  out  tbo 
objects  of  the  league.  In  addition  to  the  aoprovafof  many 
other  associations  of  workers,  no  fewer  than  89  trades* 
councils,  together  representing  354  towns  and  399  trades, 
have  given  their  adneaion,  and  the  London  Chamber  of 
Commerce  recently  passed  unanimously  the  following 
resolution  i — That  the  council  of  the  chamber  approve, 
heartily  sinporC,  and  will  give  all  thdr  assistance  to  the 
proposed  National  Industrial  Education  League.*'  Anyone 
anxious  to  take  part  in  the  work  of  tlw  new  lecgue  sbottld 
communicate  with  Mr.  R.  Applegarth,  Central  Offices, 
Craig's  Court  Houf,  Char-ng  Cros«,  London. 

Mr.  W.  H.  Lever,  who  v^'as  appointed  recently  chair- 
man of  the  Liverpool  School  of  Tropical  .Medicine,  in 
succession  to  the  late  Sir  .Mfred  Jones,  has  made  known 
to  th'>  council  .ind  professors  of  the  University  of  Llver- 
p<x>l  the  particulars  of  a  munificent  scheme  he  has  devised 
to  assist  the  work  of  the  University.  He  proposes  to  devote 
the  sum  of  oi.ooof.  to  the  scheme.  .Arranf»pm'--nts  have 
been  mad"  with  the  owners  of  the  old  Bluecoat  .School  for 
a  lease  for  a  number  of  years.  During  that  period  the 
University  can  have  the  option  of  purchasing  th**  school 
for  a  *um.  approtimafelv,  of  ?4.oooL  Any  time  when  the 
Uiiiversitv  eNercises  that  option  Mr.  I>cver  will  pay  the 
money,  and  the  school  will  b--  furnished.  If  the  building 
is  not  found  suitable,  then  he  will  pay  34,000!.  for  the 
erection  of  a  building  adjoining  the  Univi»rsitv,  in  which 
the  School  of  House  rind  Town  Planning  can  be  nccoinino- 
d.-tted,  and  also  the  School  of  .Architecture.  While  the 
University  is  considering  whether  thf-  option  shall  be 
f-xcrcised.  .Mr.  I,ev.r  will  pay  the  rent  of  the  school.  To 
provid<»  ni.tnev  for  the  Scliool  of  llousr-  .lod  Town  Planning, 
the  Jschool  of  Tropical  Medicine,  and  the  SchcM-.l  of  T?iissi.in 
Studies,  Mr.  Lever  proposes  to  transfer  fxi.ooiif.  worth  of 
shares  in  the  Bromboro'  Port  Estate  Company  to  the 
University.  These  shares  will  in  future  years  be  a  source 
of  great  income  to  the  University,  While  the  shares  nre 
not  paying  a  dividend,  Mr.  Lever  has  arranged  for  ten 
years  to  guarantee  y  por  cent,  on  the  60,000/..  which  will 
make  itool.  a  year  for  ten  years.  With  the  consent  of  the 
t^niversitv,  of  th!<  iftoo}.  a  year  finol.  will  go  tO  the  School 
of  Civic  Design.  800I.  to  the  School  of  Tropical  Meffidne, 
and  loof.  to  the  <srhoo1  of  Russi.in  Studies. 

Ov  Friday  last  NTarch  4,  the  Chancellor  of  the 
Exchequer,  with  whom  w  ce  Mr.  Haldane  .md  Mr.  Runci- 
man.  received  in  his  priv.ite  room  at  the  House  of 
Commons  a  deputwti'  n  from  v.nrtovis  universities  on  the 
subject  of  increased  fisnnLial  assist  ante.  \  news  agency 
st.if'  s  that  tl:e  df'putation  represented  all  the  universities 
and  unlvers.lty  colleges  in  England,  excepting  Oxford,  Cam- 
bridge, and  Durham.  The  proceedings  were  priv.ite,  but 
the  Timei  gives  tho  following  account  of  the  points  brought 
forward  by  the  depict  iti  ir  It  was  urged  that  money  is 
greatly  needed  for  drvcUipnicrtt  purposes.  The  Treasury 
grants,  so  far  from  cutting  off  local  subscriptions,  municipal 
•ind  privfitp.  have  encouraged  them,  local  people  feeling 
that  the  iii^t'tutii.ii":  are  r- ;<griised  by  the  r.overnmrnt  and 
regard'-d  .is  a  national  corn  ,  rn  to  which  thev  mav  well 
contribute,  I'very  new  '  liair  e-.-aMished  and  even.-  new 
building  put  up  means  extra  "^.tpens"  for  main'  11  ■''n re  and 
the  deputation  urged  that,  while  it  is  quite  possible  ;o  get 
the  locality  to  provide  buildings  and  equipment,  it  cannot 
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provide  maintenance.  Many  localities  feel  they  have  done 
all  they  can,  and  they  also  feel  ihey  arc  not  merely  doing 
local  work,  but  national  and  Imperial,  indeed,  world-wide 
work.  Students  are  drawn  from  every  part  of  the  Knipire 
and  from  forai^  countries,  particularly  China  and  Japan, 
and  thqr  are  under  no  obligation  to  give  their  services 
where  tbey  are  trained.  Any  increased  grant  now  given 
by  the  nanon  will  be  used,  not  in  the  fixed  and  ordinary 
work  of  the  institutions,  but  in  the  highest  class  of  work 
and  in  various  enterprises  that  are  being  kept  back  for 
want  of  funds.  The  spe.ikers  ako  pointed  out  that  there 
it  under  present  conditions  a  certain  nmount  of  wasteful- 
ness, not  In  money,  but  in  brains  and  energy,  because  at 
their  meetings  the  authorities  are  generally  occupied,  not 
in  (Sscussing  how  best  to  spend  the  money  and  what  under- 
taidftgs  will  he  best  for  the  muntry,  but  merely  how  to 
economise  their  funds  and  how  to  VKtt  lot.  OF  S^-  Work 
Is  lying  ready  at  hand  which  they  tre  powcrhn  to  under- 
talce.  Mr.  I-Ioyd  George,  in  the  course  of  a  qmpAthetic 
reply,  told  the  deputation  they  could  not  have  oom  at  a 
worse  time.  Nothing  definite  was  settled,  but  a  committee 
has  been  appointed  by  the  deputation  to  prepare  more 
detailed  information  for  Uie  Chancellor  of  the  Exchequer 
as  to  die  lltiaadal  requb-ements  of  the  various  InstitutionB. 


SOCIETIES  AND  ACADEMIES. 

London. 

Kovol  Society,  Jannarv  27. -Sir  James  Ommet  Long- 
period  delenniiMmoa  of  the  rate  of  productloa  of 
helium  from  radhim.  In  a  prei^oua  ooautiunicatioa  flte 
rate  of  the  woduction  of  heHum  fcora  70  mlllhpraaia  of 
radium  chloride  was  determlBed  faj  a  aucoeesion  of  observa- 
tions on  the  growth  of  praasure  meaaured  by  a  MeLsod 
gauge.  These  observationa  eatmded  over  a  period  of  about 
six  wedcs.  U  waa  thought  desirable  to  make  an  experi- 
ment to  determine  the  amount  of  helium  resulting  from 
this  same  sample  of  radium,  after  standing  in  a  sealed 
bulb  for  an  extended  period.  For  this  purpose  the  bulb 
rontainioig  the  radium  chloride  was  sealed  off  at  the  con- 
clusion m  the  abovennendoned  experiment  of  1908  and 
kept  for  nine  months.  In  order  to  measure  the  helium 
thus  produced  it  was  necessary  to  devise  a  vacuum-tight 
joint  between  the  sealed  radium  bulb  and  a  McLeod  gauge 
so  constructed  ttuit,  after  thoroughly  exhausting  the  gauge, 
tlift  drawn-out  end  of  the  radium  bulb  could  be  broken  off, 
thus  allowing  the  pressure  of  the  accumulated  helium  in 
the  radium  bulb  to  h«  rapidly  determined.  The  tot.il 
volume  of  the  apparatus  was  320  c.c.  The  pressure  in  ttif 
radium  bulb  when  sealed  off  at  the  conclusion  of  first  rs- 
ppriment  was  0-00406  mm.,  the  partial  pressure  due  to 
this  amount  nf  heliuni  would  be  o-ooooS  mm.,  which  must 
be  df-fliicted  from  tln'  observed  pressure  to  get  the  true 
pressurf  due  to  the  h«lium  pro^luicd  in  the  radium  bulb 
di:rin;J  rl'.e  period  in  wh:ch  ft  r<»m.iinrd  s*-al.^d  up;  also  the 
pressurr'  in  th'-  '  i"  Urr.-ikinf;  (o  oofK^j;;  mml.  mu«t 

alM<  be  d'cliic'i'd.  1  liis  gives  a  corrected  prcsNiiiff  of 
o-oifii^  nrn.,  obtained  after  heatinf;  the  salt,  due  to  the 
Ixdiuni  prc>duced  from  70  milligrams  of  pure  rndium 
chloride  during  a  perir,d  of  375  days,  in  a  sp,ic<-  the  tutal 
vohimc  of  wh-rh  w  as  v.'o  c.c.  The  value  of  the  rate  in 
t.-rms  of  euhir  niilllni- tres  of  helium  pCT  gTOm  Of  radiWH 
ptzT  dav  is  thus  dt-duccd  as  0  463. 

March  3.— Sir  .Archibald  Geikie,  K.C.B.,  president,  in 
the  chair. — T.  G.  B«<lferd  :  The  depression  of  freezing 
point  in  very  dilute  .iqueous  solutions. — J.  M«rc«r  :  Sturm- 
Liouville  series  of  normal  functions  in  the  theory  of 
integral  equations.  It  is  the  purpose  of  this  memoir  to 
develop  the  theory  of  Sturm-t4ou«iIle  series  of  normal 
functions  as  a  branch  of  tlio  fbeoiy  of  integral  equations. 
In  the  first  place,  two  theorems  are  established  relative  to 
the  series 

in  which  it^,i  .  .  ..  ...  are  a  complete  system 

of  normal  functions  corresp<inding  to  a  funclioB  {K(t,t))  of 
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positive  type  in  the  square  Q  defined  by  a':S<A,  a-±l<^  :  the 
noimal  functions  aie  assumed  to  have  such  an  order  that  the 
sirkgahtf  value  sonc^ooding  to  fnU)  does  not  decrease  as  m 
increases  I  no  renrlctioa  is  plaeed  upon  f{s)  beyond  tbat*it 
should  have-  a  Lebesgue  integral  in  (a,  A).  Denoting  by  Kx{s.  t) 
the  solving  funciiun  cnrrespoadiog  to  K(j,  /),  the  fiist  theorem 
is  to  '.he  cfTect  th.w  the  uppvaod  lowoT  lisMts  of  indMorasiBacy 
of  the  above  scries  include 

betweCO  IhClk    Aooordir;^  to  the  second 

lim     -  A  [        t)/{4)Ji/i  ids  dt) 

exist!  aDd  koqaal  to  the  sam  of  the  series 

when  the  hitter  is  coovergeat ;  whOst  the  Hidt  b  +w,  when 
the  series  is  diveinat.  It  Is  then  shown  that,  whea  K<#,  0  ■* 
iha  QttMt'u  fuaetna  of 

satisfying  a  |Mdr  of  boundaiy  cunditioru  at  the  end  points  of 
(0^  «),  an  asymptotic  focmula  for  KA(r»  /}  exists  which  pemils 
the  deduction  of  impoftaat  theofcns  relative  to  the  caaoaical 
Staim*Lioaville  series 

.  . .  +♦.(/)  jynU)J{i)A+  , .  . 

The  normal  fimctioat  fu(r),  •  .     tM'lh  •  ■  .  aie  now 

solutions  of 

which,  for  iUiLabli-   v.ilue>  of  A,   satisfy  the  saiii'-  pair  of 
boundary  conditions  as   K(j,  i)  ;  to  ]).irticular   systems  ol 
these  functions  correspond  Fourier's  sine  arid  cosine  wries. 
The  result?,    obtained    for    any    canonical  Sturin-l.icjuville 
sisrie^  are  very  similar  to,  but  slifihtlv  more  general  than, 
tho'.e   ii',    it,'   two  particular   series   which   are  associated 
with  the  naixies  of  Fej6r,   Hurwitz,  and  Ltbc&iiut:.    '1  h* 
fourth  section  of  the  memoir  is  devoted  to  an  investigation 
of  the  convcTgence  of  canonical  Sturm-Liouville  sftries.  In 
the  course  of  this,  it  is  shown  that  the  convergence  of  any 
one  of  these  series  at  a  point  of  the  open  interval  \o.  ») 
involves  the  convergence  of  all  the  other  series  which  corre- 
spond to  the  same  function  /(«)•   The  memoir  contains  an 
oxtenaion  of  all  results  obtiuned  for  the  canonical  to  the 
most  general  type   of  Sturm-Uouvilte  series. — A.  Von 
Antft>i»oit :  The  tolubiUty  of  xenon,  krypton,  arg<m,  neon, 
and  helium  in  water.— L.  N.  C.  Pttun :  Measurements  of 
the  absoiute  indices  of  refraiclioa  in  strained  gbua.  If 
light  be  tranmttted  through  a  stab  of  glass  under  tensieo 
T  In  a  diraction  perpendicular  to  the  Une  of  stress,  it  is 
broken  up  Into  two  components,  poUurlaed  in  planes  per- 
pendioulw  and  parallel  to  the  luw  of  eiress,  f f  |s  be  the 
index  of  refraedon  of  the  glaas  in  the  unstrained  itate, 
then,  in  the  strained  ftate,  m  Intfces  of  refraction  coire* 
sponding  to  the  above  two  components  .ire  ^  -f-C,T,  M4C|T 
respectively.   The  codfidenti  V|,  C|  are  spoken  of  as  nie 
stress-optical  cw^cients  for  the  two  ray«.   The  pres^^nt 
p:iper  gives  an  account  Of  measurements  of  C,  and  C, 
according  to  a  method  described  by  the  author  in  Roy. 
Soc.  Proc..  A,  vol.  lx.\ix.,  pp.  440-3.  The  meatuKmenti 
havn  been  carried  out  on  two  Jena  glasses  bearing  cata* 
lof^uc  Nos.  O.  <)3S  and  W.  3199  respectively,  tho  first 
being  a  borosilirate,  the  second  an  '*  uttrapviolel  **  gtasa. 
.*so  far  .15  is  known,  tltis  is  the  first  series  of  aihaofaita 
measurements  of  C,  and  C,  extending  fairiy  oontinuoualy 
throughout  the  spectrum,   liie  only  previous  meaauremcnte 
are  due  to  Pockel  (Ann.  d.  Phys,,  190s),  and  give  the 
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raluM  of  Ct  ud  C.  for  the  sodium,  thsUiutn,  and  lithium 
liov  on^,  obt^noa  by  quite  •  Afferent  method.  The 
coeffideitts  Cn  are  found  10  be  negatiTe.  so  that  both 
rvjm  mn  accelerated  hy  tendon,  but  the  effect  is  much 
Ivgar  for  C,,  i.e.  for  die  ray  polarised  in  the  direction  of 
■riiim  With  regard  to  the  dtiqiersion  in  O.  935,  both  C, 
and  Pa  aiKMr  a  Higbt  general  decrease  as  we  move  towards 
tiM  vJoleti  bat  in  VV.  3199.  shows  a  decrease,  whereas 
C,  sbowa  an  iRcnaee.  The  above  general  variation  is 
brahao  by  *  nanAer  of  local  eccillations,  some  of  which 
am  well  oiatked  and  confirm  previous  observations  of 
JC,— C,}  (pbil>  Trans.,  A,  vol.  ccvii.,  pp.  293-301),  whilst 
odaera  are  wan  doubtful  s  but  it  seenu  probable  that  both 
tadhaa  «f  rafneffam  due  to  streas  are  affected  locally  by 
Iroe  perlodi  of  the  cenatltuents  of  the  glass,  causing 
imeuartdaa  In  the  eurm  of  and  C,  timilar  to  those 
cadribked  tar  Oa  curve  of  the  Index  of  refractioa  in 
anomaleo*  oitperafen. 

Royal  Microscopical  Society,  FebnMiy  :  :  1  A. 
Thomson,  president,  in  the  chair. — Prof.  J.  A.  Thomson  ; 

Notf's  on  DendTobraeki4i  f.j.  i  .  >  .s  r.nrc  nnA  divergent  aiiti- 
pathari.m. — .^.  A.  C.  E.  Merlin  :  Thp  me.i^iirement  of  tJie 
fir*t  nir  -  L  l  ips  of  Grayson '.s  finrst  twt  Ive-h,Tn<i  plate. — 
F.  II.  Collin* :  The  labelling  of  microscopic  slides. 

CAItliRIDCS. 

Philosophical  Society,  IcLruary  7.— Prof.  W.  Bateson, 
I.K.S.,  prpsident,  in  the  chair. — E.  A.  Newell  Arbor: 
A  note  on  some  fossil  plants  from  Newfoundland.  Two 
new  records  from  Newfoundland,  cither  of  Lower 
("a-boniferous  or  Upper  Devonian  age.  The  first  appears 
;o  Sf^hcnophyllum  teuerrimttm.  S5ur.,  both  leaf  whorls 
.ir<i  s:cm>;  being  preserved.  The  s'-cond  is  ;i  larfle  fan- 
j^hapcd  leaf^  probably  new  spicifically,  which  rcr.-ills  the 
Pakeozoic  fossils  attributed  to  the  genus  I'sv^mophy Hum. 
— W.  T,  Oordon :  The  relation  betwen  the  fossil 
Osmundaceae  and  the  Zygopterides.  The  mrmhef;  of  thf 
Zvi;opteride«B  and  Osmundaces  are  shown  to  rthibit 
p.ir.illfl  devplopment,  and  their  most  primitive  ger.T.i, 
Z v^ofiiTij  Roittrri,  Solms,  and  Thamtioptcris  Schlei-hli-n- 
dalii,  Eichwald.  resp.^rtivelv,  are  comp.irrd  as  rffjards  thf 
structure  of  the  stem  ae.d  the  orit;in  of  thr  petiole  to 
demonst^  r  in  anrestral  relationship  between  these  groups. 
— \V.  T.  Gordon  :  A  new  sp-^cies  of  PhysOHtoma  from  th'^ 
Lowr  Carboniferous  of  Pett\'cur  (Fife).  .\  new  s^rd. 
thO'.virif;  a  number  of  tentacular  proccHsrs  at  thn  npe.\  and 
.11  out.  r  roit  studded  with  small  peg-like  hairs.  This  is 
fhc  most  ancient  example  of  the  Renos  known.— Mr.s.  F.  A. 
Nrwell  ArlMr :  A  note  on  Cixrdiocarpon  eomprr.Ksuin. 
Will.  Thf  results  of  a.  re-exaniination  of  a  Coa'-m.^asiire 
orlf!inalIy  figured  and  described  bv  Williamson  in 
!S77  under  the  name  of  Cardioearpon  comprc^sunu — 
H.  Hamshaw  TbomM  :  The  assimilating  fisvur  s-  of  certain 
Coal-measure  plants.  Some  points  in  the  structure  of  the 
leaves  of  Calamites,  I^^ptdophloios,  and  othrr  Coal-measure 
plants  from  the  point  of  view  of  thrir  physiological 
anatomy. — L.  J.  Will*  :  Notes  on  the  Renus  Schi/onrura. 
Schimper  and  Mougeot.  \  description  of  ■examples  of 
^(hi:on>'ura  pdrndnx:! ,  S  and  M,,  r-n'-ntlv  discovered  in 
rhr-  K'-up-r  of  nromst^rove  ^Worci'sti-rshirr-l .  and  a  com- 
;  ira;ivr>  rpvicw  of  other  members  of  thr  ^."-nus. — R.  D. 
Vernon;  The  occurrence  of  Sihiconcuta  pamdoxa,  S.  and 
M  .  _  in  fh-  Hun'er  of  Nottingham.— D.  G.  Lllllo : 
Pftrified  r>lnn»  remains  from  (he  Upoer  Coal-mpnsures  of 
Bristol.  Pctr'fi'-d  material  of  Cordait'-s  and  othT  allied 
genera,  and  al<;o  of  Mveloxvton,  has  be<»n  obtained  from 
the  Upper  CealHmeanirei  of  Staple  Hill.  Brietoi. 

liAMCHUMa. 

Liternty  and  Pbitoaophical  Society,  January  35  — 
Mr.  Praodt  Jonet.  preatdent,  In  the  ehair,^Prof.  W.  W.  H. 
On*  and  P.  ■rothoHwil :  The  electrical  resistance  of  the 
hitman  body.  Measurements  have  been  made  with  direct 
and  alteroating  current*,  the  handi  of  the  eubject  being  as 
a  rule  Immeraed  in  eolutions  of  common  salt.  Values  of 
the  reaietnnce  In  Che  first  case  are  from  tooo-iooq  ohms, 
but  only  bom  7IMH800  ohms  with  alternating  currents.  The 
high  valuea  la  die  trat  eaee  are  due  to  polarisation,  tho 
btunan  be^  lika  a  storage  battery  made  up  of  con- 

oentrallon  cells.   When  a  direct  current  is  applied  to  the 
body  the  curr'^nt        for  a  tim'>  and  then  increases,  there 
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being  a  ^r.idual  increase  of  polarisation  during'  the  first 
period,  and  a  dccre.ise  of  the  l.nj<ly  resistance  during  the 
second  period.  The  m.ijcimum  voltafje  for  direct  current*  used 
in  the  experiments  was  about  40,  which  niut  be  gradually 
introduced,  and  very  gradually  withdi.iv>c,  ;>therwise  painfu  I 
shocks  arc  administered.  It  was  found  that  the  resistance  is 
inversely  proportional  to  the  area  of  the  surface  of  the  wet 
skin.  The  ratio  of  the  direct  to  the  alternating  values  of 
the  resistance  is  much  higher  when  dry  or  nearly  dry  ticin 
is  tested.  With  the  dry  ting.-rs  .ipplted  to  loo-volt  direct 
current  terminals  the  shock  at  the  kathode  is  greater  than  at 
the  anode,  and  enablf  s  the  polarity  of  the  terminals  to  be 
readily  d'^Iermmed.  With  nearly  dry  fingers  it  is  also  eas>' 
to  test  polarities  of  circuits  of  less  than  ao  volts.  Ihii 
tiK-thod  is  useful  in  practice.  With  about  10  volts  and  the 
fingers  immersed  in  salt  solutions  containing  metal  elec- 
trizes, the  1)  )«iy  can  be  used  as  a  telegraphic  receiving 
instrument,  the  shocks  at  the  kathode  as  the  current  is  re- 
versed by  a  transmitting  commutator  enabling  messages  to 
be  received  by  the  usual  code.  Ihe  resistance  of  the  body 
brin^'  r-l;itively  low  wlim  tlie  skin  is  moist,  precautions 
u'.ust  be  taken  in  using  supply  circuits,  esp<:-cially  in 
cher7iicai  and  other  works.    Electric-light  fittings  in  bath- 

j  iQoms,   public  bati'is,  and   medical  baths  require  special 

I  precautions. 

February  S. — Mr.  Francis  Jones,  president,  in  the  chair. 
— G.      Miekiinflt  :     The     anatomy     of  Calamostachys 
Binneyana,   Schimper.    It   was  shown   that  the  so-caJIed 
"  nodes  "  at  which  the  spor.Tngiophorcs  arise  are  not  true 
nodes.    There  is  no  secondary  xylem  at  that  level,  the 
protoxylem  canals  are  not  obliterated,   no   "  gaps  "  are 
seen  in  the  cauline  bundles,  and  the  medulla  is  not  modified 
as  at  the  true  node.    The  slender  vascular  traces  supplying 
the  sporangiophorcs  may  be  arched  before  entering  them. 
H'luvv  the  sporangiophore  the  traces  may  occasi  n:.'.lv  be 
seen    lying   on   either  side   of   the   corresponding;  ..aLkone 
bundle,  often  freed  from  it  by  maceration.    There  is  con- 
siderable- evidence   to  show  that  the  sporangiophore  trace 
preserves  its  identity  down  to  the  subjacent  true  node.  The 
aves,    which    are   commonly   described    as   possessing  Six 
bundles   in   three  pairs,   are  shown  to  possess  only  three 
single  bundles.    Both  three  and  four  bimdles  are  proved  by 
serial  serlions  to  char.jcterise  different  parts  of  the  same 
Cone.    There  is  some  evidence  ihait  the  alternation  of  the 
I  bracts  has  been  brought  about  by  their   lateral  displare- 
I  ment.    It  was  shown  to  be  possible  to  obtain  good  series 
of  sections  by  grinding  the  blocks  containing  the  material 
I  and  taking  photomicrographs  of  the  successively  exposed 
surfaces.— I..        Adama  :  A  hypothesis  as  to  the  cause 
of  the  autumnal  epidemic  of  the  common  and  the  lesser 
shrew.    The  fact  that  more  corpses  of  shrews  are  found 
in  autumn  than  during  the  other  seasons  o(  the  year  has 
heen  a  standing  pu:;zle  to  naturalists,  and  no  wholly  satis- 
I  factory   explanation    has   hitherto   been    suggested.  The 
'  known  agencies  of  destruction,  such   as  conflicts  among 
themselves,   attacks    of   enemies,    scarcity    of    food,  and 
drought,  whilst  resulting  in  many  deaths,  fail  to  account 
for  the  sudden  rise  in  mortality  during  the  autumn.  The 
author,    as    th>^   result    of  obs'-rv.-\tions   and  investigations 
carried  out  during  a  numbrr  of  y^ars,  is  decidedly  of  the 
opinion  that  the  autumnal     epid-mic."  as  it  is  called,  is 
I  due  to  nothing  more  th.m  old  age.  oM  ag--  in  the  case  of 
!  the  common  and  the  lesser  shrew  being  re.iched  in.  roughly. 
I  thirt«»n  or  foiirtof-n  months.    This  conclusion  is  supported 
!  bv  tlie  fact  that  all  specimens  of  the  common  and  _Iesser 
,  shrew  trapped  during  and  after  December  in  a  series  of 
years  were  found  to  bn  immature.    This  hypothi'sis  would 
account  also  for  the  absence  of  wounds  and  other  marks 
of  violence  in  many  of  the  corpaes  found. 

Roval  Meteorological  Bocietr,  Febfosirv  aj.— Mr.  H. 
Mellish,  president,  in  the  chrir.— Dr.  W.  Makownrii 
A.  J.  MalMwor.  and  Miss  M.  Whlto:  Investiiiation  of 
the  electrical  state  of  the  upper  atmosphere  made  at  the 
Howard  Estate  Observatory.  Glnssop.—A.  W.  Ilarwwnd  t 
The  results  of  twenty-five  registering  ballOOA  asoenti  mnda 
from  Manchester  00  June  a-j  last.  These  were  aent  up 
at  intervals  of  one  hour,  and  90 me  atnmely  tnKrestiM[ 
and  valuable  results  were  obtained  from  them, — R.  G.  K. 
LampfMt  and  R.  Corlooa ;  Line  s^fualb  and  aasodated 
phenomena. 
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THURSDAY,  Mahcm  io. 

ftnvAL  SocirTT.  at  4.30.— The  Cauic«  of  ih*  AtMt>rpuon  uf  Oxygen  by 
the  I^ngm  (PrelimiiVAry  C^Mnmunication)  :  C.  GuriiQn  Ooucla*  and  Dr. 

LS.  Haldinc,  F.R  The  Aciion  of  Nicotinr  »nd  o(oer  Pj-ridine 
w«  upon  Mujcle:  Dr.  V.  H.  Vcley,  F.R.S..  ami  Dr  A  P.  Waller, 
K.R.S.  —  ?^tmiic«  Ofi  En/^'nic  Action.  XIII;  Kniynic*  of  th^  KmuUin 
T)pe:  Pr --f.  H.  V--  Arm«trong,  K.R..S.,  and  F.  Horton. — Pr-Hnun-iry 
Note  on  (be  Origin  of  the  Hydrochloric  Acid  in  the  Cia'trit  liilmlM^ 
Mt»  M.  P.  Fitzgerald. —The  Kxtioction  of  Sound  in  a  VisK^xu  Atmo- 
n>here  by  SouU  Obfucitt  of  Cylindrical  and  Sphtrical,  Form  :  C  J.  T. 
SewcU.— The  loaiuitiaa  of  Vtriou*  Gaiet  b)-  the  0-Ra)'s  of  Actinium : 
Dt.  R.  D.  Klecman. 

Maticsmaticm  Socirrv,  at  — Forms  for  the  Kemaindrr  in  th.  Knlrr- 
Maclaurin  Sum-furmula  ;  VS'.  V.  Shcppar.!.  —  1  fie  Scaticriri.;  ,iM,li;'.t  liy 
a  Ijirsr  Condo«:tin£  Sjthrrc  ;  I.  W.  Nicholson, —  i  he  3  ,  Hirafional  Sp-ire 
Transformation:  Mils  H.  P.  Huilxon. 

Ikstitution  of  F.LKCTBiCAL  EKr.iNF.FPs,  at  S.— Short  Circuiting  of 
Lars'  Electric  Generator*  and  the  Kr'su'.iinj  Force«  on  Armature 
Wtnclingt ;  The  Oeugn  of  Turbo  Field  .Manncti  for  .\.C.  Gccctatoe* 
with  Special  KeftnoM  to  L«i(«  Uoiu  at  Hich  SpMib :  MUw  Waih«. 
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Konu.  Imiiiui  wir.  at  ^— taiaiiM  af 
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Physical  Sociktt,  at  t.—On  Coheren :  Dr.  W.  H.  Ecclea.— Earth-air 
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THE  UFS  OF  LORD  KELVIN, 

1  he  Life  of  KtUiam  Thomson.  Baron  Kelvin  of 
Largs.  By  Silvanus  P.  Thompson.  Vol.  i.> 
pp.  ZX-I-S84;  vol.  ]L,  pp.  ki+585«i39gr.  (London: 
Macmillan  and  Co.,  Ltd.,  1910.}  Two  vols.  Price 
30$.  net. 

THE  tadc  of  the  biographer  Is.  In  several  respects, 
n  very  different  one  from  that  of  tht  sricntific 
historian.  Indeed,  it  may  be  affirmed  with  some 
shadow  of  truth  that  the  best  biography  bekmgs  to 
the  domain  of  iuiai^'inativc  literature.  For  to  bo 
perfectly  successful  the  biographer  must  make  a  hero 
of  his  subject;  in  other  words,  he  must,  as  an  artist, 
idcofiie  without  destroying  the  features  he  endea- 
vours to  portray.  often  he  is  a  mere  ordinary 
photographer  who  removes  wrinkles  and  smooths 
oTcr  defects,  and  thereby  produces  a  picture,  recog- 
nintUe  indeed,  but  of  a  man  in  unnatural  pose,  and  ill 
at  ease  in  holiday  ganncnts,  Ai^.nn,  tlic  tru»'  arti-t 
dues  not  crowd  his  canvas  too  much,  nor  does  he  labour 
the  details  of  Ms  picture  too  diligently;  we  are  not 
'r-nptfd  to  look  tlirough  our  mnf^nifyinp  plnssrg  nt 
particular  parts  of  it,  to  our  loss  of  llie  etTt  ct  of  the 
vlioie.  Finally,  he  must  write  from  persona!  know- 
ledge, and  with  the  warmth  of  personal  afTcction ; 
biit  he  must  not  allow  his  feelings  to  outrun  his 
discretion,  or  permit  his  devotion  to  blind  him  to  the 
fact  that  his  hero  diared  the  limitations  of  ordinary 
humanity.  It  is  just  to  say  that  Ptaf.  Thomp%>n 
passes  these  tests  with  a  fair  mca'^urf  of  siicci  ';-.  HI-, 
biography  is  well  and  synipathelically  written,  It 
affords  a  vivid,  and,  on  the  whote,  a  true  picture  of 
Ijwd  Kelvin  ns  a  studfiit  of  science,  as  a  university 
teacher,  as  an  engineer  unU  man  of  affairs,  and  as  the 
eolleague  and  friend  of  a  large  circle  of  those  devoted 
tn  science.  Tf  here  and  thi-rf — for  eKnmplr  in  thr 
account  of  tiic  latlor  part  of  Lord  Kelvin's  t,tudt.nt 
career  and  of  the  proceedings  at  the  Kelvin  jubilee — 
the  detail  is  worked  with  too  microscopic  minute- 
ness, the  Ones  are  generatly  bold  enough  to  show 
the  man  and  his  work  in  fair  proportion,  and  to 
leave  the  reader  with  a  feeling  of  contentment  with 
the  manner  in  which  tlie  story  of  a  great  life  luis  been 
told  nnd  itK  nchievrnients  rrcountod. 

The  task  of  the  scientific  historian  has  already  been 
attempted  by  Lamnor,  who  has  framed  an  estimate  of 

Lord  Kflvin's  work  surh  ns  hnrdlv  nnvonc  else  could 
have  composed  at  the  present  time.  But  that  work 
will  not  be  seen  in  its  true  perspective  until  some 
intm-al  of  time  has  elapsed ;  its  full  effect  on  the 
progress  of  science  cannot  until  then  be  traced  in 
detail  in  the  complicated  web  of  scientific  fact  and 
theory  which  so  many  artists  have  woven,  each  inter, 
prcting  the  part  of  nature's  design  whid)  lay  before 
his  eyes. 

The  sketch  of  Prof.  James  Thomson,  Lord  Kelvin's 
father,  and  of  college  life  in  Belfast  and  Glasgow  in 
the  second,  third,  and  fourth  decad<  s  of  the  nine- 
teenth century,  is  somewhat  more  meagre  than  it  1 
might  have  been,  perhaps ;  and  a  little  later,  when  the 
fvofessor  nf  mathematics  appears  again,  the  picture  ' 
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seems  a  little  out  of  focus.  Tales  of  his  efficiency, 
and  of  the  respect  and  admiration  with  which  hia 
students  regarded  him  as  a  teacher,  arc  still  current 
among  the  few  Glasgow  graduates  who  remember 
the  old  college  as  it  w.-^s  in  those  days,  at  the  begin* 
ning  of  the  last  quarter  of  a  century  of  its  existence. 
But  no  doubt  many  of  the  readers  of  Prof.  Thompson's 
book,  like  ilii-  pri-.ent  uriler,  have  eonie  to  it  fre^h 
from  the  perusal  of  the  charming  account  of  the 
family  life  of  the  Thomsons  contained  in  Miss  Agnes 
King's  recently  published  "Lord  Kelvin's  Early 
Home  '■ — the  reminiscences  of  Mrs.  King,  Lord 
Kelvin's  eldest  sister— a  narrative  which,  Prof. 
Thompson  tells  ua,  he  has  purposely  refrained  from 
trenching  upon. 

Prof.  James  Thomson's  oral  examinations  arc  still 
spoken  of  as  stimulating  and  instructive,  and  his 
example  was  followed  with  success  in  Aberdeen  by 
David  Thomson,  who  went  there  10  be  professor  of 
natural  philosophy  after  teaching  Or.  Meikleham's 
classes  during  the  years  that  preceded  William  Thom- 
son \  return  from  Cambridge.  But  the  power  of 
effective  oral  examination,  like  that  of  maintaining 
order  without  effort,  is  the  resnk  of  a  certain  almost 

indefinable  personal  quality  which  many  highly  gifted 
men  do  not  poi.<.es!..  i  i)e  advent  of  Dr.  James  Thom- 
son put  an  end  at  once  to  the  pea-shooting  and  other 
antics  in  which  the  students  of  mathematics  had 
previously  indulged;  and  his  personality  impressed 
itself  in  other  ways  on  university  discipline  and  the 
conduct  of  university  affairs,  through  lus  influence 
as  a  member  of  the  Faculty,  which,  not  the  Senatus, 

was  then  the  administrative  governing  body.  In  later 
days  the  respect  which  the  students  felt  lor  William 
Thomson's  sciendfic  eminence,  and  die  controlling 
force  of  his  temperament,  combined  to  preserve  order 
in  his  presence  and  prevent  the  most  daring  from 
taking  liberties.  His  oral  exiuninations,  however, 
werp  rather  an  occasion  for  digressions,  which,  though 
higltly  interesting  and  instructive  in  themselves,  were 
not  always  such  as  to  recall  and  elticidate  the  topics 
dealt  with  in  the  previous  lecture. 

The  old  college.  Prof.  Thompson  says,  was  sur- 
rounded with  horriMe  slums,  and  no  doubt  its 
environment  was  sufficiently  wretched.  This  should 
not  be  misunderstood.  Things  were  not  always 
so  bad  in  that  part  of  the  cily,  and  at  the  pn-- 
seni  time,  thanks  to  the  (jlasgow  City  Improve- 
ment Trust,  the  conditions  of  life  in  the  east  end 
have  been  i^rently  improved.  In  the  'thirties  rrnd 
■forties,  when  tlie  Fhomsons  liveii  in  ilie  rtaiuential 
court  of  the  college,  the  old  order  of  things  was 
passing  aw.iy.  Bailie  Nicol  Jarvic  no  longer  lived  over 
his  counting-house,  and  the  tobacco  lords  and  other 
wealthy  merchants,  grown  distrustful  of  the  comforts 
of  the  Saltmarket,  were  migrating  from  Virginia 
Street  to  comfortable  villas  and  self-contained  houses 
in  the  west  end,  where  in  a  freer  air  and  more  hi  ahh- 
ful  surroundings  tltey  lived  a  not  much  less  frugal 
life.  The  birth  and  devdopment  of  engineering 
established  factories  on  the  Clyde,  and  brought 
labourers  and  mechanics  from  all  quarters.  The 
lanes  of  the  cast  end  were  transformed,  from  places 
not  very  different  from  those  which  abut  against 
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some  of  thf  collcfjes  of  Oxford  and  Cambridge,  to 
rookeries  of  the  worst  description.  The  Univerat>' 
had  either  to  await  the  ameltoralioii  of  these  sur- 
roundin(;s,  which  Came  later,  or  1«av«  it«  beautiful 

old  quailrui^lt-^  to  seek  a  new  hLHiu'  where  nn 
such  environment  existed.  Since  its  establishment 
on  Gilmorehill,  it  has  found  the  ^wth  of  engineer- 
ing Si  it  tu  I  react  enormously  on  the  study  of 
natural  philosophy;  and  now  a  great  new  Natural 
Philosophy  Institute  and  the  James  Watt  Engineer- 
in^j  I..ihMir.itorIrs  exist  together,  within  hrnrinp  of 
the  cLiiifi  uf  li.unmers  in  the  yiyevkK  prat  fii-  il  labora- 
tories of  the  Clyde,  with  which,  by  their  students 
and  the  practiciil  problems  which  continually  nrise  for 
solution,  they  are  kept  constantly  in  touch.  Tfic 
opening  of  this  institute  and  of  otiier  new  build- 
ings by  the  Prince  of  Wales  on  April  23,  1907.  was 
the  last  public  ceremony  at  which  Lord  Kehrin 
presided  as  Chancellor  i  f  ilie  I'niversity.  The  cunf<T- 
ring  of  honorary  degrees  on  the  Prince  and  Princess, 
which  was  only  one  of  the  incidents  of  tlw  ceremony, 
Is  mentioned  l>y  rn>f.  nii<ini]>><.in  ;  hut  the  real 
occasion  of  the  visit,  directly  connected  though  it  was 
with  Lord  Kelvin's  own  work  in  the  University,  has 
somehow  escaped  his  attention. 

A  full  accuuiu  is  j;iven  ot  Lord  Ktlvitj's  under- 
graduate career  at  Canibrid^jc,  and  of  the  visit  to 
Paris  which  followed  it.  By  that  visit,  which  he 
made  at  the  supKP^'io"  his  father,  and  with 
introductions  obtained  by  him,  the  youn>;  mathe- 
matician benefited  in  many  ways.  He  made  the 
acquaintance  of  Cauchy.  Chasles.  Liouvttle,  Sturm, 
and  Rejjnault,  ajid  l>e>.ides  studyini;  T'rench-  and  the 
cornopean— under  Parisian  teachers,  devoted  himself 
to  practical  physkal  wortc  under  Regnault,  who  was 
pcrh.'ips  thr'  greatest  cxprTiineiit.ili<;t  of  the  rentur}'. 
He  received  no  systematic  ii>t»truciion  in  experiment- 
ing— there  was  then  no  provision  for  su^  histniction, 
nor  for  long  after  was  any  proviiled  at  any  university — 
but  he  was  present  to  work  the  air-pump  or  to  hold 
a  tul)e,  or  to  stir  a  calorimeter  when  told  to  do  so, 
and  thus  learned  something  of  the  technique  of 
physical  manipulation.  Tt  must  be  admitted  that  he 
n<\-er  btiMiiii'  Iiimself  ;in  expert  at  such  work;  and 
his  natural  impetuosity  in  later  years,  when  the  irons 
he  kept  in  the  fire  were  almost  innumerable,  made 
his  [tresi'nrc  in  the  tah<iratcirv  a  --eiiirci''  of  perturba- 
tions which  seriously  interfered  with  the  systematic 
progress  of  research.  Thus  there  was  just  a  shade 
of  truth  in  the  legend  written  on  the  blackhe.ard  l>y 
a  liiboratury  student  wlien  the  knighthood  after  the 
laying  of  the  iSt^>  Atlantic  caMe  was  announced — 
"The  (k)night  cometh  when  no  man  can  woric"! 

The  story  of  his  election  to  the  dialr  of  natural 
philosophy  in  1846  is  told  in  detail,  and  it  is  inter- 
esting 10  read  the  principal  testimonials  presented  by 
Thomson,  which  have  been  printed  from  a  com- 
plete set  in  the  possc-Nloii  nf  Dr.  Hiilchison,  of 
Glasgow.  There  can  be  no  doubt  that  he  had 
already  impressed  all  the  scientific  men  whoni  he 
had  met  with  his  extr.'Kirdin.iry  .iKil'iy  .sad  premise, 
and  all  who  support  his  candidature  including 
MM.  Regnault  and  LiouvillCi  and  Hopkins,  Fuller, 
Leslie  £Uis,  and  He  Morgan,  predict  for  him  a  dis- 
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tinguished  future  as  an  investigator.   In  an  appendix 

to  chapter  v.  (the  subjeet  of  which  is  "The  Vonntj 
Professor")  is  printed  the  famous  introductory  ad- 
dress which  was  annually  brought  out  to  be  read  at 
the  first  meeting  of  the  natural  philosophy  rinss  for 
the  session,  but  which  was  invariably  departed  from 
within  the  first  three  or  four  minutes,  and  laid  aside 
to  be  taken  up  again  only  after  the  lapse  of  another 
year.  It  was  a  matter  fur  reyret  that  it  was  not  read 
through  each  year— it  -aiai  read  through  in  1846,  in 
much  less  than  the  allotted  time,  and  Thomson  was 
so  disconcerted  that  he  could  find  nothing  to  go  on 
with!— for  its  language  is  simple  and  yet  dignified, 
and  well  fitted  to  impress  the  minds  of  youthful 
students  begflnning  the  study  of  natural  science.  In 
this  address  he  distinguishes  between  what  he  calls 
"  mental  history  "  and  "  mental  philosophy,"  and  be- 
tween "natural  history"  and natural  philosophy." 
He  says  that 

•'  What  may  by  the  analogy  of  terms  be  called  mtntal 
history,  that  is  to  say,  a  combination  of  personal  CX- 
l>erience  and  a  knowled^^e  of  men  and  of  manners, 
with  the  study  of  politics  and  histofy,  leads  us  to 

rras(ni  upon  the  abstract  properties  of  mind,  and  to 

in\estiKate  that  system  of  general  laws  on  which 
mental  pltilosof>hv  is  foinided.  So  in  tiic  studv  of 
e.vlernal  nature,  tlie  lir-t  sta;;e  is  the  description  and 
classificatieiii  of  facts  ot:>ser\  eii  w  itli  reference  to  the 
various  l;inds  of  matter  of  which  the  properties  are 
to  be  invesiij^ated;  and  this  is  the  legitimate  work  of 
Satural  History.  The  establishment  of  general  laws 
in  any  province  of  the  tnaterial  world,  by  induction 
from  the  facts  collected  in  natural  history,  may  with 
like  propriety  be  Called  Hatmei  PlUlosophy." 

IIhis  the  observations,  and  (heir  comparison  and 

classification,  which  led  to  Kepler's  law;,  belong 
to  the  "nalLir.iI  history"  of  Celestial  nieclianics; 
Newton's  deductions  from  Kepler's  laws,  and  the 
theory  of  universal  gravitation,  which  account 
for  all  the  motions  of  the  planets,  belong  to  the 
'n.itural  philosophy"  of  the  subject.  The  funda- 
mental subject  of  natural  philosophy  is  said  to  be 
dynamics,  or  the  science  of  force,  and  it  is  interestinir 
tti  tinii  (he  import. nire  of  this  foundation  insisted  upon 
for  all  the  principal  divisions  of  physics.  Referring  to 
three  of  ttese-^heat,  ekctrieity  and  magnetism,  he 
says  : — 

"  Our  knowledge  of  these  branches  of  the  science  is 
not  so  far  advanced  as  to  enable  us  to  redu^  all  the 
various  phenomena  to  a  few.  simple  laws  from  which, 
as  in  mechanics,  by  means  of  mathematical  reasoning, 
every  particular  result  may  be  obtained ;  but  obser\'a- 
tton  and  experiment  are  the  principal  means  by  which 
our  knowledge  in  thi--  department  may  be  enlarged. 
Hence  what  is  called  the  experimental  or  physical 
course  includes  these  thr«  e  siil)ji«cts;  while  the  more 
perfect  sciences  of  mechanics  (here  he  means 
"dynamics";  "mechanics"  he  always  defined  as  the 
science  of  m,'trhines|  and  optics,  being  really  mathe- 
matical subjects,  forma  distinct  division  of  the  studies 
prescribed  bv  the  University  for  the  complete  course 
of  Natural  iPhilosophy." 

'i°homs(m  does  not  seem  to  have  dwelt  on  the 
deductive  processes  of  mathematical  physics  in  bis 
address,  though  these  are  quite  as  important  as  the 

induction  with  which  they  must  be  combined.  The 
deductive  process  by  which  Adams  and  Levcrrier  made 
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out  the  place  of  the  planet  Neptune  from  the  perturba- 
tions of  Uiantis  gave  a  result  which,  when  found  to 

aii^rec  with    ohscnTitirui .  i^cnerallv   rrp'ardcd  as 

alTordirjji  a  iiuich  muif  furciblc  prool  of  the  truth 
of  the  f»ravit.itional  theor>-  than  all  the  induction 
which  prt-ceded  it.  and  Che  same  thing  may  be  said 
nf  rcsultii  in  other  departments  of  physics,  which 
iUuslrale  the  predictivr  value  of  a  true  theon,-.  A 
reference  to  Adams  and  Leverrier,  and  the  discovery 
of  Neptune.  \vn<i  made  in  the  address,  but  after  i86j 
it  was  omitted  by  the  advice  vi  Pn  f.  fait,  who 
thought  that  the  subject  of  Neptune  had  been  "ridden 
to  death." 

Th'_'  [ir*>vinc's  of  Iir.it,  r-lectricitv  nnd  tnafjnctism, 
which  are  referred  to  in  the  introductory  address  as 
lyin^  in  ^at  measure  outside  tfie  scope  of  dynamics, 
!(  wa-  TlK>iiisiin's  destinj-  to  bring^  uiulir  the  sw.iv 
of  the  science  of  forces.  He  is  aU'eady,  when  in 
Paris,  meditating:  on  the  results  set  forth  in  Gauss's 
jjreat  memoir  on  attracting  and  rcpellinj^  fotcfs  vary- 
ing  inversely  as  the  square  of  the  distance,  and 
noticing  how  the  general  dieorems  there  given  lead  to 

cr:nclu5;ion=  which  were  afterwards  exprt^sird  in  the 
bnguagc  oi  ihc  theory  of  energy.  The  letter  (quoted 
on  t  jo)  is  interesting'  in  this  connectioo  and  in  some 
otbcra* 

April  S,  1845.  To-day,  in  Ihc  I.iboi  itnrv  faf 
si4iie  at  the  Coll.  de  France,  M.  Rr^'nautr,  Prof.), 
1  ^;ot  the  idea  which  gives  iho  m<xhariic.'l  utfcct 
necessary  to  produce  any  given  amount  of  free  elec- 
tnci^,  on  a  conducting  or  non-conducting  body.  If 
m  is  any  electrical  element,  v  the  potential  of  the 
vbote  system  upon  it.  the  medianical  effect  neoettary 
to  produce  die  distribution  is  Zmr.  .  .  .  Also  the 
theorem  of  Gauss  that  Tmv  is  a  mimim.  when  v 
is  const.,  shows  how  thf  dduhlr  int'  which  occurs 
when  we  wish  to  evprcsN  the  action  din-ctly, 
n\,iy  be  trarisformtd  into  thf  ditT.-co.  of  ri  biiiiplf 
int'  taken  with  reference  to  the  distance  between 
The  two  spheres.  .  .  .  This  has  confirmed  my  resolu- 
tion to  commence  experimental  researches,  if  ever  I 
malce  any,  with  an  investigation  of  the  absolute  force 
of  statical  electricity.  As  yet  each  experimenter  has 
only  compared  mtcnsities  Iqr  the  dew*  of  their  electro, 
meter." 

FIrre  we  have  the  train  of  ideas  in  progress  which 
led,  no  doubt,  to  some  of  the  series  of  papers  on  the 
mathematical  theory  of  electricity  which  were  pub- 
Ii<ihed  later  in  the  Cambridge  and  Dubliti  Mallie- 
muttical  Journal.  But  what  is  still  more  particularly 
to  be  remarked  is  the  determination  to  measure  forces 
in  .-ib^*'].;!'  units.  In  the  distus~,iiin>  i/  I.urd  Kelvin's 
worli  which  have  appeared  in  print,  hardly  sufficient 
importance  has  been  attached  to  the  part  which  Thom- 
son plri\  r  d  iri  ific  \v  f>rkint^-out  of  the  scheme  of  ah<io- 
lule  measurements  the  beginnings  of  which  were 
made  by  W.  Welter  and  Gauss.  Perhaps,  as  he  con- 
f»-»sed  later  in  (>n«-  of  his  .iddrc-ssrs,,  hr  never  succi-cded 
in  getting  the  capacities  of  the  leyden  jars  in  his 
laboratory  expressed  exactly  in  absolute  units,  iMit  it 
Ix-cami-  possihlf  \<i  obtain  a  fair  e^tini.itr  of  these 
ca{iaciii«^.H,  and  to  measure,  alM>  in  absolute  units,  by 
means  of  the  beautiful  electrometers  which  he  after- 
wards m.id<  ,  the  potentials  to  which  thr-  jars  wrre 
ch.argcd,  and  therefore  to  say  approximatelv,  in  ergs, 
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how  much  energy  was  stored  up  in  a  particular  jar 
when  charged  to  the  measured  potential.  Each  experi- 
menter, he  .says,  e.xprrs^cd  liIs  results  in  tcrnr;  of  the 
deflections  of  his  own  electrometer :  not  merely  w.ts 
that  the  case,  but  currents  were  measured  by  each 
cxperimentrr  in  divisions  on  hi-^  own  galvano- 
meter, and  llic  insulation  resist.'incc  of  a  cable  at 
one  time  could  only  be  compared  with  its  vahie 
at  another  time  by  using  the  same  instruments  as 
before  and  reproducing  exactly  the  former  conditions. 
All  this  had  lo  be  swept  away  and  an  absolute 
system  substituted  when  Atlantic  cables  began  to 
bie  laid;  but  an  enormous  amount  of  exceedingly 
valuable  work,  both  theoretical  and  experimental, 
had  to  be  done  ere  a  proper  system  could  be  elabor- 
ated. No  small  amount  of  this  was  accomplished 
by  Thorns,  in  .md  his  volunteer  lahoraton,*  corps  at 
Glasgow,  in  the  "cual  hole  at  the  old  college,"  as 
some  members  of  that  corps  have  since  described  tlw 
famous  "  first  lahor.itorv  for  studf  nt<:."  Then  tht* 
toil  which  the  members  ol  tlie  liritish  .^ssociation 
Committee  undertook  in  working  out,  perfecting, 
nnd  n  nlising  the  system  of  units!  It  was  work 
which  did  not  attract  public  attention  or  strike  the 
public  fancy;  and  yet  hardly  anything  else  has  done 
more  to  render  possible  practical  applications  Of  Clec- 
Iricky  in  all  their  modern  ramifications. 

In  the  early  'fifties  came  the  papers  on  the 
theory  of  heat.  The  account  of  Carnot's  theory  of 
the  motive  power  of  heat,  with  its  determination  of 
Carnot's  function  from  Rcgnault's  experiments  on 
steam,  valuable  as  it  was.  seems  to  have  led  Thorn* 
son's  thoughts  into  a  kind  of  groove,  from  which, 
when  Joule's  proof  lli.it  hiat  and  work  were  equiva- 
lent was  published,  he  had  some  difficulty  in  escaping, 
nnd  which  involved  him  In  considerable  perplexity. 
It  is,  as  Prof.  Thompson  says,  entirely  lo  the  credit 
of  Clausius  that  he  saw  clearly  at  once  the  full  force 
of  Joule's  discovery,  and  accepted  implicitly  the  first 
I.iw  of  thermodynamics  to  which  thnt  discovery 
jMiinted.  After  that  the  necessary  niodilit.ition  of  Car- 
not's theory  followed  immediately,  and  Carnot's  notion 
of  n  cvcle  of  operations  enabled  the  whole  of  the 
inuncdialc  consequences  of  the  true  dynamical  theory 
to  be  worked  out.  little  later,  but  independently, 
Thomson  also  arrived  at  the  true  theory,  and  by  an 
"axiom,"  or  rather  postulate,  very  differently  ex- 
pressed from  that  employed  by  Clausius.  but  on  the 
whole  equivalent,  showed  that  the  efhciency  of  all 
ideal  thermodynamic  engines,  no  matter  what  their 
working  substances  were  composed  of,  had  the  same 
value.  This  in  Thomson's  hands  led  afterwards  to 
his  definition  of  attsotute  temperatttre,  a  conception 
which  Prof.  Tait  uscd  to  In-ist,  in  the  pai;cs  of 
Naturk  and  elsewhere,  was  of  the  most  enormous 
imiKn-tance,  and  ought  to  be  set  forth  at  the  outset 
in  every  treatise  on  the  subject. 

Thomson's  great  paper,  followed  up  as  it  was  by 
developments  and  applicatitms  of  the  theory  in  his 
hitler  writings,  was  destined  tn  exfrt  a  profouiiil  In- 
lluence  on  the  study  of  Iht-rintxlynaniiii  s  both  in  this 
country  and  abro;id.  This  result  was  in  part  due 
lo  the  peculiarities  of  his  treatment  of  the  subject, 
which  were  characteristic  of  his  practical  genius. 
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The  object  of  the  memoir  is  first  clearly  announced, 
then  the  process  and  its  results  are  unfolded,  wuh 
a  reference  at  every  prindpat  step  to  the  physical 
mcanlnfi  of  the  operation  performed  nnd  t!ic  result 
obtained;  and  in  every  part  the  process  adopted  is 
preceded  by  a  carefully  worded  statement  of  the  as- 
sumptions mnde,  anil  the  pre^juppo^itions  nivolved. 
Clausius,  on  the  other  l-.and,  and  uitli  liim  almost 
everj'  Continental  u  riter,  begins  by  referring  to  an  un- 
defined substance  called  a  "  perfect  gas,"  and  by  means 
of  that  substance  absolute  tcnipcrature  is  defined  as 
R/^T,  where  R  is  a  constant  and  p  and  v  are  respec- 
tively the  pressure  and  volume  of  a  £:iven  mass  of  the 
gas.  Thomson  obtained  his  scale  of  temperature  by 
means  of  ;m  ideal  eni^'inf;  and  then  c.imr  the  com- 
parison of  his  scale  with  that  of  the  air  thermometer, 
by  means  of  his  porous  plugr  experiment,  which  he 
carried  out  hi  rollnhorntion  with  Joule,  in  the  fnmous 
series  of  experiments  on  the  thermal  effects  of  fluids 
In  motion.  This  experiment  falls  at  once  into  dear 
relation  to  the  whole  theory  in  Thomson's  sequence 
of  ideas;  this  is  hardly  the  case  in  the  other  mode  of 
treating  tiie  subject. 

The  earlier  pnpers  on  heat  were  all  commimicnted 
to  the  Royal  Society  of  Edinburgh,  of  which  Tliuniion 
became  a  fellow  in  1847.  Of  this  society  he  wa- 
Keith  medallist  in  1864,  and  one  of  the  chief  grounds 
for  the  presentation  of  the  medal  was  the  discovery 
of  the  theorem  of  minimum  energy  of  a  system  of 
connected  particles,  started  by  impulses  applied  at 
specified  points  and  subject  to  the  condition  that  the 
velocities  of  these  points  have  specified  values.  This 
theorem  is  stated  by  Prof.  Thompson  on  p.  1141,  with 
rather  less  than  sufficient  caution ;  for  if  the  condition 
be  thnt  the  \mpu\:s<i  ;i[)i)Iii  d  ;it  ll-.c  specified  j)oints  are 
also  specified  the  motion  is  one  of  maximum  energy. 
The  far-reaching  scope  of  this  theorem  is  now  mudi 
better  understood  thrui  it  u^d  to  be;  for  example,  by 
analogy,  certain  theorems  of  electricity  may  lie  re- 
garded as  ]Hirticular  eases  of  it.  The  whole  subject 
of  tliese  general  dynamical  theorems  has  been  dis- 
cussed by  Lord  Rayleigh  in  his  "Theory  of  Sound." 

The  appointment  of  Tait  to  the  chair  of  natural 
philosophy  in  Kdinhurph  led  to  the  liternry  partner- 
ship which  li.id  as  its  resuU  the  publication  in  ii$67 
of  the  first  volume  of  tlie  •  T^ea^i^(i  on  Natural  Philo- 
sophy," and  in  1873  i4  tlu  companion  volume,  "The 
Elements  of  Natural  riiilosophy."  It  is  matter 
of  keen  regret  that  the  second  volume  at  least 
of  the  treatise  was  not  forthcoming.  For  continually 
in  his  lectures  in  J874,  and  for  some  years  later, 
Thomson  referred  to  the  discussion  of  properties 
of  matter  which  would  tte  contained  in  that  volume, 
and  references  to  it  are  frequent  in  vol.  i.  If  that 
chapii  r  had  been  given  to  the  world  the  trC'ati-><  s  on 
electricity,  sound,  and  hydrodynamics,  which  we  owe 
to  Maxwell,  Lord  Raytetgh.  and  Lamb,  might  well 
console  us  for  the  abandonment  of  the  original  scheme. 
But,  as  it  is,  all  the  old  Glasgow  students  of  natural 
philosophy,  who  have  kept  up  the  study  of  the  subject, 
will  cvi  r  rf»gret  the  loss  of  the  promised  chapter,  of 
which  thvy  obtained  now  and  then  glimpses,  when 
Thomson  referred,  for  example,  to  the  difficulties  of 
the  clastic  solid  tlimrv  of  the  sether,  and  showed  that 
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similar  difhcultics  arose  when  we  attempted  to  ex- 
plain the  properties  of  cobblers'  wax! 

A  good  idea  of  Tiiit's  bree/y  and  energetic  style  of 
work  will  be  obtained  from  the  letters  printed  at 
p.  453.  and  elsewhef*.  He  was  a  man  of  tf»«  moat 
kindly  feeling  and  disposition,  though  the  native  fore- 
of  his  character  and  intellect  made  him  a  formidable 
opponent  and  a  severe  critic  and  controversialist.  His 
famous  lecture  on  force  \\'\\\  never  be  for^jottcn  by 
those  who  heard  it  in  the  Kibble  Palace,  in  Glasgow, 
in  1876;  only  a  faint  idea  of  it  can  be  obtained  by 
reading  his  "Recent  Ailvmces  in  Physical  Science." 
He  was  orderly  and  methodical;  his  statements, 
whetlier  oral  or  written,  «'efe  brief  and  predae,  and  his 
lecruri  s  were  comnu  nded  by  all  hl-s  students  for  their 
unfailing  experimental  illustrations  and  the  clear- 
ness of  their  expositions.  f. 

Thomson  could  also  be  rlenr  and  precise,  nobody 
more  so;  but  in  his  popular  discourses  he  w.is 
always  so  preoccupied,  and  ever\'  thought  so  inevit- 
ably suj^pested  new  and  interesting  relations  of 
things,  that  all  his  hearers,  except  a  very  few, 
quickly  gave  up  the  attempt  to  follow  his  lecture, 
and  settled  down  to  listen  in  admiration  and  aroaae* 
ment.  The  writer  will  never  forget  the  disoOurM  On 
■  Isoperimetrical  Problems"  which  Lord  Kelvin 
delivered  at  the  Royal  institution  in  May,  1893.  The 
half-humorous  picture  of  the  wounded  Horatius  Codes 
limping  after  the  plough,  and  drawing  his  furrow  so 
as  to  get  the  greatest  possible  area  of  land  within 
the  given  length  of  boundary,  brou(>:ht  the  problem 
home  to  even  the  most  unmathematical  dweller  in 
May  fair  who  was  present;  but  when  the  lecturer  went 
on  to  make  Horatius  take  account  at  every  step  of  the 
quality  of  the  soil,  so  as  to  place  the  maximtim  value 
of  corn  land  within  his  boundary,  wonder  melted  into 
sympathy  for  the  crippled  warrior  confronted  with 
such  a  terrible  tr.sk  !  Ii  i^  well  known  that  the  Friday 
evening  dij^our&cs  must  Ix  j.,'in  at  nine  o'clock  and  ter- 
minate precisely  at  ten  ;  but  this  law,  which  no  one 
else  dared  to  break,  l^rd  Kelvin  disr^arded.  for  when 
ten  o'clock  came  he  had  just  got  into  his  subject,  and 
he  went  on— with  apologies,  of  course-  until  nearly 
eleven  !  Such  were  his  fire  and  enthusiasm ;  and  to  the 
few  who  remained  to  the  end  the  torn  de  force  was 
amazing.  This  would  never  have  happened  with  Tait  ; 
the  whole  matter  would  have  been  thought  out  from 
beginning  to  end ;  all  ideas  that  might  hanre  led  Wm 
from  his  straight  path  woubl  have  been  ruthlessly  put 
aside,  and  a  model  uf  polished  and  clear  exposition 
presented.    As  a  rule,  Thomson's  sentencea,  both 

written  and  -poken.  uen-  too  heavily  londH  with 
saving  clauses;  as  if  he  considered  himself  too  abso- 
lutely committed  to  a  ooiMfittonal  statement,  if  its 
limitations  were  not  all  given  with  it  in  one  word- 
formula. 

It  is  little  wonder  in  some  ways  that  the  literar>- 

p.-irtnfTship  broke  down.  But  the  book  was,  as  Prof, 
llioiupbuii  Il.tb  called  it.  emphatically  an  epodi-makin^ 
one.  It  called  for  and  brought  about  a  return  to 
N<  wt eii  in  dynamical  method;  and  it  pointed  «Mit  bow 
the  niglected  sckoUum  on  Newlon's  third  law  con- 
tained in  substance  the  theory  of  energy.  Other 
text-booics  are  more  popular;  even  the  " Etemeats 
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ooiuisringr  as  it  dM  ia  many  places  of  the  large-type 

st  tTt  ini-nts  of  the  treatise,  without  the  small-type 
mathematical  demonstrations—was  too  strong  m«at 
for  the  babes  of  the  Glasgow  class.  The  muttered 

i:roans  of  the  students,  when  on  Friday  Thomson 
would  first  ask  them  to  read  twenty  or  thirty  pages 
of  the  book  before  Monday,  and  then  turn  to  McPar* 
lane  and  tell  him  to  ■see  that  i.|Uf.'stions  uorc  set  on  the 
j>ari  prescribed  in  the  forthcoming  Monday  morning 
examination  paper,  never  reached  his  ear,  and  with  a 
bland  smile,  n«;  if  he  hnd  ju<;t  pro<?rr)b<"d  a  novel  for 
the  wetk-cnd,  he  used  to  turn  to  his  oral  examination 
and  his  lecture. 

With  regard  to  thr'  ^oniewhnt  5frnncr  remarks,  which 
we  find  quoted  on  p.  445,  as  to  ihok,  iit>j^rdily  ol 
causing  Thomson  to  teach  elementary  physics,  it  is 
right  to  say  that  in  1846,  when  he  sought  and 
obtained  the  chair,  the  plain  everyday  duty  of  the 
professor  of  natural  philosophy  was  to  teach  the 
fianiral  philosophy  class,  and  ttiat,  so  far  as  Thom- 
son was  concerned,  his  time,  energy,  and  original 
power  u  >  rf  far  from  wasted  in  meeting  from  day  to 
day  his  band  of  students,  most  of  them  eager  to  learn, 
and  many  of  them  wilfing  to  help  in  his  researches. 
There  is  no  douht  whatever  that  the  atiemjn  to  ti.uh 
them  gave  him  inspiration,  and  from  them  come,  as 
another  important  reward,  his  laboratory  corps,  who 
helped  him  so  much.  \\"tnfs«;  the  tribute  to  the 
divinity  and  other  students  in  the  Bangor  address. 
Moreover,  it  does  not  seem  to  be  generally  known 
that  frf>m  th*»  fnrly  Vrventies  m-vv  ud;  Th  -m^on  mot 
the  ordinary  class  only  twice,  and  the  higher  class 
only  once,  a  week.  He  would  most  certainly  have 
been  himself  the  strongest  objector  to  any  arrange- 
ment that  would  have  cut  him  off  altogether  from  his 
ordinary  students.  The  reflection  OR  the  University 
U  undeserved. 

ProC.  Thompson's  wcond  volume  beg^s  with  1871, 
in  which  year  Thomson  was  president  ol  the  British 
Association  at  its  meeting  in  lidinburgh.  During  the 
following  fifteen  years  or  so  he  was  at  the  fwight  of 
'  activity.  His  Atlantic  cabh-Ia\ Ini;  expeditions 
uere  over  in  iii69,  and  he  had  purchased  the  LaUa 
Itoekh,  and  begun  the  series  of  yachting  excursions 

ind  hydronicclianicat  and  other  i  \[nrinien1  s  at  sea 
which  resulted  in  the  compass  and  sounding  machine. 
A  year  or  two  later  some  further  calde-work  was 

undertaken,  which  occasioned  an  eventful  visit  to 
Madeira ;  and  then  came  the  introduction  into  navi- 
gation of  the  fully  corrected  compass  and  the  sounder, 
which  aro  nenv  in  one  form  or  another  on  board 
every  well-found  and  properly  equippc-d  sea-going 
vessel.  In  the  *dghties  he  delivered  the  Bnltimore 
lectures,  and  invented  the  various  sitmdard  electrical 
instruments  for  exact  laboratory  and  worksliip  mea- 
surements. Afterwards,  in  the  'nineties,  came  the 
peerage,  the  presidency  of  the  Royal  Society,  and  the 
oever-to-be-for gotten  }ul>ilee  celebration  in  iS()6. 

Of  Ixird  Kelvin's  cable  work,  both  theoretical  and 
practical,  extending  from  1857  to  1874,  ^l*^  ^'^ 
many  other  practical  activities.  Prof.  Thompson's 
book  contains  an  admirable  account.  It  is  \\  l  itten  in 
such  a  way  that  anyone,  however  non-mathcnvatical 
or  non-physical,  am  read  it  with  interest  aod  enjoy- 
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ment.     No  sudi  person  can  lay  down  die  second 

volume  without  a  feeling  of  amaacment  that  so  much 
achievement  in  high  regions  of  sdeotilic  discovery 
'and  invention  could  be  crowded  into  one  life,  oven 
thou>;li  that  extended  far  b<yond  the  Psalmist's 
three  score  years  and  ten.  Indeed,  the  book  may  du 
much  good  by  telling  the  public  at  large  how  much  it 
is  indebted  for  its  safely  in  tra^elliny,  for  teh  grapliic 
communication  from  continent  to  continent  and  be- 
tween the  old  world  and  the  new,  and  for  many  other 
benefit":  (to  say  nothing  of  the  advancement  of  natural 
knowledge),  to  patient  investigation  carried  on  by 
one  man  and  his  corps  of  willing  students  and 

assistants. 

1  here  are  a  (ew  corrections  here  and  there  that  we 
should  like  to  see  made  in  a  new  editicMit  but  these 
are  not  of  any  great  consequence,  and  need  not  be 
here  enuntcratcd.  We  have  come  to  the  end  of  the 
ipacc  allotted  to  this  review,  and  only  a  few  points 
licrc  and  there  have  been  touched  upon.  The  throng* 
ing  memories  of  the  past  suggest  innumerable  topics 
on  which  we  might  dwell.  AW  around  arc  nu  niorials 
of  the  great  man  who  has  passed  away  and  the  work 
he  carried  through.  But  it  is  better  to  forbear,  and 
in  a  last  word  to  commend  Pn  f.  Thompson's,  brx:>k  to 
all  who  care  to  know^  something  of  the  liic  and  the 
victories  of  a  leader  of  the  armies  of  peace. 

A.  Gray. 


D VSAAilC  ELUClUJClTy. 
Eleetrieity.     By    H.   M.   Hobart.     Pp.  xix-l-ao/. 
(London :  Constable  and  Co.,  Ltd.,  1909*)  Price  6s. 

net. 

IN  this  book  the  author  attempts  to  impart  to  the 
reader  a  fundamental  knowledge  of  dynamic 
electricity  without  using  mathematics,  or  rather  with> 
out  giving  mathematical  proofs  of  his  statements. 

He  evidently  believes  in  the  possibility  of  SUCh  study. 

for  in  the  preface  he  says  that 

■■  Without  any  accompanying  study  of  other  text-books, 
almost  anyone  who  is  i:^  earrie>l  can  ni alie  go'jd 
progress  in  acquiring  a  fundamental  knowledge  of  the 
subject  of  electrkity,  by  a  careful  study  of  the  present 
treatise." 

Now  this  is  rather  an  ambitious  statement,  but  if 

the  author  had  followed  the  orthodox  method  of  us'wii; 
mathematics  in  elucidation  of  experiment  he  might 
have  succeeded.  Me  has.  however,  deliberately  dis- 
carded the  use  of  the  most  elficient  tool  we  have  in  the 
interpretation  of  experimental  results,  and  thus  the 
task  of  the  reader  is  made  more  ditncult,  and  not  more 
easy,  as  he  hoped  to  make  it.  The  author  cannot  do 
entirely  without  mathematics,  or  at  least  without  ex- 
pressing certain  relations  by  madiematical  formuUe, 
but  lie  gives  these  without  "^howinj^  how  they  arc 
obtained,  merely  as  statements  without  proof.  Here 
an  a  few  examplefl ;  on  p.  59  we  are  told  that  a 
circular  conductor  i  cm.  long,  and  carrying  10 
amperes,  acts  on  a  unit  pole  in  the  centre  of  the 
circle  with  a  force  of  1  dyne.  No  proof  is  given  for 
this  statement,  vet,  starting  from  thi's,  the  .author 
develops,  also  without  mathematical  proof,  the  law 
that  the  magnetic  field  round  an  infinite  straight  eon- 
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duclor  varies  inversely  as  the  dislancc  from  the 
conductor.  On  p.  83,  merely  as  a  footnote,  we  get  a 
simplified  version  of  Minchin's  fornMlU  for  thc  total 
flux  throuir'.i  a  coil  of  circular  cross-section,  and  on 
p.  85  Perry '5.  formula  for  the  flux  through  a  coil  of 
rectangular  crMss-M  ction.  On  p.  87  we  find  the  well- 
known  formula  for  the  induction  in  the  centre  of  a 
long  solenoid,  but  in  none  of  these  cases  is  a  proof 
given. 

This  t«nden^  to  do  without  mathematical  reasoning 
Is  surely  futile ;  a  reader  who  does  not  know  even  the 

small  amount  of  mathemailc>  which  sunices  for  thc  t  le- 
mcntary  study  of  electiicity  had  better  icavo  tlic  subject 
alone ;  and  the  reader  who  has  the  required  mathemati- 
cal knowledge  is  not  helped  by  finding  the  most  simple 
relations  set  forth  in  long'  tables  and  perfectly  obvious 
diagrams.  Yet  the  book  is  interesting  to  the  man 
who  ki^ow  -.  the  sulijt.-ct.  Ilo  u  ill  find  many  thinijs, 
which  arc  treated  in  all  text-books  in  the  orthodox 
way,  presented  in  a  different  manner,  and  although 
tho  truatmcnt  is  sometimos  rather  vcrbo«p,  it  is  at 
any  rate  original.  .'\s  regards  nomenclature,  the 
ori|>^nal]ty  is  perhaps  carried  a  little  too  far.  That  tiie 
term  "kelvin**  is  usrd  tn  drnotr  the  unit  ortlinarily 
called  the  kilowatt-hour  might  be  passed  over  as  per- 
missible, since  some  other  authors  have  adopted  the 
s.ime  term,  fhout^h  it  is  by  no  mpan<?  pfnerriMv 
accepted;  but  thirc  is  no  justification  for  introducinf^ 
the  term  "siemcns"  for  the  watt«h0ur.  This  unit  is 
hardly  ever  used,  and  to  coin  a  special  term  for  it  is 
quite  unnecessary.  The  terms  "continuous  electri- 
city" and  "alternating  electricity are  also  unusual, 
whilst  the  abbreviation  "ats"  lor  ampere-turns  Is  not 
very  happily  chosen. 

The  first  six  chapters,  dealing  with  thc  spedfic  re- 
sistance of  conductors,  the  conception  of  current, 
voltage,  energy,  power,  and  explaining  Ohm *s  law,  are 
very  ilcm<  nlary.  I  he  definition  of  the  unit  of  energy, 
taken  as  tJw  kilowatt-hour,  is  unusual.  According  to 
the  author's  nomenclature,  the  "kelvin"  is  that 
amount  of  crurLTV  which  will  raise  thc  tcmpfraturo  of 
a  ton  of  water  by  o'86°  C.  This  is  surely  a  round- 
about way  for  a  book  on  elcctridty,  especially  as  tiM 
ronccfition  of  thc  mechanical  cquivalrnt  of  heat  is  not 
used  to  connect  the  "kelvin"  with  the  "joule,"  but 
the  relation  between  the  two  units  is  simply  stated  In 
a  table. 

The  foUowing  chapters  deal  with  the  magnetic  field, 
the  E.M.P.  generated  in  moving  conductors,  alternat- 
ing currents,  inductance,  the  magnetic  rlrcuit,  and 
insulating  materials.  The  passage  dcatiii^'  wiiii  the 
relation  hetwn  11  time  and  current  in  a  circuit  to 
which  an  E.M.K.  is  suddenly  applied  is  an  obj(  cl-lesson 
of  the  futility  of  attempting  to  treat  Mich  a  subject 
widiout  mathematical  basis.  It  cannot  be  done;  and 
thus  we  find  Melmhollz's  formula  suddenly  introduced 
without  any  prmif,  and  then  worked  out  at  great 
length  algebr.'iically  for  a  special  case.  Then  we  get 
to  the  time  constant  and  more  numerical  calculations, 
with  the  usual  complement  of  tables  and  curves.  The 
best  chapter  in  thc  whole  book  is  that  on  insulating 
materials.  Here  we  get  on  to  the  solid  ground  of 
experimental  evidence.  Tables  and  curves  are  given 
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for  the  dii»ruptivc  strength  of  a  great  variety  of  insulat- 
ing materials,  the  influence  of  temperature  tedkcuned, 

as  are  also  the  method<;  of  tc^tinpf  for  disruptive 
strength  and  the  thickness  of  slot  insulation  found 
necessary  from  practical  experience.  The  specialist 
who  has  to  dcsipn  hiph-pressure  machinery  ^rfU  find 

this  part  of  the  book  very  useful.   

GlSBEMT 


.4.V   ARTIST-ORMTIIOLOCIST    JN  EGYPT. 
Egyptian  Birds,  for  the  Most  Part  seen  in  the  NQe 
Valley.    By  Charles  Wliymper.    Tp.  xH-22i:  with 
5 1  coloured  plates.    (London :  A.  and  C.  Black* 
1909.)    Price  30S, 

WE  have  nothing  but  prai*c  for  Mr.  VVhymper's 
drawings.  Being  more  in  the  nature  of  land- 
scapes with  birds  in  the  fonf^fOund  Utam  fi^rures  ol 
bird*  with  a  suitable  background,  they  naturally  gain 
(ram  an  artistic  standpoint,  and  this  has  not  detracted 
from  their  value  as  guides  towards  identification. 
Many  of  the  drawin),'s  are.  indeed,  most  jileasinR-  pic- 
tures, and  convey  a  delightful  impression  of  thc 
surroundings  amongst  which  the  visitor  to  Egypt  may 
expect  to  see  the  birds  depicted.  On  the  whole.  Mr. 
Whymper  has  not  suffered  greatly  at  the  hands  of  the 
btocfc-maker,  though  we  may  remark  generally  that 
the  colouring  of  the  plates  i?  more  plrn<;tnf:by  artificial 
light  than  by  daylight,  and  we  imagine  that  ihc  green 
legs  and  feet  of  the  griffon  vulture,  the  purple  hues  of 
the  chats,  .'ind  «;uch  like  innmiraries  in  colouring  are 
due  to  tlie  en),'ra\er's  or  printer's  art  rallver  than  to 
the  artist's. 

Whether  thc  author  has  been  wise  in  his  choice  of 
"  types  "  of  Egyptian  birds— only  some  fifty  or  sixty 
species  in  all  are  figured  and  described— is  perhaps  a 
matter  for  argument,  but  in  a  book  which  aims  at 
teaching  the  traveller  in  Egypt  something  of  the 
birds  he  sees,"  it  seems  a  w  aste  of  opportunity  to 
devote  plates  and  descriptions,  amongst  so  few,  to 
such  birds  as  the  kingfisher,  house^annow,  heion. 
snipe,  and  lapwin;,',  which  every  Englishman  who 
takes  the  smallest  interest  in  birds  must  know; 
white  the  inclusion  of  the  shoebill,  which  has  never 
occurrrd  in  Ki^yjjt,  because  it  is  a  favourite  at  the 
Gi2a  Zoological  Gardens,  is  really  absurd — one  might 
as  well  Include  the  giraffe  in  an  account  of  thc  mammals 
of  England  !  Th<'  use  of  the  book  as-  an  aid  to  identifi- 
cation is  thus  very  small,  for  it  will  help  the  average 
Englishman  to  identify  barely  forty  birds  which  he 
does  not  already  know,  and  the  volume  is  a  large  One 
for  90  small  a  t^ain  in  Ivnuwledge. 

Turning  now  to  the  letterpress,  thc  author  disamis 
minute  criticism  by  his  statement  that  the  book  is  not 
intended  for  the  ornithologist,  but  he  implies  that  its 
purpose  iSt  in  some  measure  at  all  events,  educative, 
so  that  we  may  fairly  point  out  some  inaccuracies,  for 
we  cannot  commend  the  author's  ornithology  in  the 

same  spirit  as  we  can  his  art.  .\s  an  exanij)!.  ,  we 
may  direct  attention  to  thc  description  of  tlie  crested 
lark,  in  which  not  a  word  is  said  of  there  being  a 
number  of  \vf  ll-i;;.irkrd  ^<  i)fjraphical  races  of  this  bird 
peculiar  to  diflerent  localities  in  Egj'pt^ — obviously  a 
very  interesting  point  which,  had  it  been  explained. 
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would  have  caused  Mr.  Whymper's  readers  to  look 
carefully  at  the  crested  larks  they  saw  instead  of  pass- 

ing  them  over  as  '  nearh  the  comiiioni  ->l  MrtK."  Wliicli  ' 
form  is  represented  in  the  plate  it  is  difficult  to  say, 
but  certainly  neidter  the  almost  Mack  Cslerjto  cristata 
nigricatyi  of  thi-  Drltn  nnr  tht-  pale,  sanHy-colo\ir*Hl 
G.  c.  altirostris  found  to  the  south  of  Cairo  could  be 
reoognited  from  the  drawing. 

Agnin,  pd  p.  7''>  the  extraordinary  statement  is  made 
that  the  red-spotted  bluethroat  has  never  occurred  on 
migration  in  Germany,  and  that  it  flies  without  a 
halt  from  Africa  to  Scandinavia.  Because  many 
of  the  migrants  which  occur  in  winter  In  Egypt 
arc  of  the  same  specif-,  a-  tho>c  which  occur  in  north- 
western Europe  in  summer,  it  is  unreasonable,  we 
think,  to  Mippo<;e  that  they  are  die  same  individuals. 
The  further  statfiiK  nl^that  the  bird  is  but  an  accidental 
visitor  to  Great  Britain,  and  hardly  worthy  of  a  place 
on  the  list  of  our  birds,  should  also  be  corrected,  since 
it  has  been  proved  tlurinf^  the  tn«;t  ten  years,  at  all 
events,  to  be  a  regular  annual  bird  of  passage  in  the 
autumn.  We  liave  no  wish  to  critidse  unduly,  but 
n-e  think  it  behoves  an  author  lo  be  even  more  careful 
nf  his  facts  in  a  popular  book  of  this  kind  than  in  a 
book  intended  for  readers  who  would  not  be  so  liliely 
to  aoo^  his  statements  unchecked. 

The  omitholofjisl  reading  Mr.  Whymper's  pages 
mav  cull  a  few  obst'i-\ations  of  interest,  such  as  a  note 

iiere  and  there  on  the  winter  habits  of  some  of  the 
migrants.  The  list  of  birds  at  the  end  of  the  volume 
is  SO  far  from  being  complete  that  we  cannot  think 
that  it  has  been  revised  by  Mr.  M.  J.  NicoU,  who  is 
ereiSied  with  having  asdsced  the  author  in  making  it 
"as  connate  as  ponrible." 


THE  KI  OH-JIOX  OF  AGRICULTURE. 

Die  Entstehung  der  Pfiugkuitur.    By  Dr.  Ed.  Uahn. 
Pp.   viii-figa.  (Heiddberg:   C.  Winter,  1909.) 

Price  3.60  marks. 

IN  the  study  of  culture-origins  there  seem  to  be 
three  working  hsrpotheaes.  According  to  one, 

institutions  and  material  inventions  were,  so  to  spcnk, 
"  forced  "  upon  man  by  the  various  exigencies  of  his 
Sfe.  *■  Necessity   is'  the   mother   of  hivention." 

.-\ccordtnp'  to  another,  religion,  or  rather  mnRic, 
initiated  such  steps  in  progress.  .■\  third  combines 
these;  a  step  v^hcu  made  was  enabled  to  persist  and 
be  improved  by  the  influence  of  religion. 

But  each  of  these  hypotheses,  as  others,  takes  into 
account  the  psychological  factors.  How  did  the  idea 
of  an  invention  occur?  It  is  the  first  step  that 
counts;  given  the  first  step,  for  instance,  in  the 
evolution  of  the  bow,  and  tlie  rest  is  easy.  How, 

then,  did  man  hit  upon  the  first  step?  Among  the 
conditions  to  be  posited  are  "play"  and  aocMent. 

There  is  a  i,'Ood  deal  to  be  done  in  the  invesfigntton 
of  the  first  steps  of  what  may  be  caUed  the  primary 
Invttitions. 

Dr.  Eduard  Hahn  has  written  many  volumes  and 
papers  on  economic  history  and  culture-origins.  He 
is  a  suggestive  writer,  and  Is  always  ready  with 
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a  comparison  between  modern  and  primitive 
"diapasons,"  in  Lamprecht*s  phrase  for  social  atmo- 

'  -phercs,  Ttie  present  volurnc  !<;  more  or  less  supple- 
mentary, as  an  answer  to  criticisms  of  his  theory 
of  the  origins  of  agriculture. 

This  theory  the  rr.agical-rcligtou^.  Tt  hr\>  been 
severely  criticised,  and  we  must  admit  that  in  thii>  re- 
statement and  defence  Dr.  Hahn  fails  to  convince. 
His  method  is  almo«:t  n>  elliptic  n<:  Prof.  Adolf 
Basiian's.  A  closely  reasoned  arjjument  confined  to 
one  detail,  for  instance,  the  relation  of  the  "  Moon 
Goddess  "  to  the  evolution  of  husbandry,  and  employ- 
ing careful  analogies  when  a  step  is  taken  from  one 
people  to  another,  or  from  one  culturc-slage  to 
another,  would  have  had  better  results.  But  he 
seems  to  rely  on  the  cumulative  effect  of  data  whidi 
are  of  tlie  inosi  diversr-  n.iture  .and  value.  Thus  we 
have  in  unequal  yoke  a  piece  of  folklore  from  Hesiod 
or  Macrobius,  with  a  savage  practice  of  the  Australian 
Arunta  and  n  German  peasant  custom.  But  his 
theory  is  too  fanciful  to  be  able  to  rely  on  such  data. 

The  points  of  the  theory  are  mainly  these :  the 
basis  of  primitive  subsistence  was  vegetable,  not 
animal.  The  three-stage  hypothesis  of  bunting, 
herdsman&hip.  and  lutsbandry  is  traversed.  The 
primitive  Hackbau  is  distinguished  from  agriculture 
proper,  Pftugbau.  Woman  was  the  chief  agent  in 
primitive  economics,  as  the  "  gardener "  with  her 
diggiog«stick.  Thus  far  the  theory  is  sound.  But 
it  proraeds  to  urge  the  "religious"  ortj^n  of  the 
liotTiestic.ition  of  anim.lis,  of  ifie  use  of  milk,  of  the 
wagon  and  its  wheels,  and  of  the  plough,  all  in 
connection  with  the  cult  of  the  Moon.  Mudi  is  made 
of  the  sporadic  indications  of  the  connection  of  phalli- 
cism  with  the  "idea"  of  ploughing. 

Dr.  Hahn^s  sketdi  of  the  primitive  symbiosis  of 
Headman,  Medicine-man,  and  Woman  is  ^ood  read- 
ing. The  Medicine-man  protects  the  primitive  "crop." 
from  ghostly  enemies*  and  secum  for  it  ghosdy 
strength.  The  Headman  organises  material  defence, 
and,  when  free,  the  ordinary  male  hunts.  But 
primitive  society  was  probably  not  quite  like  that;  in 
particular  it  is  ea^  to  exaggerate  the  influence  of 
"religion."  A.  E.  Cbawlby. 


OUR  BOOK  SHELF. 

A  Manual  of  LocamoUve  Engineering.  By  W.  F. 
Pettigrew.  Ihird  edition,  revised.  Pp.  xv  +  3^6. 
(London :  C.  Griffin  and  Co.,  Ltd..  1909.)  Pnoe 

SIS. 

had  pleasure  in  noticing;  the  first  edition  of  this 
book  iiOiiie  Itn  years  a^^o,  wiien  a.  favourable  opinion 
was  expressed  as  to  it>  \alue  as  an  educational  means 
of  assisting  students  of  locomotive  engineering  in  its 
many  phases. 

The  author  claims  to  have  brought  the  work 
thoroughly  up  to  date,  and,  considering  the  tremendous 
advances  made  in  this  branch  of  engineering  during 
the  last  ten  or  more  years,  we  naturally  expect  some 
evidence  of  re.dly  modern  practice  in  the  third  edition. 
It  is  very  disappointing  to  find  this  is  not  ihc  case. 
Plate  i.  illustrates  wh.it  the  .uithor  describes  as  "the 
new  outside  cylinder  express  engines  designed  by  Mr. 
W.  Adams,"  &c.  As  Mr.  Adams  joined  the  majoriqr 
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some  years  .i^o,  and  as  the  cn^jincs  referred  to  were 
designed  many  years  before  then,  it  is  absurd  to 
illustrate  them  as  modem  practice  when  the  magni- 
fioent  creations  of  Mr.  Wilson  Worsdell  on  the  North* 
Eastern  and  thoM  of  Mr.  Mcintosh  <m  the  Caledonian 
are  available. 

The  compounding^  of  toeomotivei*  hns  aliso  been  very 
seriously  considered  by  many  enpineers,  pnrticularly 
durinfr  the  last  ten  or  twelve  years.  The  \\  ebb  and 
\\"<ir-dtll  sNstinis  being  more  or  less  obsolete,  one 
naturally  expected  to  find  the  Smith  system  with 
three  cvlinders,  which  oripinated  on  the  North- 
nastcrn,  engine  No.  i6i<)  beinp  the  prototype,  de- 
scribed and  illustrated  by  one  of  the  recent  Midbnd 
compounds.  Another  type  of  compound  represented 
by  me  four-cvlinder  engines  on  the  North>Eastem  is 
oonflUeuous  6y  its  abseiice. 

Of  the  subject  of  superheat,  which  is  no«r  being 
seriously  considered  by  most  locomotive  engineer-,  wf 
find  no  reference  in  this  volume.  This  is  sunlv  a 
serious  omission  when  th<  rc  arc  Iixcini<iti\rs  running 
on  certain  railways  in  iliis  rounirv  littid  with  th<' 
Schmidt  systrni.  a  >\^tini  which  chtiin--  many 
economies  in  working  %vhen  compared  with  the  hea\*v 
boiler  expenses  involved  when  working  with  the  hign 
pressures  necessary  with  tho  compound  engine. 

Although  we  have  considered  it  necessary  to  point 
out  that  the  author's  claim  of  having  brought  the 
third  edition  of  this  liook  up  to  date  more  or  less 
failed,  it  should  be  clearly  understood  that  its  con- 
tents arc  of  a  valuable  nature,  and  budding  locomo- 
tive engineers  should  obtain  a  copy  without  delav. 
It  is  certainly  one  of  the  best  books  of  its  kind. 
The  iltustrattoDs  are  good  and  die  geiwrat  sQde 
excellent. 

Mailer,  Spirit,  and  the  Cosmos.  Some  Suggestions 
Imcards  a  Dctler  Understanding  of  the  Whence  and 
Why  of  their  Existence.  By  H.  Stanley  Redgrove. 
Pp.  124.  (London  :  W.  Rider  «id  Son,  Ltd.*  19*0.) 
Price  25.  od.  net. 

Mr.  REtxsitovE's  theory  of  matter  is  that  it  possesses 
only  a  hypothetical  reality;  \vc  assume  its  existence 
only  because  otherwise  tlx'  harmony  of  our  individual 
Wf^rftl*;  uould  be  unlntellif,Mh!e.  Spirit,  lie  sifuis 
to  maintain,  we  know  by  direct  intuition  of  ourselves 
— a  proposition  of  great  dubiety,  if  we  take  spirit  in  the 
sense  of  real  substance.  But,  granting  the  one  a  cer- 
tain,  the  other  a  hypothetical  objectivity,  the  objective 
relation  of  the  two  must  be  determined.  Mr.  Redf;rove 
holtfe  that  God  is  the  ultimate  cause  of  both,  sptnt  the 
mediate  cause  of  matter.  Yet  the  effect  must  be  re- 
garded as  quite  distinct  and  discrete  from  the  cause. 
It  would  seem  to  follow  that  for  God  spirit  is  some- 
thing analogous  to  what  matter  is  to  us;  but  this  infer- 
ri-.ci'  is  not  drawn.  Moreover,  no  reason  is  ^'vcn  for 
the  ontological  <f'jbr>rdination  of  matter  to  sjiirit,  except 
the  epistemok'gical  distinction  noticed  above;  and  it 
m]f^ht  equally  be  held  to  prove  the  ontological 
subordination  of  alt  Other  spirits  to  one's  own. 
Mr.  Redgrove,  indeed,  tentatively  holds  that  in 
telepathy  we  have  direct  "sense"  of  other 
spirits;  but  this  perception  is  "symbolic"  at  wott 
as  direct,  which  means,  one  must  suppose,  that  it 
is  not  truly  immrdi ate.  The  author  believes  in  the 
immortality  of  .self-conscious  beings;  but  as  he  also 
believes  that  self-eonsciousncss  arises  out  of  proto- 
plasmic consciousness  by  the  ordinary  processes  of  the 
universe,  it  is  not  evident  why  he  should  .iRsume  the 
impossibilitv  of  a  relapse  into  that  state.  Though 
these  and  other  difTiculties  will  be  met,  the  book  is 
weU  worth  reading.  Mr.  Redgrove  writes  with  pre* 
cision  and  force,  and  his  diseusskm  is  always  Inter* 
esting. 

NO.  2107,  VOL.  83I 


LETTERS  TO  THE  EDITOR. 

[The  Editor  does  not  hold  himself  respomihle  for  opinions 
expressed  by  his  correspondents.  Neither  can  he  undertake 
to  return,  or  to  correspond  with  the  writers  of,  rejected 
matnueripts  intended  for  this  or  any  other  part  of  Nature. 
So  mifce  i$  taken  of  mo»fmoui  ceiitMHiiitm(lo«s.] 

Tfce  Colour  of  Wafer. 

I  AM  reminded  by  Lord  K.i\  1.  's  let  turc  on  this  sub- 
ject of  the  iplendid  lipl.t-ljlu':  mlour  prpient' d  b\  iIm- 
tanks  of  water  in  which  sum'-  ol  tli^:-  w.Tter  loinpani-s 
allow  lb"  .'i'-rliment.'itio:!  to  t.nke  plavT  of  "  h.ard  w.ner 
which  has  Ivr-fn  tr'j.iret)  Iiv  Chirk 's  prorrss.  I  am  think- 
ing of  those  ne.Ti  C.iterlinni  and  of  those  at  Plumstead. 
The  tanks— to  the  Uvt  of  my  firjll-rtion — are  about 
io  feet  l>\  f'.i  i  in  urea  and  15  (net  drep.  The  water 
in  the  tanks  h.Ts  h.  rrinie  perfeetly  (or  ne.TrK )  rh  ar,  whilst 
the  sld' s  .ind  bottom  of  the  t.inks  .ire  ni.ndf  hi  lllhuntly 
white  bv  t!ir>  d-posit  of  caieliiiTi  rarhonatp.  The  intense 
bill.-  colour  is  s.rn  .it  ipraclkalivl  any  anf;le  of  vision, 
and  on  ii  sunless,  overra-t  d.iy  ns  vi\i(llv  as  in  sunshine. 
It  would  be  important  to  ascertain  whrthr-r  the  blue  colour 
thus  seen  is  entirely  due  to  tltr-  sidf->-o1our  of  the  water 
or  whrtlirr  t!ic  phenomenon  is  in  any  wav  du-^  to  the 
niiiiut'St  white  p.iitich'S  iif  ealeiurn  e.irbonate  which  .ire 
still  flontinf,'  in  th>'  appnrri-.tl\'  elear  wat.-r,  and  arn  ai  ting 
as  do  tiu:  particles  of  a  hhe-  vnpour-cluud.  I  suppose  that 
it  would  be  an  easy  thinR  for  a  physicist  to  determine  Ulls 
by  the  use  of  a  polariscope  at  the  side  of  the  t.ank. 

Also  the  introduction  of  black  tarpaulin  into  the  tank 
so  as  to  prevent  the  reflection  of  li^ht  from  the  bottom 
and  sides  would  show  whether  ,inv  anunin;  of  h]up.  colour 
was  still  exhibited  bv  the  water,  sueli  colour  l«:ing  then 
:irf  i  ssarilv  dun  to  th-'  t  etl.  r  t ii  ui  of  lieht  from  suspended 
particles,  and  not  from  tlic  sidi-s  or  Ijottotn.  A  more  satis- 
factory method  would  Iv;  to  draw  off  (wi'liout  disturbinfj 
the  sediment)  th"  bluc-lookini;  water  it;to  an  adjacent  tank 
previously  lined,  with  de.id-black. 

One  observation  on  the  colour  of  water  I  rn.iy  vrnture 
to  record-  In  a  very  large  porcelain  (so^alledi  bath  in  a 
hotel  b.-ith-roonj,  where  strong  sunlight  was  admitted  bv 
a  window  vome  10  feet  above  the  batli,  the  walls  of  th  ■ 
room  being  colourless,  I  noticed  that  when  the  bath  was 
filled  to  a  depth  of  »o  inches  thf  water  h.id  a  distinctly 
blue  colour.  The  porcelain,  whilst  pure  white  above,  yet 
hi'nrnth  thf  water  had  a  distinetlv  blue  appevTrance,  and 
thi-  intensitv  of  the  cohnir  varied  with  tie-  niov  ment  of 
the  wat'T  in  waves  or  rippl'-s.  The  colour  was  blue 
ruther  than  jjreenish-bluc,  and  this  I  attributed  to  the 
pure  white  of  the  porcelain  as  contrasted  with  the  yellowish 
tint  of  enamel.  The  water  in  question  was  th.^t  supplied 
in  the  Hotel  Rits,  in  Paris  (I  think  thot  of  the  Wanne). 

E.  Ray  Lakkester. 

The  StabtUt/  of  an  Aeroplane. 

I  IMVB  been  nmdi  Iiitaeitrf  ia  ftading  Prof.  Bryan's 
statement  on  the  aubjeet  of  the  stability  of  an  airoBlane, 
but  t  eannot  agree  with  him  la  thinking  that  the  solution 
of  the  ntUem  Is  to  cone  firam  the  mathsmatlcal  side. 
I  should  be  tiie  last  to  deny  the  use  of  ranthematfn  In 
such  a  case,  but  If  the  final  reaah  is  to  be  abeoiulely  trust- 
worthy, there  must  be  no  doubtful  asnunptions  made 
during  the  praeett. 

It  does  not  appear,  from  the  artida  written  bv  Prof. 
Bryan,  vAether  he  has  taken  the  visnsity  of  the  air  into 
aoeount.  but  I  presuoie  that  he  has  done  so.  Perhaps, 
also,  his  solutions  are  only  meant  to  apply  to  flie  ease  of 
an  alroplane  flying  In  a  d«id  calm.  The  practical  difficalty 
with  a  flying  ouichine  is  the  natural  wind,  and  If  flying 
machines  are  to  be  of  any  real  use  they  must  be  able  to 
maintain  their  stablliqr  in  ordinary  oonditlens  of  weattcr. 
Now  it  Is  obvious  that  when  a  flying  machine  has  once 
left  the  ground  it  is  quite  Immatcfial  to  fiie  stability*  pro- 
vided the  air  motion  is  perfectly  uniform  nnd  steady, 
whether  the  velocity  of  the  wind  be  one  mile  or  one 
hundred  miles  per  hour,  since  it  ts  only  the  i^ative  snotion 
of  the  machine  and  the  air  with  whidi  we  are  cooeemed ; 
but.  as  a  matter  of  fact,  a  wind  of  from  ten  to  twentt> 
miles  an  hour  tc  fatal  to  atmosi  every  aeroplane,  and  the 
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reason  w  oot  far  to  leek.  The  air  aotiOQ  known  as 
wind  ii  not  «WM  amrosimatdlr  atea^r  and  uniform  until 
at  Jaait  a  bright  of  MOO  fwt  it  reachad,  and  on  tome 
day*  tfacfo  it  no  uniformUjr  about  it  until  tnudi  greater 
heigbti  are  attained.  Tta«  mi^potltioa  made,  therefore, 
that  the  m^ea  i»  uniform  is  incorrect,  aod  U  wis  aaauBip- 
tion  hat  been  made  by  Prof.  Bryan  it  llnitt  the  UM  of 
Ids  actuations  to  timet  m  perfect  calm. 

Ho  bat  probably  a)tO  aatltmed  tfiat  the  flying  machine, 
or  at  least  the  Kparate  parte  of  It,  aaay  be  treated  as  a 
rigid  body.  The  tmall  gHdert  made  of  Mn  mica,  and 
«lt>scribed  bx  M'*  Lancfaettcf,  m^r,  no  doubt,  be  treated 
as  rigid,  but  ciolh  or  caovat  forms  an  important  part  of 
an  airophioe.  and  bovevar  tig^tljr  it  may  be  itretdied  it 
certainly  It  not  equivaleot  to  a  rigid  sheet,  but  mutt  yield 
under  varj^g  nrtiaure. 

My  practical  experience  on  diis  aulqect  is  with  Ititet. 
and  aitfaough  th.  r<'  .u-e  fundamental  diiefeacei  between  a 
hilo  aiid  a  maciune,  tliere  are  many  pololt  of 

reaembitBce,  and  S  is  probable  that  if  the  question  of  the 
tiabiliQr  of  a  Idta  coala  be  cmapletely  elucidated,  that  of 
the  stability  of  an  aitapiilHie  would  follow.  Abnost  any 
Idle  win  Ay  in  a  ateady  -wind  of  moderate  velocity,  but,  ao 
far  as  I  know,  there  Is  no  kite  that  will  remein  stable 
when  the  idnd  Increases  beyond  a  certain  vahie.  The 
Umit  with  the  kket  used  here  is  about  for^'five  to  fifty 
miles  aa  hour  at  a  Iwlght  of  1500  feet.  The  ouestion  is, 
Why  do  they  become  unstable?  There  are,  perhaps,  three 
reatOM.  The  flying  of  a  kite  depends  on  gravity,  for  a 
weightiest  kite  could  not  fly,  ae  there  would  be  no  directive 
Ibree.  As  ^  wind  preituree  increate,  the  necessary 
celationdiip  between  the  magnitude*  of  the  pressures  and 
the  wei^  is  kst,  and  the  kite  becomes  unsUble.  A 
cure,  jpeitaps,  lies  in  inereadog  the  dead  weight. 
Seooadfy,  fha  stniiiea  ptoduced  by  the  strong  wind  ver)- 
Hkdy  deform  the  Ute.  It  is  not  poeilble  to  meet  this 
iKf  lacreaiad  atitt^ft,  tor  increased  strength  means 
sttow^ger,  and  dterefore  heavier,  materials,  and  hence,  un- 
like a  dead  wmdlt  et  the  centre  of  Bravity,  a  greater 
moment  of  inerm,  which,  at  I  have  long  known  f>om 
praettenl  aneiienee,  and  Mr.  Lancheiter  has  shown  from 
the  theeretfeai  tide,  is  inimical  to  atabiUty.  Thirdly,  it 
m^  be  that  then  to  a  certain  critical  vetoci^,  like  that 
of  water  in  a  piipe,  beyond  whidi  die  motion  over  the 
edg»s  of  the  saili  bceonet  turbulent,  and  the  form  of  the 
stream  linet  euddenhr  diangiet. 

Theae  points  can  beat  be  chared  up  by  asteotive  esperi- 
mental  worit,  and  I  much  ngret  that  ao  wdi  wwk  is 
being  done.  W.  H.  Dima. 

Pyrtoo  HilL 


It  -.vas  diiVirnlt  to  prrvi  nt  mv  article  from  runiiinj;  !a 
ten  f'.m.  s  its  pr- ■»  tit  Wngtli,  anJ  a  similar  difficulty  occurs 
ifi  this  littiT.  I  can  only  state  that  the  more  I  h.iv!' 
exaniin'-d  the  piobVm  of  stability  the  Euore  I  have  brcn 
broui;!i:  to  conchiiion'i  exactly  the  opposite  tn  those  i  x- 
pr  ss.-d  1:1  Mr.  Dines's  letter.  My  original  view  was  to 
'innt  the  m  ith'  iiiatical  investigation  to  the  format-on  uf 
the  biqu.idratics  and  their  discriminants,  leaving  their 
coefficients  to  h-"  ilet- rinincd  by  -jvp-jrinirnt.  In  several 
popular  af  tici"  s  I  have  advocat'  d  such  p\;K'rini«nt8. 
Further  experience  has  shown  tliat  thi:-ro  was  little  prosi>t-ct 
of  any  conclusions  of  a  pract  cal  character  being  obtained 
without  a  considerable  further  development  of  the  problem 
from  the  mathematical  side. 

Moreover,  experience  has  led  mn  to  hi-Hrvc  that  tfic 
Fiit;li«h  practical  man  Is  sometimes  righi  when  he  says 
tJiat  W  you  cannot  get  a  complete  soIul;(jn  of  a  probV-ni 
\X)U  ought  'n  try  to  obtain  the  nearest  ajjproacli  to  it  that 
you  can,  and.  further,  t!iat  ,in  admittedly  appro\imate 
solution  is  often  more  useful  than  a  mofc  voinpUcated 
exact  one.  In  the  prese  it  c.ise  the  methods  are  ])erfi:ct!y 
i;<>n";ral,  and  while  it  would  have  b-en  futile  to  start,  in 
the  first  instance-,  by  making  the  problem  too  conipliuited, 
there  i«  little  dtfticulty  in  introducing  any  n-^cessary 
modifications  subsequently. 

Tn  rpf?ard  to  the  assumption  nf  uniform  relative  velorltv, 
rarely  Mr.  Dines  is  confusing;  the  i.s.suos  between  stability 
and  sorr.ethinj^'  else.  The  Very  liolititi  uf  iia-liiity  iaipUcB 
the  '■listener  of  a  State  of  equilibrium  or  of  steady  motion. 
The  behaviour  of  an  aeroplane  or  kite  in  a  turbulent 
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atmosphere  is  a  problem,  not  of  stability,  but  of  forced 
osciilatioat.  The  effect  of  these  eedUations  is  to  awdify 
the  motion  of  the  kilt;  but  it  to  nccesssiy  in  ^  theofy 
of  forced  otdllatlone  to  ateume  as  a  standard  of  com- 
parison the  stale  of  equilibrium  or  steady  motion  which 
wouM  exist  if  the  dlstucbiag  forces  were  absent,  and  the 
character  of  the  fiwved  oeeillatioat  will  depend  vital*y 
upon  whether  this  state  of  equilibrium  it  stable  or  unstable. 
The  first  thing  is  to  Investigate  the  free  oscillations,  but 
there  is  nothing  to  prevent  the  investigation  extending  to 
forced  oscillations  as  welL  It  is  only  a  question  of  fline 
and  opportunity.  MeanwhUfc  aviators  are  perfbrming 
record  flights  on  aeroplanes  wmdi  do  not  tatlafy  the  coo- 
ditlons  of  stability,  and  Mr.  Mms^  tmbuleilt  ilr  cnmntt 
are  getting  blamed  for  much  Oat  tt  not  tb^  fouft.  Ko 
solution  01  the  problem  can  be  final  whkb  does  not  com* 
pletvly  separate  die  effects  of  free  and  forced  otcUlationt. 
1  do  tiot  see  how  thie  can  be  done  by  jnuely  ei^erimeotal 
raethcxls  of  investigation,  and  euiely  the  quettfama  whkb 
Mr.  Dines  raises  in  connection  widi  the  benavieur  of  kltet 
refer  to  thlt  very  point.  He  has,  in  fact,  stated  anodwr 
problem  for  the  mathematician. 

.\gain.  like  Mr.  Dines,  I  was  at  Brat  af  opinkm  tfiat 
it  might  be  possible  to  establish  a  eimple  connection 
between  the  Stability  of  an  aeroplane  and  that  of  a  Idte, 
and  I  suggested  tfiis  problem  to  Mr.  Harper.  The  hi- 
vestigation  turned  out  to  be  more  compBcaled  and  lam 
likely  to  lead  to  any  practical  conclusions  than  was  orlgjn- 
ally  anticipated.  \Vitn  so  many  other  problems  on  hand, 
it  appeared  desirable  to  |^ve  tms  one  up  for  the  present. 
1  do  not  think  Mr.  Knet  will  And  it  poseible  to  obtain 
an  experimental  solution.  If  he  can,  a  great  deal  of 
trouble  will  be  saved;  but  so  many  variabica  enter  iata 
the  problem  that  it  appears  to  me  necessary  to  start  with 
some  idea  as  to  what  the  connection  is  likety  tO  be,  f.c. 
with  some  Icind  of  a  mathematical  theory  as  a  starting 
point. 

When  Newton  published  his  "  Principia  "  it  would  have 
been  an  easy  matter  ibr  a  forerunner  of  Mr.  Dines  to  ndse 
objections  to  this  attempt  to  solve  problems  rdating  to 
moving  bodies  by  applications  of  the  laws  of  motion  on 
the  ground  that  the  motions  must  largely  depend  on  air 
resistance,  friction,  the  earth's  rotation,  and  other  causes, 
and  th.it  a  sutution  which  did  not  take  all  these  effects 
simultaneousiy  into  account  COUId  be  of  no  practical  value. 
Similarly,  it  might  have  been  objected  that  the  solution 
of  the  problem  of  stability  of  ships  could  not  be  approached 
by  means  of  th--  theory  of  t'le  m'-tacentre  on  the  ground 
that  it  faileil  to  take  account  of  w.wi  motion,  the  velocity 
of  the  ship,  the  eflfects  of  the  wind,  and  such  resistances 
as  viscosity.  I  venture  to  suggest  that  if  the  above 
problems  had  been  attacked  by  purely  experimental  methods 
alone,  we  nu^t  still  have  been  in  the  dark  as  to  their 
solutions. 

In  my  article  f  alluded  to  difficulties  caused  by  "  want 
of  opportunity,"  but  out  of  fairness  reference  ought  to 
have  been  made  to  the  similar  difficulties  referred  to  in 
Mr.  Manchester's  book.  Had  his  investigations  been  pub- 
lished whf^n  they  were  made,  a  large  amount  of  work 
might  now  have  been  accomplished  which  is  still  undone. 

It  is  only  fair  also  to  add  that  since  the  appearance  of 
the  note  1  have  had  some  correspondence  with  the  editor 
of  the  /teronauiiral  Journal,  and  I  hope  he  will  succeed  in 
maintaining  the  same  high  Standard  in  its  published  papers 
of  a  mathematical  character  as  In  its  illustrated  articlet 
on  general  aironautics,  G.  H.  Bbvam. 

Colour-Blindneas. 

In  the  issue  of  Natvsx  of  January  37  there  is  a  dis- 
cussion of  colour-blindness,  with  particular  reference  to 
the  case  of  Mr.  John  Trattles,  whose  colour-vision  seems 
to  have  been  difficult  to  determine.  It  is  not  my  purpose 
to  discuss  the  peculiarities  of  this  case,  or  the  methods 
of  examinatiaa  used  by  the  Board  of  Trade.  As  a  worker 
tn  this  branch  of  science,  however,  I  may  be  permitted  to 
say  that  in  any  case  of  supposed  defective  colour-vision 
there  need  be  no  appeal  from  the  opinion  of  Sir  William 
Abney,  who  is  so  justly  celebrated  on  both  sides  of  the 
Atlantic  for  his  researches  on  the  perception  of  colour. 

Since,  however,  in  the  case  of  Mr.  Trattles.  and  potAly 
in  others  as  well,  the  evidence  was  not  regarded  at  con- 
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ni,:k^r  1-  a: 
unJf'r  (  x.imiiijition 
s«:Uir.(i  disc  so  that  \\v 
trum  unfli  r  observaticm 
Hiiiv    hi  automatically 
electrical  means.      A  Sf.rics  of 
the  spectrum  wh^n  plotted 


rliKiivp  by  nil  tlv  >  \.Tiiiini:rs,  it  is  most  desirably  that  some 
nicrhod  should  bo  un'mI  about  which  thei''  rould  l.xj  no 
doubt  whatever.  Such  a  method,  1  b«")ifvp,  is  one  founded 
on  the  exact  fre.isuiMtient  of  the  pi  i  sistr  nri»  of  vision  of 
ro!nur«!  thrmip^hoiit  thr?  •ipprtnim,  whpii  thn  frifqufnry  of 
rritii.il  \;jhif.  '[  h'_-  only  thing  tho  jvr^on 
h.T;  to  do  is  to  adjust  the  speed  «f  a 
t'iii  kering  of  the  part  of  the  s}>  l- 

jijst  rp.TSf^.     Thp  ?:p'>pd  of  the  di'-i: 
I  '  j^istrn  <1    (in    ;i    <  hronu^raph  b>' 
mi'jsurrmfnts  throughout 
s   a   "  p'-rsistcncy  curvc," 
whirh  ran  r"-:»dily  Sar  comp.ind  with  :i  similar  curvi*  for 
a   norni.il   cvr.    The  great    adv.tnta^;':   of    flu-,   test  is  [hat 

it  'v,  purely  mechanical,  and  docs  not  involve  the  handling 
of  coloured  materials  Or  the  Ju^fiBg  of  eoloun  la  mny  way 

by  the  candidate. 

\  rart  fid  study  by  this  iri'  thod  of  tu-cntj'-sis  cases  of 
colour-blindn-  ss  which  i  nuidr  suiii!-  y-ars  af«r>  ("  Persist- 
ence of  V'i--ioii  in  *  olour-Liliiid  Subjijcts, Pliys.  Iic-\, 
vol.  XV.,  Kio.'j  showid  such  syst'-niatic  diffi.vnc-'s  bctwcTi 
eyes  with  i:>.miikiI  and  thoso  witli  abnormal  colour-vision 
that  I  am  ronvincfd  it  is  the  most  '^xai  t  iiu'thod  yt  usf-d 
for  tlio  studv,  not  only  of  colour-blindnoss.  but  also  of 
normal  colour-perception.  1  can  the  more  readily  express 
such  an  opinion  inasmuch  as  this  method,  though  used 
very  exlensivclv  bv  mvself.  was  ori(;in.*»llv  dpv!s»d  hv  Prof. 
E.  L.  Nichols.' 

In  the  article  in  Nauhi.  tlmre  is  the  st.itement  that  in 
the  study  of  colour-bliridnrss  "  th^re  is  non*-  of  that 
accuracy  of  definition  in  the  scientific  picture  whirh 
rejoices  the  luart  of  ttie  physicist."  Jo  some  extent  this 
may,  perhaps,  be  tru'^,  especially  for  very  strortf;  or  wpak 
intensities  of  stimulus.  On  the  basis  of  the  cases  1  h.ivo 
referred  to  above,  I  venture  to  assert  that,  for  (]rdinar\ 
dayli^t,  there  is  far  more  "  accuracy  of  definition  "  than 
is  usually  supposed  to  exist.  I  do  not  know  how  many 
ca!Jes  of  colour-blindnesv  must  be  studied  tt.  render  th"- 
conclusions  drawn  therefrom  reasonably  sur*-,  but  those  to 
w  hich  1  refer  can  readily  be  divided  into  distinct  i  lasses 
on  the  basis  of  three  fundamental  colour-s^nsations,  rod, 
green,  and  violet. 

Holmgren,  I  believe,  first  pointed  out  the  possibility  of 
the  following  varlfldei  of  eoloMT^bliolneH  ;— 

Red-blindnets  ... 
'  Green-blindneat 

Violet-blindness 

Red-Kreen  blindness 

Red'Viokt  blindness     ...  >- 

GlceRoVblet  blindness 

R«4-treeB>violet  bUndncMlDefiectite  in  Aim  colour  mbm* 
or  total  eolottr'UiodacM  /  tiOBb 

In  the  paper  oo  eoloiH>4ilIiiiliiat  referrtd  to  above,  there 
if,  I  believe,  a  doauMiatration  of  the  esiisMBoe  of  each  of 
the  above  types  with  the  lin^e  aeeption  of  ^oiet4»linil- 
neai.  Tliie  clanllicatioa,  ifliioi  wai  arrived  at  by  meanc 
of  penisteiicy  OMrvee,  aeemi  to  me  lo  be  aa  deonlte  as 
could  almost  l»  deslbad. 

^  I  wouM  therefore  sutfgeet  this  method  for  the  esamlna- 
tion  ol  at  least  doubtful  cases  of  defective  oohnir-vinon. 
The  only  objection  is  that  Ae  measurements,  wMIe  simple 
and  easily  performed,  are  aomewliat  taffioos  if  tin  spectrum 
is  to  be  thoroughly  eaaminedi 

TtUMK.  AUBN. 
Physics  Department,  University  of  Uaaitofao, 
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Practice  and  Knowledfe. 

Ma.  AND  Mm.  Howaid  in  NATtmi  of  FAruary  17  show 
that  *'  die  past  history  of  agrieuhurai  idenoe  furnishes 
several  eiampleB  of  belatnd  eanlana^ons  of  die  utility  of 
practices  the  value  of  wfakh  has  long  iieen  a  tradition 
among  practical  men.**  In  odier  departaneats  of  life  prac- 
tice in  advance  of  knowledge  is  frequent,  and  there  ia  one 
which  strode  me  recently,  and  may  have  been  observed  by 
others,  which  is  the  practioe  of  blowing  hot  and  cold  with 
the  mouth  which  iGsop  makes  use  of  ia  Ms  Ishla  of  the 
"  Satyr  and  the  Traveller,"  and  haa  ghen  rise  to  the 
common  disparaging  saying  of  **  blovring  hot  and  cold." 

Some  may  suppose  that  the  whole  ssplanalion  of  blow- 
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itig  liot  and  cold  mav  be  in  the  ditfi^rence  in  Tf inp- CTtur'" 
of  th'j  two  bodies  blown  on;  the  Tr.'jveller 's  h.inds  in 
vEsop's  fable  were  coldir  than  his  breath,  while  th--  heated 
mulled  wine  was  warm<r.  This,  however,  is  oiil\  .1  partial 
explanation.  W<-  tiavc  unconsciously  acquired  ih.  practice 
of  blowing  at  ditTerr  nt  temperatures.  If  w>  wish  tu  warni 
our  h.inds  we  op^n  th^-  mouth  wid'*  .ind  direct  a  sif>\v 
iuovi:liJ  current  of  air  ;o  them.  Or,  more  properlv  i  xprirssi  d, 
we  bn  atlir  on  Our  liands.  This  current  I'.as  nearly  the 
bod>  t'-:npcraturc ;  but  whm  we  wish  to  blow  cold  we 
purse  in  the  lips  until  there  is  only  a  small  opening,  as  in 
whistling,  and  discharge  a  fine  jet  of  air  under  pressure. 
This  jet  entangle*  a  large  amount  of  air  with  it,  and 
vvlieu  it  arrivfs  at  the  hot  surface  its  •.■■mperature  is  much 
lourr  than  that  of  th«>  breath.  Should  the  hot  surface  be 
.iiso  moist,  tile  curr<-nt  of  air  quldKos  the  evaporation* 

anfl  so  liast'-ns  llie  cooling. 

In  p.TSsing,  it  m.iy  be  notice*]  hero  that  /Esop  and  the 
mod'-rii  Use  of  the  evpressioii  "'  blowinf*  ho?  and  cold  " 
s'em  in  have  niissed  tlv-  u>ark.  The  obj'.-cts  blown  on  are 
not  the  same,  but  diifereJtt,  and  retjuire  and  receive 
different  tr'Mtmi-r.t.  It  is  no  di>pii;^i^;ement  to  s.iy  of  a 
man  that  In-  bli'w  hot  on  a  scheim.-  which  si-.Mueil  to  him 
to  require  encouragement,  while  he  blew  cold  on  another 
he  tbouj^ht  oufi'l'.t  to  be  supprcss.-d.  .l-.isop  p'.jMinf;  th--- 
words  into  tht-  n\outh  of  a  being  of  the  type  of  a  Satvr 
seems  to  suggest  he  was  not  ^uite  sure  he  had  f;ivfn  the 
highest  interpretation  of  tiie  incident  recorded  in  tlic^  fable. 

John  .\itken. 


Accelerated  Velocity  of  Jopitcr'a  Red  Spot  Hollow. 

The  longitude  of  the  middle  of  the  Hollow  has  shown 

a  comparatively  rapid  diminution  since  the  beginning  of 

the  present  apparition,  as  the  figures  below  clearly 
indicate:— 


1909  Oc'ohcr  M, 
1909  Novembv... 
1909  December 


longiivd*  lion 
•  • 

ij'j  ~,  - 
ij'3   ...  **o 


I9ie  Jaaoary 

1910  Fcttrury 


tonsinida  lien 
..     7'4   ~  »'« 


From  its  estimated  position  on  October  35  and 
l-i  bruary  25  (the  first  and  last  dates  of  observation  in  the 
above  tabic),  a  rotation  period  of  9h.  55m.  37-9S.  (287 
rotations)  has  been  deduced.  Tliis  is  a<7  seconds  sliarter 
[ban  the  adopted  period. 

If  the  present  accelerat'-d  rate  of  motion  continues  until 
June-  next,  the  centre  of  the  Hollow  will  arrive  at  X  0% 
or,  rather,  its  ion|^tudte  will  coincide  with  tiie  aero  meridian 
of  system  ii. 

Now  this  quicker  velocity  became  evident  Jow.irds  the 
end  of  the  last  apparition.  An  esaminatinn  of  my  transit- 
chart  of  th-  Ki'd  Spot  region  for  tha'  epoch  shows  that,  up 
to  the  be(;inninj;  of  Mav,  iqocj.  llie  Hollow  f-\hibited  .i 
normal  monthly  intr-a--  in  longitude-  of  i  o'^  Sul-s^-quentlv 
it  began  to  move  decidedly  quicker,  and  this  acceleration 
has  been  well  imintained  1^  to  the  present)  as  will  thus 
be  seen : — 


.    EUpM<l  Rotaiion 
rotaliont  periixl 
h.  ID.  i. 


I90<  T>«c.  »o  ...  I3'6I 
a  ...  it'll 


1909  May  •  ...  it't) 

19^9  June  II  ...  i8'4l 
1909  June  I  ^  ...  iS'4| 


311 
99  ■ 


9  ii 


ighMsc  in  v«tbcit|r 
nliHi  on  Joeie  1* 


„        *  inviobte  fnr  ifrnfr  part  of 

J»r  ~.  V  SS      5|    lim,  between  the  t«»u  d^f- 


t{09  May 
909  May 
9^9  June  ii 
909  JUD 
909  Oct 

1909  Oct.  jj  ...  jj-jl  -      »..-/HolU»w  in  ceoinncliria  with  S. 

1910  VMp.«|  ...  7-if        -  9  SS  3?  9t  1^«pialDHfcAfW.MiMj«iiMUty 

The  appradmate  date  when  the  present  accelerated 
velocity  nnt  oonunenosd  may  be  regarded  as  May  a,  1909. 

The  recent  behaviour  of  the  Hollow,  or  the  Red  Spot,  Is 
attributed  to  one  well4cnown  phenomenon.  Once  about 
every  twen^-three  months  the  Great  South  Tropical  Dark 
Area  passes  rapidly  by  the  Spot,  and  on  each  occasion  the 
latter  temporarily  participates  In  its  movements.  As  it  is 
now  two  years  since  we  witnessed  the  last  of  these 
periodical  occurrences,  the  dark  matter,  having  swept  round 
the  planet,  is  OOOO  again  involving  the  region  of  the  Red 
Spot.  The  recent  accelerated  motion  of  the  Hollow,  there- 
fore, was  fully  aadcipated. 

March  4.  ScRivni  Bolton. 
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A  Rmdium  Experiment. 

It  is  usual  to  demonstrate  the  ionising  property  of 
radium  by  dischar^^inf;  an  electroscope.  1  he  reverse  ex- 
periment of  charging  an  electroscope,  or  Levdea  i* 
more  effective,  and  can  be  made  to  ring  a  belt. 

If  a  wire,  about  6  inches  in  length,  is  coated  with  a 
salt  of  radium  and  placed  in  contact  with  the  knob  of  an 
rlectroscopc,  the  latter  will  quickly  become  charged  if  any 
charged  body  is  placed  within  a  or  3  feet.  A  small 
Wistthurst  machine  is  very  convenient  for  the  demonstra- 
tioo,  as  it  can  be  p.isily  turned  about  to  revf-rso  the  charge, 
or  placed  e^u.itorially,  when  no  effect  is  produced. 

It  is  a  good  plan  to  arrange  the  leaf  of  the  electroscope 
to  discharge  itself  automatically  to  earth  at  a  divergence 
of  about  45  degrees ;  then  the  chaining  ii  rqieatad  so  long 
a  a  charged  body  is  in  the  vlcinnjr.  Instead  of  tending 
th?  discharge  to  rarth  it  may  pa<s  mto  a  coherer,  and  so 
ring  a  bell  or  tjivp  .-i  rfron!. 

WbcQ  an  induction  coil  is  used  it  is  easy  to  show  that 
tltt  pmparad  electroscope  will  keep  on  receiving  a  charge 
for  Mme  nuttutes  after  the  coil  is  stopped ;  for  instance, 
after  working  an  iS-MWeoil  for  one  minute,  «ome  charge 
«M  given  to  a  delicatt  radium-timied  electroscope  when 
breanbt  into  the  room  four  minutea  later. 

Tuf  duration  of  chwtfe  on  air  can  be  distitictiv  sliuvvn 
filling  a  large  paper  bag  with  charged  air  ard  rapidly 
coawying  the  same  to  a  Wilson  electroscope  in  another 
reoin. 

This  ii  oliviously  due  to  a  residual  charge  in  the  air, 
alkh  peraista  long  after  re-combination  m  mixed  ions. 
This  arrangement  of  a  radio-active  body  near,  or.  better, 
in  actual  contact  with,  a  delicate  electroscope  is  a  very 
sensitive  detector.  The  eSect  is  not  quita  lo  good  if  the 
radtOi«ctive  coated  wire  is  placed  to  contact  with  the 
durged  bodjr,  leaving  die  siectroscope  free.  Upon  ex. 
piaring  the  charffed  air  of  a  nMm.  it  is  usually  feuod  to 
be  dhrjded  into  two  areas  of  opposite  charge;  these  can  be 
niud  by  waving  an  uiabrdht  *o  yielding  a  neutral 
niblurs. 

The  fact  that  ■  charge  is  so  eerily  acquired  by  an 
ckdnscope  must  he  taken  into  cenaideratioa  during 
deUcatt  tasting,  for  the  mere  act  of  witfrirawing  a 
iwleaotte  pea  mm  the  pocket  wiH  give  a  negative  charge 
10  a  distant  electroscope  in  loidsed  av. 

F.  HAamsox  Gtsw. 

156  Clapham  Road,  London,  February  5. 


SrB<:TITVrES   FOR  RUBBER. 

THE  present  demand  for  india-rubber  naturally 
directs  attention  to  those  aitlctes  which,  to  a 
greater  or  less  degree,  may  serve  to  re(daoe  rublwr  in 
Its  industrial  applications,  and  so  help  in  conserving' 

the  supply. 

Of  such  articles  a  very  large  number  have  been 
proposed.  Thcwe  in  actual  us<-  to  any  riiii^i(ii  r;il)l<- 
extent  are,  liowcver,  relatively  few.  i-or  prcstni  pur- 
poses the  various  surrogatts  may  be  distinguished  as 
U)  rubber-substitutes  proper,  consisting  wholly  ol 
ingredients  other  than  rubber ;  (2)  composite  or 
"  artifidai"  rubtiers,  ,]Bvhich  contain  a  certain  propor- 
tioQ  of  natufBl  tubber  worked  up  with  other  sul»> 
stances;  and  (3)  true  synthetic  rubocr,  namely,  a  pro- 
duct containing  the  rubber  molecule  synthcsised  in  the 
i.itx  r:itor>'  or.  ractocy  by  chemical  means  from  nmpler 

(impound";. 

At  present  the  first  of  these  classes  is  commercuilly 
the  most  important.  Scores  of  recipes  are  in  exist- 
ence,  including  ver>-  divf^se  ingredients;  but  the  basis 
of  most  is  a  modified  oil.  At  first  sight  there  seems 
little  suggestion  of  india-rublwr  in  the  properties  of  an 
ordinary  x^egetable  oil»  but  a  simple  experiment  will 
indicate  the  kind  of  modificntion  which  certain  oils 
readily  under),'o.  and  which  hcl[)  to  fit  them  for  use 
as  rubber  substituto«;.  Tf  we  i(>t  tlie  dryiri).,'  proper- 
tiis  of  boiled  linseed  oil  by  spreaciing  a  little  of  it 
wcr  a  slip  of  glass  and  allowing  it  to  drj-,  a  film  ol 
oxidised  ou  is  eventually  obtained,  ha^ng  a  certain 
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modicum  uf  touj^'hatss  and  elastiiitv.  The  liquid  oil 
has  t.tUeii  up  <txygcn,  and  ihen  hv  become  converted 
into  a  more  or  less  elastic  solid.  Tung-oil  suDStitute  is 
essentially  sttcb  an  oxidised  product,  manufactured  by 
heating  tiie  raw  oil  until  it  has  absorbed  enough 
oxygen  to  cause  it  to  thicken  and  become  s^d  on 
cooUng,  when  it  is  powdered  and  worked  up  with  a 
little  petroleum. 

In  a  somewhat  siniil.ir  u.iy  ilie  oil>  can  he  made  to 
lake  up  bulphur,  becuuiing  thereby  Mjlid,  and  en- 
dowed in  some  degree  with  elastic  properties.  The 
treatment  is  analogous  to  the  "  vulcanisation "  of 
rubber.  "Brown"  or  ••black"  substitutes  are  manu> 
factured  by  heating  the  oil  with  su^hur.  a  process 
corresponding  to  the  "hot  cure"  method  of  vulcanisa- 
tion. •■  White  "  substitutes  may  he  111, iJe  hv  merely 
mixing  the  oil,  cold,  with  20  tu  40  per  cent,  ot  .sulphur 
chloride;  or,  better,  by  first  dissolvin^^  ilie  oil  in  a 
suitable  solvent  such  as  carbon  tetrachloride.  This 
resembles  the  "cold  cure  "  process  used  in  vulcanising 
rubber.  Colza  oil  is  largely  used  for  these  purposes, 
but  various  Others  are  available— linseea,  maiae, 
arachis,  and  castor  oils,  for  example.  The  chemical 
reaction  involved  is  a  somewhat  complicated  one,  but 
probably  it  consists  m.iinly  in  the  formation  of  what 
chemists  term  an  "addition-product.  "  Ihe  proportion 
of  sulphur  taken  up  by  the  substitutes  varies  rather 
widely,  ranging  from  5  to  upwards  of  15  per  cent. 
.As  would  be  expected,  oils  which  have  previously  been 
oxidised  to  a  notable  extent  {e.g.  "  blown  "  oils)  re- 
quire less  sulphur  to  saturate  tbttb  tfaan  do  the  natural 
oils. 

"  Nitrated "  oits  are  also  used  as  the  basis  of  some 

rubber  surro^^ate-..  Thus  one  well-knou  n  product  is 
a  solution  of  a  nitro-cellulose  in  linseed  or  ca-tor  oil 
which  ha-  Ijeeri  nitr,ited  by  treatment  witii  a  mixture 
of  nitric  and  sulphuric  acids.  Other  such  articles  arc 
made  by  oxidising  the  nitrated  oil  with  lead  peroxide, 
or  by  simpjy  heating  it  in  air. 

T  hese  oMdised,  sulphured,  and  nitrated  oils,  in  one 
form  or  anothier»  are  largely  used  as  substitutes  for 
rubber.  Of  the  other  substitutes  proposed,  a  few 
examples  may  be  givett,  to  indicate  something  of  their 

j.^'^enet.il  nature. 

I-"ir-t  there  are  those  whlrli,  wliile  still  retaininij 
oil  as  one  ingredient,  include  also  other  important 
constituents.  Thus,  "Fcnton's  rubber"  is  a  mixture 
of  oils  with  tar,  pitch,  and  creosote;  which  mixture, 
when  digested  with  nitric  acid,  gives  a  toughened 
mass,  and  this  on  heating  ^elds  an  elastic  product 
simulating  rubber.  "Russian"  substitute,  said  to  be 
useful  for  coveriiif:;  teli  j,'raph  cables,  contains  as  in- 
gredients wood-tar,  hemp  and  linseed  oils,  ozokerite, 
spermaceti,  and  sulphur.  "  Oxolin "  is  made  by 
impregnating  iibrous  material  such  as  jute  or  hemp 
with  linseed  oil,  oxidising  the  oily  mass  with  %varm 
air,  and  working  the  product  up  between  rollers  into 
a  coherent  mass,  which  can  then  be  vulcanised  by 
heating  it  with  sulphur. 

In  another  category  of  substitutes  oil  plays  only  a 
subordinate  jjart,  or  is  altogether  dispensed  with.  Thus 
"Jones's  substitute"  is  stated  to  be  made  from  various 
gums  and  gum-like  products  as  the  chief  constituents. 
In  VV.  H.  Perkin's  patent  (23,031/07),  gelatine  or  glue 
is  dissolved  in  creosote  and  then  treated  with  some 
reagent— 4otassium  bichromate,  formaldehyde,  or 
tannic  add— which  will  render  the  gdatine  or  glue 
insoluble;  after  "setting,"  the  mass  obtained  is 
digested  with  acetone  to  make  it  firmer.  "Textiloid" 
has  fur  its  ingredients  various  resins,  nitrocellulose, 
•and  camphor.  .As  a  curin^iiv  in  this  clas"!  mav  be 
mentioned  "  ;^r,ipe  rubber,  "  j>roduced  fr<jm  the  skins 
of  grapes  by  means  of  pressure ;  it  is  not,  however,  a 
commercial  article.   Finally,  though  this  can  onfy  ho 
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a  substitute  for  rubber  in  very  hard  articks,  we  may 
m«iition  the  interesting  material,  "bakelite,"  recently 
introduced  by  Dr.  U.  H.  Baekeland.  It  is  a  condensa- 
thm-produet  of  ifonnaldehyde  and  phenol,  which  can 
be  moulded  as  dmired,  and  afterwards  hardened. 

In  what  sense  are  the  foregoing  articles  and  their 
likes  to  be  considered  as  "substitutes"  tor  rubber? 
Some  persons  are  disposed  to  deny  them  any  riglu  to 
the  title,  and  would  look  upon  them  as  mere  adul- 
terants whenever  used  partinlly  to  replacp  rubber  in 
what  would  otherwise  be  an  all-rubbi  r  uriicle.  Others 
sidmit,  though  sometimes  y:rudginyly,  that  tlicrc  is  a 
place  which  such  iubstitutes  can  usefully  till.  Much 
depends  on  what  the  article  is  sold  as,  and  on  what 
use  it  is  to  be  put  to.  Not  all  the  spedal  <)ualide«  of 
rubber  are  wanted  in  all  the  products  for  which  it  is 
employed.  A  door-mat  is  one  thing,  a  bicycle  tyre 
quite  another.  Where  a  high  degree  of  elasticity  is 
not  ri  ally  needed,  as.  for  initancc,  in  waterproof  gowls 
and  ilectrical  in<,iilating  work,  there  is  a  legitimate 
field  for  substitutes  which  may  serve  the  required  pur- 
pose. Even  here  they  may  not  be  equal  to  rubber,  but 
they  find  their  justification  in  their  lower  cost.  After 
all.  we  do  not  need  razors  to  cut  sticks  with. 

It  may  be  said  at  once  that  no  substitute  is  equal  to 
rubber  tn  every  respect.  Chemically»  the  letter  is  a 
very  inert  substance — ^much  more  so  than  the  substi- 
tutes. Hence,  even  If  the  latter  were  not  otherwise 
inferior,  they  would  be  less  durable  than  rubber  under 
cert.iin  c^'nditions.  They  are  nearly  all  acti-d  u])on 
more  or  less  readily  in  circumstances  where  rubber 
remains  unharmed.  Tlie  modified  oils,  in  fact,  are  still 
oils  in  the  sense  that  they  remain  glycerides,  decom- 

fosablc  by  alkalies,  as  also  by  steam  under  pressure, 
f  used  for  articles  exposed  to  these  agencies,  they 
fail  in  durability,  whatever  their  excellences  other* 
wise. 

The  fact  that  substitutes  of  this  class  are  readily 
saponiliable  by  alkali  makes  it  an  easy  matter  to  detect 
them  by  analysis-  when  ce<m[)ounded  with  true  ru!>ber. 
As  a  rule,  the  proportion  of  substitute  used  is  from  s 
to  per  cent.,  and  even  the  smaller  quanti^  is 
riecogniiiable. 

Of  the  composite  rubbers  (or  "artificial  rubbers," 
as  they  are  sometimes  called),  one  preparation,  which 
has  beim  made  in  quantity,  and  is  said  to  be  excellent 
for  many  puiposes,  has  for  its  basis  Guayule  rubber  in- 
corporated with  ofTtain  gums.  Another  such  article  is 
compounded  of  natural  rubber  and  some  other  sub- 
stance of  vegetable  origin,  probably  a  latex  or  a  gum, 
reputed  to  contain  the  s.iine  chemical  elements  as 
rubber  and  in  tnuch  the  same  proportion.  Such 
articles  are,  of  course,  only  partially  "substitutes"  tor 
rubber,  and  their  cost  rises  with  that  of  the  latter 
ingredient.  Moreover,  if  any  very  large  demand  for 
them  arose,  there  is  always  the  possibility  that  the 
supply  of  gums  and  laticcs  would  become  insuflicient, 
and  the  advantage  of  lower  coat  would  thus  tend  to 
disappear. 

Coming  now  to  true  synthetic  rubber;  a  question 
often  asked  is  whether  there  exists  any  probability  of 
such  an  article  betnt^  manufactured  and  displacinc: 
n.Ttural  rLibber,  either  wliolly  or  to  any  large  extent. 
Will  ruhbi-r  plantations  f^o  the  way  of  machler  fieUis 
and  indigo  cultivation  ?  Well,  the  future  is  on  the 
knees  of  the  gods.  In  the  face  of  the  precedents  just 
mentioned,  to  say  nothing  of  others,  he  would  be  a 
bold  man  wtiu  would  venture  to  say  that  even  the  best 
quality  of  rubber  may  not  some  day  be  made  on  a 
commercial  scale  from  cheaper  matenals  such  at  beet 
sugar  and  calcium  carbide.  But  the  day  is  not  yet. 
There  are  beginnings;  t!'.ere  arc  clear  indications  of 
the  direction  in  which       ;  :  oceed;  there  i«  distinct 
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progress  to  note.  But  there  is  still  some  distance  to 
go,  and  the  end  of  the  joumejr  may  not  be  even  in 
sight. 

Indifrrubber  dienucdly  is  essentially  a  polymerised 
terpene.   An  article  patented  some  time  aeo,  and 

named  "  turpentine  rubber,"  appears  to  foresnadow  a 

synthesis  of  true  rubber.  'l  urpentine  is  a  mixture  of 
ter[)eiies,  and  the  article  in  tjuestion  was  to  be  obtained 
by  [)assinK  turpentine  through  a  hot  tube,  and  treat- 
ing ii\e  rc:>ulliug  vapours  with  hydrochloric  acid.  The 
result  is  a  solid  condensation-product ;  and  the  idea  at 
the  base  of  the  process  appears  to  be  the  productiao  of 
polymerised  terpenea  having  «ome  of  die  claMlc  pro- 
perties of  rubb«r. 

A  more  promising,  because  a  more  edentifie  way, 
is  that  outuned  in  Heinemann's  patent  No.  *t,799  of 
1907.  Here  a  true  synthesis  is  attempted.  It  is  based 
upon  the  well-known  fact  that  rubber  is  proba!)ly  a 
polymer  of  the  semi-terpenc  isoprcne.  The  first  step 
is  the  pr. Hjuctiem  of  the  unsaturated  hydrocarbon 
divinyi,  CH, :  CH.CH  :  CH,.  This  is  obtained  by 
passing  mixed  acetylene  and  ethylene  gases  through  a 
hpftted  ttibc.  With  methyl  chk>ride,  divinvl  yields 
isyprene  [methyl  divinyl,  CH,:  C(CH,).CH  :  CH,]; 
and  tiie  isoprene  on  treatment  with  strong  hydro- 
diloric  acid  is  converted  by  a  union  of  molecates  Into 
a  substance  closely  resembling  caoutchouc,  if  not 
identical  with  it.  The  raw  materials,  so  to  speak,  are 
thus  .Hi  iyKiie,  ethylene,  and  methyl  chloride,  which 
are  tlicmst  Ues  obtained  by  any  of  the  ordinary 
methods,  c.i;.  from  calcium  carbide,  alcohol,  and  beet 
sugar  residues  respectively. 

The  question  is,  can  this  or  some  other  compara- 
tively simple  synthesis,  theoretically  quite  possible  as 
a  laboratorv  operation,  be  translated  into  a  practicable 
and  profitable  mode  of  manufacture  on  a  large  scale? 
One  of  the  first  doubts  to  arise  is  whether  the  spAe- 
sised  caoutchouc  will  have  the  physical  properties  of 
natural  rubbi  r ;  or  whether  those,  by  any  course  of 
treatment,  can  be  imparted  to  ir.  This  doubt  resolved, 
tl'.rre  cnme?  the  qtscstion  of  economical  production  in 
compt  tition  w  itii  the  natural  product.  Much  time  and 
thought  have  been  spent  on  the  problem  of  synthetic 
rubber,  and  it  is  safe  to  conclude  that  there  will  yet  \y 
many  a  headache  before  it  is  solved.  Judging  oy 
what  is  known  to  have  been  done  rather  than  by  the 
promises,  owners  of  rubber  plaatations  may  for  the 
present  sleep  peacefully  in  thdr  beds. 

C.  SnniOHM. 


REPORT  OF  THE  ROYAL  COMMISSION  ON 

CAS'ALS. 

''F*HE  Royal  Commission  on  Canals  and  Inland  Navi- 
gation,  the  final  report  of  which  has  recently 
been  issued,  was  appointed  in  March,  1906,  and  con- 
sisted of  nineteen  members,  Lord  SlHlttleworth  being 
chairman.  Their  instructions  were^tp  Inquire  into  the 
pre.sent  condition  and  financial  position  of  the  inland 
watcrway.s  of  the  United  Kingdom  ;  to  report  as  to  the 
causes  which  have  operattxl  to  prevent  the  carrying 
.jn!  of  iiujirovements  by  private  entiTprisc;  as  to 
imi.rovcitients  desirable  in  order  to  complete  a  through 
commimie.ition  bv  water  between  the  centres  of 
commercial  industry,  and  with  the  sea ;  the  prospect 
of  benefit  to  the  trade  of  the  country  compatible  witli 
a  reasonable  return  on  the  probable  cost;  the  ex- 
pediency of  canals  being  acquired  by  public  bodies; 
and  the  methods  by  which  funds  could  be  provided 
for  their  purchase  and  improvement. 

Seven  reports  .md  returns  have  already  been  issued, 
and  there  are  tour  more  to  follow,  including  that  on 
tiie  Irish  waterways. 
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The  Commission  held  ia6  sittings,  and  examined 
366  canal  experts,  traders,  and  ethers  interested  in 
the  subject.  They  personatty  inspected  the  most  im- 
portant  waterways  in  this  country,  and  some  of  those 

in  Franco,  nflj^'iiini,  G<rmany,  .md  Holland,  and 
obtained  .i  rupoi  t  (rum  an  assialanl  comiijissiuner  on 
the  inland  w  aierw  :iys  of  the  Continent. 

The  final  report  now  issued  co%'ers  234  folio  pages. 
It  commences  with  an  iiitfrc,->tiiif,'  liUii>ry  of  Uriiish 
waterways,  and  then,  seriatim,  deals  with  the  dillcrcnt 
questions  submitted  for  consideration,  and  oondudes 
with  the  recomfnendations  at  which  the  commdaloners 
have  arrived.  These  are  not  unanltiuMts.  die  ndnority 
zeactta  being  also  given* 

Briefly,  these  recommendations  are 

The  formation  of  n  Central  Waterway  Board,  and 
the  transfiT  to  lliis  board  u\  four  central  lines  of  canals 
o>nnectinf;f  Birminqhani,  as  the  most  central  trading 
town  of  the  Midland  district,  with  London,  Hull, 
Bri-iol,  and  Liverpool. 

If  this  waterway  board,  after  further  investigation, 
and  if  satisfied  that  with  regard  to  general  beMiit  to 
trade  and  fimmdal  conmderatjons  such  a  course  is 
desirable,  it  shouid  be  empowered  to  enlarge  and 
improv(>  the  existing  watem'.'>ys  so  as  to  afford 
through  communication  for  barges,  of  100  tons, 
l>etween  the  Midland  district  and  tlie  sta-ports. 

The  estimntc  ^ivin  in  ttio  report  for  cunstructiunal 
works  lor  those  four  waterways  is  17J  millions,  the 
money  requiri:d  lor  the  purpose  to  be  guaranteed  by 
the  ^tate.  The  cost  of  maintenancCt  interesti  and 
sinking  fund  is  put  at  one  million. 

As  already  stated,  the  report  is  not  unanimous. 
Five  of  the  members  sign  it  with  certain  reserva- 
tions, and  diree  members  have  given  separate 
rcfKjrts. 

The  reservations  of  the  live  members  express  their 
disagreement  practically  with  all  the  recommend- 
ations, thfiir  agreement  extending  only  to  the 
historical  part,  the  Scotdi  scheme,  and  certain  minor 
matters. 

The  majority  do  not  appear  to  have  much  faith  in 
the  scheme  they  recommend,  as  they  only  advise  that 
it  shall  be  carried  out  if  the  proposed  waterway  board 
is  sadafied,  after  further  inquiry,  that  this  would 
be  desirable.  They  admit  that  it  woidd  not  be 
remunerative,  and  that  the  loss  would  have  to  be  met 
by  the  State;  that  it  would  be  of  no  benefit  to  the 
tr:;d»  rs  in  otfier  parts  of  En^'Iand,  and  that  thf  outlay 
could  only  be  justified  by  the  advantage  it  niif^ht  be 
to  the  coniniMce  of  the  country  generally.  It  is  also 
admitted  that  even  with  an  improved  system  of 
intern.'il  waterways  a  large  part  of  the  traffic  in  goods 
and  minerals  must  still  be  carried  by  the  railways, 
that  the  system  of  trade  in  this  country  is  now  so 
canied  on  that  the  traders  no  longer  kiera  stores  of 
merehandise,  but  rely  on  quicic  aira  eertun  delivery 
of  minerals  and  heavy  goods  in  small  consignments, 
conditions  which  the  canals  cannot  comply  with,  and 
that,  owing  to  this,  the  intrtxluction  of  lari^'e  trucks, 
which  are  used  for  the  long  distances  traversed  in  the 
I  nlted  States,  has  not  been  a  success  here,  and  this 
r.hii-ction  would  apply  with  even  greater  force  to 
barges  carrying  loads  of  100  tons.  It  is  also  admitted 
that  if  improved  waterways  were  really  wanted  there 
would  not  have  been  any  dUBculty  in  dus  bdng  cairied 
out  \ff  private  enterprise. 

As  to  the  estimate  for  carrying  out  ttw  scheme,  this 
docs  not  include  the  purchase  of  the  cxi^iting  water- 
ways, nor  the  cost  of  several  items  such  as  w  harves, 
warehouses,  terminal  m  conimcKiatinn,  Parliarncntary 
and  legal  and  engineering  expenses.  In  one  of 
die  minority  reports,  the  cost  of  constrtwtion  and 
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other  matters  included  in  tlie  majority  report  is  put 
at  about  one-third  more  than  that  given. 
Tlie  eridence  given  also  deariy  shows  tliat  diere  is 

not  any  analogy  between  the  conditions  attaching  to 

the  waterways  of  this  country  and  those  on  the 
Continent,  wiiich  have  Ix-i  n  devclopod  and  improved 
by  State  aid,  due  to  the  diifercnt  j,'eot:;raphical  condi- 
tions and  the  much  longer  distances  over  which 
inland  transport  extends. 

Of  the  minority  reports,  that  of  Mr.  ingUs,  the 
present  president  of  the  Institution  of  Civit  Engineers, 
and  formerly  chief  engineer,  and  now  general  manager, 
of  the  Great  Western  Railway  Company,  is  a  veiy 
able  defence  of  the  railway  companies  and  their  deal- 
ings with  canals.  He  points  out  the  injustice  of  any 
State-aided  effort  to  revive  an  obsolete  and  imsuitable 
mode  of  transit,  to  the  detriment  of  llie  railways, 
which  lia\e  been  constructed  entirely  by  private  enter- 
prise, and  the  t-h an  liolders  of  which  receive  less  than 
three  per  cent,  on  the  capital  expended. 

Mr.  Remnant,  who  is  a  barrister,  states  his  disa- 
greement to  the  recommendations  of  the  majority  of 
the  commitsioaers  on  die  ground  that  these  are  in- 
conclusive and  (eft  for  future  consideration  by  the  pro- 
posed writerwav  board,  and  that  the  evidence  does  not 
!  warrant  the  conclusions  arrived  at  on  economic 
grounds. 

Mr.  Davison,  who  is  a  civil  <  n^in<  er,  criticises  the 
findings  as  to  the  transport  and  financial  features,  and 
his  report  contains  in  a  brief  form  the  substance  of 
all  the  arguments  that  can  be  brought  against  the 
poli^  of  State  acquisition  of  the  waterways.  He  is  of 
opinion  that  it  is  extremely  improbable  that  the  traffic 
eatfanaied  for  the  proposed  in^roved  canals  would  be 
fortliooming,  and  tfiat  the  estimate  of  tlie  cost  for 
these  does  not  include  important  cliarL't  s,  and  that  no 
attempt  is  made  to  arrive  at  the  uUttnate  cost. 


DR.  £.  PERCEVAL  WRIGHT, 

WITH  the  death  of  Edward  Perceval  Wright  one  of 
the  links  connecting  the  old  school  of  natu- 
ralists with  the  modern  students  of  biology  is  severed. 
Wright  was  bom  in  Dublin  in  1814,  where  his  father 
was  a  barrister.  He  eariy  evinced  a  keen  interest  in 
natural  history,  and  his  enthusiasm  in  forwarding  its 
study  led  him  to  commence  to  publish,  in  1854,  the 
year  after  his  malriculation  in  Dublin  Universit}',  a 
quarterly  journal  devole<i  to  natural  science.  It  was 
called  the  Natural  llistory  Kcvic-.r,  and  its  publication 
was  continued  until  186b.     In  this  journal,  in  the 

?uar/<:rfy  Journal  of  Microscopical  Science,  in  the 
ransactions  of  the  Linnean  Society,  the  Journal 
of  Botany,  and  in  the  British  Assodatioa  Reports, 
he  published  during  the  next  twelve  years  a  series 
of  papers  on  the  fauna  of  the  soudi  and  west 
coasts  of  Ireland.  His  undergraduate  studies  in 
botany  were  pursued  under  the  guidance  of  Prof. 
<i.  J.  Allman,  and  as  a  student  he  came  into 
contact  with  \V.  11.  Harvey,  w,  ho  was  then  keeper 
of  the  Hfibarimn  in  Tiinilv  CollciTe,  and  of  whom 
Wright  always  spoke  with  the  warmest  appre- 
ciation. In  1858  Wright  was  appointed  lecturer  in 
zoology  and  director  of  the  Natural  History  Museum 
of  Trinity  College.  About  the  same  time  he  was 
appointed  lecturer  in  botany  in  the  medical  school  at> 
tadied  to  Dr.  Steevens's  Hospital.  It  is  stirprising  to 
find  that  while  he  w-ns  thus  engaged  actively  in 
research  and  teachinp.  he  also  found  time  to  prosecute 
medical  studies  with  such  success  that  by  1865  be  had 
begun  to  establish  a  position  for  himself  among  Dublin 
oculists.  But  he  did  not  remain  in  practice  long,  and. 
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fmilin^  it  iinimssihlf  to  purMif  hi>  tncdicnl  work  to- 
gether with  hi^  duties  ;i>  /m  ii»n  /rm'iKv  in  the  chair  of 
botany  durinjj  the  illness  of  Harvev.  w  ho  was  then  the 
University  professor,  Wriffht  definitely  pave  up  his 
ophthahnulugical  work  in  i860.  During  ihc  same 
f>eriod  his  attention  was  ^iwied  to  the  finds  of  fossils 
in  the  Kilkenny  Owl-measures,  and  in  1866  he  pub- 
lished,  in  collaboration  with  T.  fl.  Huxley,  an  account 
of  the  fossil  vrrtebrata  from  the  [arrow  colliery. 

In  1867  \\'ri},^ht  went  tt>  the  .Se\chelles  Islands  to 
Study  the  fauna  and  flora  of  that  jj^rnup.  I'lifortunntelv 
all  his  collet  tin);  apparatus  and  prt  serving;  materials 
were  lost  on  the  way  out  by  shipwreck.  Notw  iihstand- 
this  misfortune  he  succeeded  in  bringing  back  an 
important  collecrioin  of  animals  and  plants,  and  in  the 
following  years  was  able  to  publish  a  series  of  papers 
describing'  the  new  and  intei«stin|^  forms  collected. 
These  papers,  together  with  others  on  CDllections  made 
in  Portugal  and  Sicily  in  iSdK,  n[)p«ared  in  the  Anuals, 
and  M 1!  L;aziui' of  Sattiral  Histo  ry,  '.r.  the  Transactions 
of  the  Ruval  Irish  .\cademv,  anil  in  tiii-  British  .\ssocia- 
tion  Reporis.  iS(iS--().  .Shortly  .tfter  his  return  from 
his  travels  Wright  was  appointed  to  the  chair  of  botany 
in  Trinity  Co&ge,  and  he  held  this  position  until  he 
resifined  'it  in  1904.  In  1874  he  was  elected  secretary 
of  me  Royal  Iilsh  Academy.  While  University  pro- 
fessor of  'botany,  Wright  was  chiefly  interestea  in 
herbarium  work,  and  he  devoted  much  labour  and 
enthuvi.ism  to  arranging  and  indexin^^'^  the  valuable 
collection  of  plants  belnti^^ing  to  the  ixjllege.  Hence  it 
was  no  <irciinar\  blow  ti>  hinj  wh«-n,  in  i.SS.>.  ihrough 
an  ill-considered  order  of  the  college  authorities,  he 
found  the  whole  collection  thrown  into  COnfttSion,  and 
most  of  his  own  labours  in  the  herbarium,  and  those 
of  his  predecessors,  dissipated.  His  despondency  was 
short-lived,  and  he  soon  buckled  to  the  weary  work 
of  arranging  once  nwre,  and  during  the  next  ten 

\enrs  acct>mplished,  practically  without  assistance,  the 
i.isk  of  ])utting  the  collection  into  a  condition  fit  for 
reference.  While  at  this  work  he  was  .alstt  engaged, 
in  collaboration  with  Th.  .Studer,  on  the  rejxirt  on  the 
Alcyonaria  of  the  Challenger  expedition. 

Speaking  from  the  experience  of  one  who  knew 
only  the  latter  end  of  Wright's  life,  his  wide  human 
sympathies  won  the  affection  of  those  who  came  into 
close  contact  with  him.  He  was  most  desirous  to  for- 
ward younger  men's  work  in  science,  and  generously 
helped  them  by  all  the  means  in  his  power.  It  was  a 
pleasure  to  him  to  put  his  varied  and  often  recondite 
knowledge  of  the  literature  of  nafviral  science  at  their 
disposal.  He  showed  the  liveliest  ,'ip|)reciation  of  the 
results  obtained  by  the  more  modern  generation  of 
biok^sts.  As  a  teacher  he  was  more  than  ordinarily 
suooessfui  in  stimulating  the  enthusiasm  of  his 
classes  and  in  imjilanting  in  them  the  desire  to 
carry  out  investigation.  He  had  considerable  powers 
as  a  conversationalist,  and  his  travelling  companions 
n  ni.iined  his  life-long  friends.  At  the  sani<  time  he 
w  .IS  sensitive  to  a  fault,  so  that  he  was  often  misunder- 
-tiKxl  by  those  who  were  not  intimately  acquainted 
with  him. 

Besides  his  scientific  work,  he  was  deeply  interested 
in  antiquarian  research,  and,  as  president  of  the  Royal 
Society  of  Antiquaries*  Iruandf,  exerted  himself  by 
every  means  in  his  power  to  forward  the  investigatloh 
of  the  antiquities  of  Ireland.  His  whole  career  was 
marked  with  affection  for  his  University,  and  some 
years  before  his  death  he  presented  Trinity  College 
with  a  valuable  collection  of  botanical  books  .ind 
journals.  .Since  1004  his  health  had  been  gradu.illy 
f.'iiling,  and  his  |)revious  energetic  tetnperament  seemed 
to  desert  him.  The  announcement  of  his  death,  which 
took  place  on  March  4,  was  a  giief  but  not  a  siuprisc 
to  his  friends. 
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NOTES. 

Thk  fcnirth  annual  meetinfi  of  the  British  Science  GulM 

will  be  held  at  the  .Mansion  Hou&e,  ul  4  p.tii.,  on  Fr;da\ . 
March  iS,  under  the  presidency  of  the  Lord  .Nl.iyor.  An 
address  will  be  delivered  by  the  Right  Hon.  R.  B.  Haldane. 
F.R.S.,  and  it  is  r.xpected  that  Lord  Strathcoaa,  the  Right 
Hon.  Sir  (hwrc  Reid,  Dr.  Warren  (the  \lee-Chan<^llor 
of  Oxford  I  niversityi.  Sir  Ernest  Sh^ickleton.  Sir  .Alfred 
Keogh,  and  Colonel  Sir  John  Voung  will  address  the 
meeting. 

\Vb  announce  with  grf  't  i  f^t  i  th^  ilcath  on  March  4, 
in  his  fifty-fourth  year,  of  iVof.  K.  J.  Angstrtim,  professor 
of  physics  in  the  Royal  Univerwty  of  Upsala. 

I'liE  death  is  announced,  on  March  14,  of  Or.  H. 
I^ndolt,  professor  of  chemistry  at  the  University  of  BerBo 
from  1891  until  1905,  at  seventy-eight  years  of  age. 

Tmt  annual  general  meeting  of  the  Chemical  Society  will 

b«*  held  on  Fritbn-,  M.'irrh  18,  when  Prof.  liarold  B. 
Dixon,  F.R.S.,  will  deliver  the  presidential  address,  entitled 
"  The  Union  of  Hydrogen  and  Oxygen  hi  Flame." 

W'r.  notii"  with  rrjjret  the  announcement  of  th'f  death, 
on  .March  14,  of  Dr.  J.  C.  Brown,  professor  of  chemistry 
in  the  Unlvanlty  of  Liverpool,  at  dxty-seven  years  of  age. 

We  regret  to  see  the  announcement  of  the  death  of  Prof. 
E.  Philippi,  professor  of  geolog>-  and  paUeontolt^  in  the 
Universit)-  of  Jena,  and  geologist  to  tiie  German  Antarctic 
Expedition  of  1901^. 

Mbssrs.  !sasi>ers  avij  Co..  71  Shaftesburj-  .Avenue,  are 
making  arrangement's  to  bold  a  series  of  one-man  exlulri- 
tions  from  leaders  of  n.Ttur.il-history  work  in  photography. 
The  first  will  open  early  in  May,  and  will  be  the  work 
of  Mr.  Richard  Kearton.  Admission  will  be  on  presenta- 
tion of  vishiflg  card. 

A  Reutbr  message  from  Berlin  announces  that  a  regular 
airship  passenger  service  will  be  started  on  May  t$  from 

Munich  to  Starnberg  .nnd  Ober-.Amniergau.  .\  dirigible 
of  the  Parseval  type  will  bo  used,  with  a  gas  cap.iiity  of 
6700  cubic  metres.  It  will  carry  twelve  passengTs  lu^sides 
tlie  crew.  It  will  have  two  motors,  each  of  100  horse- 
power, and  will  make  trips  altemately  to  Starnberg  and 
Ober-.Ammcrgau. 

The  King  of  the  Belgians  has  announced  hi§  inteodon 
to  tnake  a  grant  of  40,000!.  for  Investigations  into  the 

nature  .inH  pr-'vention  of  sleeping  sickness.  Stations  for 
the  study  of  the  disease  will  be  established,  the  number  of 
doctors  will  be  doubled,  and  missionaries  will  be  u-ained 
in  preventive  measures  at  Leopoldville.  King  Albert  will 
also  give  90,0001.  for  the  provision  of  hospitals  for  natfves 
of  the  Congo. 

Trat  conunittee  organised  a  few  weeks  ago  to  arrai^ 
for  a  thorough  scientific  Investigation  nf  pellagr.-i  appeals 

for  funds  to  enable  it  to  commission  Dr.  SamKon  t  1  under- 
take the  inquiry.  The  minimum  sum  reiiuired  is  600/., 
but  so  far  only  3301.  has  been  subscribed,  including  150/. 
promised  by  the  Cokmial  Office  on  condition  that  a  further 
amount  of  4S0I.  is  found.  Subscriptions  should  be  sent  to 
Mr.  James  Cantlie,  honorary  secretary  and  treasurer. 
Pellagra  Investigation  Committee,  140  Harley  Street,  \V. 

Wb  have  been  asked  to  state  that  the  annual  general 

meeting  of  the  Society  of  Dyers  and  Colouri=;ts  will  f>e 
held  this  year  in  the  Municipal  School  of  Technology, 
Manchester,  on  Friday,  .Manh  18,  at  4  p.m.,  when  the 
retiring  president.  Prof.  R.  Meldola,  F.R.S.,  will  deliver 
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an  addrrss  on  *'  i  sm  iuri.il  (  li'  tnisirv  Ancient  and 
Mod«rn."  The  presidenrv  i  f  th<  scK  i.  ty  is  to  be  taken 
o»«-r  by  Sir  Fred'  rick  C,n\  l  ■>  ,  Hart.,  M.P. 

Tuc  President  of  the  Board  of  Trade  has  appointed  a 
new  Adriaoiy  Committee   on   Commerdal  Intelligence. 

The  chairman  of  the  committff*  will  be  the  President  of 
the  Board  of  Trade,  or,  in  his  absence,  the  senior  Board 
of  Trade  representative  present.  The  committee  is  to  hold 
office  for  three  yean.  The  committee  is  appointed  to 
advise  tlw  Bonrtt  of  Trade  (a)  cm  work  of  the  Com- 
mercial Intelliffence  Branch  and  on  such  matters  relatin}< 
to  foreign  tariffs  and  other  cooimerciat  question*  a?!  ih>' 
Board  mav  nt-r  to  them,  and  (/>}  to  i unini'iri.il 
missions  abroad  or  other  means  of  obtaining  and  dilTusing 
information  for  the  benefit  of  Britidi  trade. 

Av  international  expedition  started  on  March  13  for  the 
Peak  of  Tenerifle  to  investi^te  the  effect  of  high  altitudes 
and  aunthlne  on  medkat  and  btologleal  processes.  From 

a  note  in  th-  Tinifs  of  MariJi  it  :ippf>ars  that  the  party 
included  Prof,  raniiwiiz.  of  Chai iotsenburg.  the  president 
of  the  International  Commission  for  the  Study  of  Bio- 
logical  and  Mescal  Effects  of  High  Altitudes  and  Sun- 
shine: Dr.  Barcrafr  and  Dr.  Dougbs  (C«mbrid|!e  Uni- 
versity), representing  England ;  Prof.  Zuntr  nnd  Dr. 
Neuberg,  rr^presenting  Germany ;  Dr.  Ma«-at  and  Dr. 
Plasse,  representing  France;  and  Prof.  During  and  Dr.  H. 
von  Schrotter,  representing  Austria.  Prof.  Zuntz  has 
already  done  woric  In  this  direction  on  Monte  Rosa,  and 
his  obseri'ations  will  be  plaboratcd  by  the  cxpi-dition.  Pre- 
liminary meteorological  work  has  been  done  by  Prof. 
H'Tfi.'^elt.    Dr.   J.  Mascat.  of  P.iri*,  juiiifd  th.^  ex- 

pedition for  the  purpose  of  studying  Hnlley's  comet  under 
tlw  favourable  conditions  afforded  by  the  Peak  of  Teneriffe. 
Prof.  Miiller  and  Dr.  Kron,  of  the  Potsdam  Observatory, 
arc  expected  to  join  the  expedition  within  a  week  or  two. 

Tbb  annual  general  meeting  of  the  Ray  Society  was 

held  on  March  10.  The  report  of  the  council  stated  that 
the  society's  pubUcatfon  for  1900.  a  supplementary  part  of 
the  "  British  Nudibrar*  hiat'-  Mollusc.i,"  h  is  ln  -  ii  delayed 
owing  to  Sir  Chnrb  ^  r.liot"*  absence  from  England.  For 
the  present  Vf.ir  the  i^sue  will  be  vol.  ii.,  part  ii.,  of  the 
**  British  Marine  Annelids,"  by  Prof.  W.  C.  Mcintosh, 
completing  the  Polychxta.  Two  volumes  are  In  prepara- 
tion for  191 1,  being  vol.  iv.  of  the  "  British  Di-<midin.*'>rr, " 
by  .Mr.  W.  West  and  Prof.  G.  S.  West,  and  vol.  iii.  of 
the  **  British  Tunicafa,"  containing  the  composite  species 
and  completing  the  work.  This  will  .complete  Messrs. 
Alder  and  Hancock'b  worln  published  by  the  society.  Of 
oth-  r  work*  in  pn-prirflfion,  the  first  instalment  of  Dr. 
M,il<  nlni  rtiirr's  "  T-.irwijjs  of  the  World"  will  probably 
'r>e  fhf  for  nil.'.    An  offer  by  the  Rev.  Ililderic  Friend 

to  contribute  a  work  on  the  British  earthworms  has  been 
accepted.  Lord  Avebury,  P.R.S.,  was  reflected  president 
of  the  sociery ;  Dr.  ^.  F.  Harmer,  F.R.S.,  was  elected  a 
vice-president ;  Mr.  F.  DuCane  Godman,  F.R.S.,  was  re- 
elected treasurer;  and  Mr.  Jolui  Hopldnflon  was  elected 
secretary. 

T(iB  death  of  Dr.  A.  E.  Dolbear.  for  many  years  pro- 
f''ssor  of  physics  at  Tufts  College,  Massa* hiisitts,  r'  tnovs 
one  of  the  most  remarkable  of  American  thinkers  and 
invenlors.  Hia  inability  to  eapbit  his  discoveries  Is  alleged 
by  his  friends  to  be  (ha  only  reason  why  his  name  is  not 
more  widely  known.  In  addition  to  pioneer  work  on  the 
telephctiii-,  wirfli  s'i  telegraphy,  vl-ctric  waves,  am]  Riirifgen 
rays,  among  inventions  to  !>•  pLicd  to  his  credit  arc  a 
Wtiting  telegraph,  a  spring  balance  ammeter,  an  electric 
gyroscope  to  Ulii-irato  xhf  rnt.ition  of  the  earth,  and  a  new 

NO.  2107,  VOL.  83J 


system  of  incandescent  l<t>luing.  1  he  most  notabU-  ol  his 
books  was  "  Matter,  Ether,  and  Motion."  Prof.  Dolbear 
was  bom  at  Norwich,  Connecticut,  in  1837.  After  serving 
as  a  bound  boy  *'  on  a  New  Hampshire  farm,  he  worked 
-ii.  <  .  ssis .-Iv  in  .1  ,hip-li\iiMinf^  v.irJ  nml  .1  printing  office-, 
stud_\jiiii  ti''^"**{>.  mirieralogv,  ;in<J  L!>lro:io!ny  in  his  scanty 
leisure.  Later  he  "  taught  school "  in  Missouri,  and 
worked  in  the  U.S.  armoury  at  Springfield.  At  the  age 
of  twenty-nine  he  entered  the  University  of  Michigan  as 
a  student  of  rhemistry,  and  in  six  weeks  became  assistant 
instructor  in  that  subjctt.  The  next  year  he  was  appointed 
an  assistant  professor  in  Kentucky  University,  and  then 
professor  of  physics  and  chemistry  at  Bethany  College, 
West  Vlr^nla.  While  holding  the  latter  post  tie  was  three 
times  elected  Mayor  of  Bethany.  His  main  rarwr  Ivgan 
in  1874,  when  thu  discovery  of  his  scientific  ability  led  to 
his  being  calkd  to  Tufts  CoMcfe. 

A  si'MMARV  of  gales  recorded  at  anemograph  stations  in 
jgof)  has  just  Ix-'-n  i-*>ued  by  the  Meteorological  Office. 
Gales  occurT'-it  in  snn..-  part  of  the  British  Islands  in 
every  month  of  the  year  with  the  exception  of  June,  but 
naturally  gales  occurred  with  far  less  frequency  in  the 
summer  than  during  the  winter.  The  most  stormy  months 
were  January,  October,  and  December.  Strong  gales,  with 
a  mean  wi:nl  '.docity  of  47  or  niorc  mil-  ^  an  hour,  force  g 
of  Beaufort  notation,  did  not  occur  In  M.iy,  June,  or  July. 
The  absolute  maximum  velocity  of  wind  in  n  gust  was 
at  the  rata  of  90  miles  an  hour,  at  Scilly  on  October  *3, 
but  the  ma.<cimum  velocity  for  an  hour  for  this  gale  was 
»inly  70  miles.  The  next  highest  velocity  in  a  gus»  \\a-. 
7$  miles,  at  Scilly  on  January  t6,  and  this  was  followed, 
in  order,  by  a  gust  of  76  miles  an  hour,  at  Southport  on 
December  3.  Gusts  of  75  mites  an  hour  occurred  at 
Pendennis  on  November  t8  and  December  s,  and  at  Scilly 

on  DrT'inli'-r  :;-v  N'o  an^mof^raph  ^^tntion  harl  a  higher 
wind  vi  Itn  ilv  ll.an  70  uult*  loi  an  hour  duriiij^  she  year. 
The  summary  gives  the  percentage  of  frequency  of  each 
unit  of  Beaufort  notation  at  several  stations  grouped 
separately  for  the  western  and  southern  coasts  eombined, 
and  for  •  astern  coasts  ar<1  int.Tnd  stations  combined. 
It  is  comparatively  exceptional  at  any  station  for  winds 
of  8  and  upwards  of  Beaufort  notation  to  amount  to  i  per 
cent,  of  alt  winds,  and  winds  of  gale  force  are  less  frequent 
in  the  eastern  than  in  the  western  district. 

Dr.  Pf.sck.  th.-  president  of  the  Berlin  (ioographical 
Society,  has  rightly  protested  against  the  idea  that  there 
can  be  any  objection  to  the  expedition  of  any  nation  help* 
ing  in  .Antarctic  research  on  whatever  route  it  may  prefer 
to  adopt.  The  unknown  .-Vntarctic  area  is  so  vast  that 
any  overlap  and  wait.:  of  •  iTort  would  be  d'  plor.iM.-.  .md 
the  four  Antarctic  expeditions  now  being  organised  will 
probably  be  working  in  MiRdently  distant  fields  to  render 
any  formal  agreement  unnecessary.  The  German  expcdi« 
lion  under  Lieut.  IHlchner  proposes  to  Start  from  the 
Weddell  .Sea,  wlii.h  wiil  also  be  us.-d  .is  the  base  of  the 
American  and  Scottish  expeditions.  This  part  of 
.Antarctica  is  still  absolutely  untrodden ;  the  Scottish  ex- 
pedition under  Or.  Bruce,  which  discovered  Coata  Land, 
was  not  aUe  to  land  on  it.  and  did  not  even  see  a  con- 
M-nient  harbour.  n.ivigation  in  th^  Wodd- It  S.:-a 

probably  very  difficult  and  uiKf'rtain,  and  Coats  Lasid  ui.»y 
be  inaccessible  in  some  sea-son'-.  The  three-fold  effort,  by 
increasing  the  chances  of  success,  is  therefore  to  be 
welcomed,  as  at  present  this  part  of  Antarctica  is  the 
most  promi^i:if;  uf  important  geographical  results.  If  ti*e 
three  expediLluns  all  establish  their  landing  on  this  un- 
known coast,  they  will  each  find  a^apla  room  for  in- 
dependent work. 
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iMnMsr  in  the  North  Polar  quwtioit  hu  again  been 

rOU$cd  I'v  ill.-  r.  fu^nl  of  thr  \:iv.i!  Coniini'Lti-<:  (if  tht  Unil-H-1 
"States  House  of  Ktj>re*enutives  to  recommend  any  honour 
to  Commaitder  Peary  until  he  submitted  proofs  of  his 
attaiament  of  the  Po!:-.  A«  an  expert  oommittee  appointed 
iij  the  National  Ge<<|^rap!uc  Society  of  Wasliington,  and 
consisting  ^.f  three  such  competent  authorities  as  Dr.  H. 
Gaui)t.-ti,  Admiral  Chester,  and  Mr.  O.  H.  Tittman, 
unanimously  agreed  that  Peary  reached  the  FolC,  it  may 
be  felt  that  the  Naval  Committee  might  have  accepted 
tfiia  vefdict.  The  official  committee  of  the  House  of 
Representatives  is.  however,  hartil)-  to  Ix-  blanitd  for  its 
caution  in  declining  to  recomnR-nU  u.  Parliamentary  honour 
until  the  official  data  have  been  publishedi  OT  at  least 
«ubmined  to  it.  The  scepticism  felt  by  some  autiioritie* 
at  to  Pearyit  cUim  it  bawd  partly  on  his  great  aeoelmi- 
tion  afti-r  1 '.ivImj^  Iks  1  ist  white  colleagues — his  pace  in- 
creasing from  9  0  miiits  io  aO^  miles  a  day  on  the  journey 
north,  and  to  44  miles  on  the  southw.inl  Journey  until 
lie  rained  Captain  Bartlett— and  partly  on  the  itatement 
that  he  IooIk  noon  obaervalions  at  die  Pole;  at  that  date 
th*"  appar  tit  patli  of  the  sun,  as  seen  from  the  North 
Pole,  would  liave  been  so  nearly  horizontal  that  noon 
obsen-ations  would  have  been  practically  impossible.  Tlir 
National  Geographic  Society  of  Waahingtoa  hae  been 
most  Intimately  connected  with  Peary,  and  might  be  pre- 
judiced in  his  favour;  but  no  such  suspicion  could  be  felt 
in  regard  to  the  committee  it  appointed.  The  report  ol 
that  committee  was,  however;  a  brief  st.^toin<  nt  of  Its 
conviction,  and  the  materiab  on  which  its  judgment  was 
lioeed  are  not  yet  available  for  publle  information.  Tf 
\*c\rv  at  his  most  north'-rn  point  on  April  6  was  able  to 
determine  noon  from  the  sun,  he  was  probably  some  little 
distance  south  of  the  Pok,  To  determine  the  actual 
mathematical  point  of  the  Pole  would  be  impossible  during 
the  hasty  jntmey  of  a  lightly  equipped  sledge  party ;  but 
any  slight  error  in  thr  obsprvations  would  :iot  affect  the 
conclusion  tidopted  bv  most  British  geographers  that  Peary 
reacheii  sutTi.  i  ntiv  i:  ar  the  Pole  to  justify  his  claim.  It 
is  to  be  hopvd,  however,  that  his  full  data  will  be  soon 
published. 

In  tfan  for  February  Mr.  H.  A.  Rose  describes  various 

modes  of  establishing  fictitious  kinship  now  current  in  ih- 
Panjab.  Such  are  the  ties  between  people  who  havr  joinrd 
in  the  same  pilgrimage ;  the  ^dfiul  or  initiation  rite  of 
the  Sikhs;  the  exchange  of  wristku  by  youths,  of  turbans 
by  men.  and  sheets  \ij  woman;  adofMlon  by  a  patron  to 
stcur.j  protection.  These  are  important  as  illusiratir.i;  thn 
practices  of  adoption  and  succession,  and  they  also  throw 
light  on  the  methods  by  which  tribes  grew  under  a  process 
of  accretion  before  the  present  rigid  rule*  of  exogamy  and 
endofonty  came  to  bo  ettobOshcd. 

Tm  Botet  oolleetlon  of  fossil  mammals  from  the  Pampa 

of  .\rgcntina,  belonging  to  tin  thy  of  Valencia,  Spain, 
is  one  of  the  most  important  collections  of  its  kind,  but 
has  DOC  hitherto  been  ediausthrely  studied  or  described. 
It  comprisaa,  not  only  fine  specbnens  of  the  ordinary 
ground-^loifbs  and  glyptodonts,  Smilodon,  and  hoofed 
mammals,  but  also  several  new  species  and  a  remarkably 
well-preserved  human  skeleton.  In  view  of  its  scientific 
interest.  Prof.  E.  BoscA,  of  the  University  uf  Valencia, 
has  arranged  to  prepare  an  Illustrated  descriptive  catalogue 
of  the  collection,  and,  as  a  preliminary  to  this  work,  he 
is  at  present  in  London  studying  the  original  specimens 
'described  by  Owen.  After  visiting  the  European  museums 
Prof.  Boscd  will  proceed  to  Argentina  to  examine  the  rich 
collections  in  Buenos  K\xe<,  nnd  1 41  Plata. 
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AceoaoiMO  to  the  aeeond  annual  report,  the  demonstra* 

tions  and  lijcturoi  on  natural  history  and  ■c-oonomiL  sub- 
jects instituted  by  tiie  Norwich  Mua'  uin  Assuuialiwri  con- 
tinue to  meet  with  popular  appreciation  and  support.  The 
subjects  of  the  1909-9  course  included  the  food  of  birds, 
flies  oa  tfaaaao^tasaBdnators,  fungoid  diaeasaa  of  plants, 
Norfolk  soils,  and  Inaect  fniU-peota. 

Is  the  February  inmib-r  uf  .Vo/uren  an  anonynious 
correspondent  describes  two  albino  Norwegian  lemmings, 
of  which  one  is  figured.  Such  alhtnoa  are  stated  to  be 
extremely  rare.  In  th«  same  lanio  another  writer  coo* 
tributes  a  notice  of  the  capture  by  a  trawler  of  the  rare 
tish  A/iii  TurKs  I  ot'l'orhynchiiJ,  a  species  first  described  in 
1842,  and  of  which  very  lew  examples  have  since  been 
taken. 

At  the  close  of  an  article  in  the  February  number  of 
the  4mmoMs  Katma!&ii  on  the  ^luectioo  whether  regenera- 
tion in  animals  exhtbitt  a  repetition  of  die  ontogenetic  and 

phylogenetic  pr(K(?s'i'  s,  Mr.  Sergius  MorRulis  obsr^rves  th.it 
"  while  the  evidence  i»iiow»  that,  as  a  rule,  organs  originate 
from  similar  germ-layers,  both  in  ontogeny  and  in  regenera- 
tion, there  are  also  some  striking  exceptions  to  the  rule. 
The  hypothesis  that  the  method  of  reg^neraden  is  causally 
influenced  by  the  course  of  ontogeny  is,  therefore,  quite 
unnecessary  as  a  corullaiy.  V\ith  the  elimination  of  thi< 
hypothesis  the  conception  of  the  atavistic  nature  of  re- 
generated peculiarities,  the  conception  of  a  repetition 
in  regeneration  of  phylegMietle  prooesaes,  loses  ita  chief 
logical  support.  This  last  th.-ory,  how.ner.  is  alvo 
objectionable,   (1)   because  of    its   inherent  inconsistency, 

u)  b'  caiise  it  depends  upon  more  or  lea*  problematic 

assumptions. " 

Ik  a  paper  entitled  "  Ungarnered  (kain,"  published  in 
the  January  munber  of  the  Fietoriaa  Naturaiut,  Dr.  T.  S. 
Hall  directs  attention  to  the  need  of  further  research  into 
the  natural  history  of  Victoria.  Sponges  and  protozoans, 
he  points  out,  atr  stil!  vrry  imperfectly  known,  .ii.d  much 
tile  same  is  the  case  with  regard  to  crustaceans,  .\mong 
fishes,  it  requires  to  be  ascertained  whether  Galoxioi. 
spawns  in  fresh  water,  while  tio  one  appears  to  be  able 
to  produce  definite  evidence  that  the  Australian  eel  breeds 
.it  ^rn.it  tl'  plhs  in  the  sea,  or  if,  indeed,  it  journeys  to  tli-j 
ocean  at  ail.  Further  information  is  likewise  required 
with  rrgard  to  the  breeding^alnts  of  the  native  frogs, 
especially  whether  or  no  they  require  wofter  during  t)M 
metamorphosis. 

To  the  February  number  of  the  Zoolegtif  Colonel  C.  E. 

Sh«'plir-riJ  ctjiniiuin'i  all  s  an  ai  count  of  the  car-b«')nrs  of 
fishes,  and  more  especially  the  one  known  as  the  asteriscus. 
Three  pairs  of  these  bones  are  developed,  of  which  the 
sagitta  is  normally  the  largest,  the  asteriscus  being  the 
otolith  found  in  the  lagena  of  the  sacculus,  while  the 
third  bone  is  the  lapillus.  The  form  of  the  sagitta  has  long 
bern  known  to  be  more  or  less  constant  and  characteristic 
for  the  different  family  groups,  and  the  author  shows  that 
the  same  hoMs  good  for  the  asteriscus,  of  which  he  dains 
to  be  the  first  to  deocrfbe  and  illtistrate  the  details  In  a 
number  of  sj>ecics.  Attention  is  specially  directed  to  tb.-i 
gicat  development  of  the  asteriscus  at  the  exp-ns-  of  the 
sagitta — which  is  reduced  to  a  minute  rod — in  tl  nben 
of  the  carp  family.  That  this  cannot  be  attributed  to  a 
fresh-water  life  Is  demonstrated  by  the  fact  that  In  th« 
pike  and  perch  the  normal  rt.I.-.t-ve  proportion-;  of  the 
sagitta  and  asteriscus  are  retained,  and  the  reason  ior  the 
special  feature  in  the  carp  tribe  has  therefore  still  to  be 
sought.    As  regards  the  functions  of  the  otoliths,  the 
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author  u  incUned  to  supimrt  the  theory  that  these  include 
both  bearioc  and  the  fiMlntenufie  of  tut  bodily  equtlibrium. 

Thb  February  tssiw  of  tha  Bulletin  of  die  Slee^itg  Sick- 

n<>ss  Bureau  (No.  14,  vol.  ii.)  appears  with  cut  edges, 
which  will  be  found  a  great  conveniencr  by  readers.  It 
contains  the  u>ii;il  useful  r»i.Tiinii!  of  [Kipr  rs  (l'-:(lin|^  \\  i"h 
trypan oiomrs  and  tlicir  agents  of  transmission,  sleeping 
sickneac,  lie. 

Thb  Bulletin  of  the  Johns  Hopkins  Hospital  for  January 
(xxt.,  No.  aa6)  contains  two  em^  bearing  on  the  history 
of  medidne.  one  an  addreat  by  Prof.  Osier  on  Midiael 

Servetus,  who  \va<;  done  to  death  for  heresy  at  Geneva  in 
'553.  'he  other  by  Dr  Steiner  on  Dr.  Lemuel  Hopkins,  a 
distinguished,  tho'.igli  forgorteii,  Amriicm  stuH'  nt  uf 
tubercuioeist  who  lived  in  the  second  half  of  the  eighteenth 
century. 

In  a  paper  dealing  with  the  sewage-pollution  of  shell- 
fish (yoaraaf  a/  Hygfttu,  voL  ix.,  No.  4,  1909,  p.  412)  Mr. 
James  Jfohnttone  point*  out  that  at  present  no  public 
authority  possesses  legal  powers  to  deal  with  the  question 
of  the  cont.imination  of  shell-fish.  Polluted  mussels  sup- 
plied u  ItIi  ( I'?an  sea-w<itf  i  iir.cif  i^n  purification  with  rapid 
partial  disappearance  of  the  intestinal  bacteria  contained 
in  their  tissues — in  four  days,  for  instance,  the  number  of 
contained  bacteria  Itad  been  reduced  by  about  93  per  cent. 

Ths  annual  report  for  1908  of  the  curator  of  the  techno- 
logieal  museums  In  Sydney  has  been  reeeiTed.  Special 

rrf,-rr-nc.>  mndc  to  th?  coH:ction  of  building  and  orna- 
nuntiil  slunci,  in  conr.ectioii  with  which  a  brochure,  con- 
taining coloun-d  r' productions  of  specimens  qiiarri-jfi  In  the 
colony  of  New  South  Wales,  was  htsued.  Notice  is  also 
given  of  a  forthcoming  volume  on  the  "  pines "  of 
Australia,  simihu-  to  the  monograph  on  the  Eucalypts, 
which  will  deal  with  the  economics  of  Australian  conifers. 

Thb  action  of  light  on  the  expansion  of  buds  of  woody 
pl.ints  is  thf  SMbject  of  a  paper  contiibutod  by  Mr.  V. 
Lubimenko  to  the  Bulletin  de  I'Acadimie  Im^iriale  des 
Seimas,  St.  Petersburg  (No.  2,  1910).  Experiments  were 
made  tritb  twigs  placed  under  belHara  eovsrad  with  thick- 
nesses of  whhe  or  black  paper.  In  certain  cases  a  Amlnu- 
tion  of  ligHt  retarded  development,  In  others  it  accelerated 
it ;  but  in  all  cases  complete  darkness  caused  a  marked 
retardation  in  the  expansion  of  the  buda.  The  author 
adrsncea  the  opinion  that  light  is  neeesMry  for  the  internal 
chomical  changes  whidi  praoede  growth. 

Thb  report  on  tfa«  Botanic  Station,  Experimental  Plots 

and  Agricultural  School,  Dominica,  has  recently  been 
issued,  and  shows  that  much  useful  work  has  been  done 
in  distributing  among  planters  crops  lik.  ly  to  prov'  of 
commercial  value  or  possessing  striking  features  from  an 
ornamental  ptrfnt  of  view.  Much  attention  has  been 
devoted  to  the  manuring,  cultivation,  and  general  manage- 
ment of  cacao ;  the  requirements  of  the  lime  Industry  have 
b'^'iii  investigated,  and  some  preliminary  work  has  been 
done  on  the  planting  of  rubber. 

In  view  of  the  enormous  increase  !n  the  number  of 

publications  devoted  to  iiisn  t  ;v  s's,  it  is  becoming  more 
and  more  necessary  to  have  occasional  summaries  of  the 
work  done  In  a  particular  subject.  We  are  therefore 
pleasod  to  see  that  a  "  Bibliography  of  Sugar-cane 
Entomology,"  drawn  up  by  Mr.  G.  W.  KIrkaldy,  has 
been  is-ij  d  Bulletin  No.  S  of  Ui'  Il.uv.ilia:!  Sugar- 
Pl.»nt».-r?. '  .\»j.oci.«tion.  The  list  ol  papers  setifiis  lo  l>c  very 
complete ;  indeed,  the  author  tells  us  that  a  considerable 
number  of  apparently  worthless  notes  have  been  included 
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because  of  the  difficulty  of  drawing  a  sharp  line  between 
what  is  and  what  is  not  useful.  The  bultedn  Is  divided 

info  two  p.Tvt": :  .T  list  of  work,  arranged  und^'r  .Tuthors, 
and  a  prciiminury  list  of  the  insects,  spiders,  &c.,  of  the 
sugar-cane  fields,  with  cross^eferenccs  to  the  papers  ii» 
the  first  part  in  which  they  are  mentioned. 

A  RKCBKT  issue  (No.  30)  of  the  7ra«uvaal  /IgrtCHlfwral 
Jmmtal  contains  an  article  on  the  olfve.  urging  that  more 

attention  should  1>e  paid  to  fliis  crop.  Tlie  ol'.vc  wa*.  intro- 
duced into  Cape  Coloiiy  ui.iny  years  ago,  but  (or  some 
reason  or  other  has  never  become  very  popular.  It  doe* 
not  bear  a  paying  crop  until  it  is  at  least  six  or  seven 
>-«ars  old.  ami  the  oil  has  to  compete  with  highly 
,1  lultcT.Tted  commeirial  products ;  but  there  is  a  good  deal 
of  land  ift  the  Transvaal  that  would  (;ive  satisfactory'  crops 
either  with  or  without  irrigation,  and  one  or  two  tii.Tl 
plantations  are  already  in  existence  which  promise  to  be 
sueoeasful.  We  have  also  recdved  f^«m  the  Traiisvaat 
Department  of  Agriculture  some  Farmers'  Bulletins  deal- 
ing  with  sunflower  cultivation,  prickly  pear  for  stock  food, 
and  the  cultivation  .'ind  piop.iration  of  tl.''  calabash  pipe 
gourd.  The  sunflower  does  not  appear  to  be  a  very 
promising  crop,  as  it  is  ejipenslTe  10  luMdIe  and  is  Urge^ 
produced  in  Russia. 

Prof.  Dovb,  of  Gfittingen,  rontributcs  a  suggestive 
.irticle  on  the  aims  and  methods  of  commercial  geography 
to  Pet''i  iti.nnn 's  ^f^/(e(7ullt;elJ.  Ttie  p,Tp»?r  deals  with  tlie 
use  of  the  population  unit  in  discussion,  the  limits  of 
effective  capacity  of  trade  routes,  the  relations  of  topo- 
graphy and  climate  to  trade,  and  similar  owtten,  and 
subjects  some  of  tlie  meflMds  hi  ordinary  use  to  somewhat 
TCvere  criticism. 

A  KRW  map  showing  the  distribution  of  thunderstorm 
frequency  in  central  and  northern  Europe,  by  Dr.  E.  Alt, 
appears  in  Pctermann's  Millfiluit<;rn.  'I'lie  small'i'^t  ye.Trlv 
frequency  occurs  in  Cornwall,  north-w^ern  Scotland, 
Norway,  and  the  Aitlic  coast,  whare  tfie  avan^  Is  under 
f)ve.  The  region  of  most  frequent  thunderstorms — more 
than  tliirty  a  year— appears  in  northern  Italy  and  the 
CarpathiaiM. 

From  a  roralo^u'-  i';';u''d  bv  Spindler  and  Hoyer,  of 
Gottingcn,  we  sec  lliat  ninety-six  seismographs,  designed 
by  Prof.  Wiechert,  have  recently  been  distributed  in 
various  parts  of  the  world.  One  has  been  installed  by 
the  National  Physieal  Laboratory  at  E^dalemulr.  The- 
LTrRi  vt  of  *br  instruments  carries  a  m.TS';  of  17,000  kilos., 
and  the  motion  of  the  ground  relatively  to  this  is  magnified 
aaoo  Hroes.  There  is,  however,  a  5  per  cent,  loss  in  COn- 
sequenee  of  the  iner^  and  elafticity  of  the  system  of 
levers.  The  instrument  costs  5000  marks. 

Bktwekn  July  I  and  l>ecember  31,  1900.  at  Stride,  In 

thr    Isle  of  WMcht,  enr!hqi!.Tke<;  wer-^   rTordcd.  Each 

of  these  records  is  conlirroed  by  corretpondinj;  ob^cri'tttions 
at  other  observatories,  whilst  many  of  them  .ire  known  to 
be  the  surviving  efforts  of  earth<|uakes  which  were  large 
at  a  distant  origfn.  They  are  therefore  of  great  import- 
ance. The  instruments  at  Shide  are  of  the  type  adopte^d 
by  the  British  Association,  recording  on  paper  moving  at 
a  rate  of  4  mm.  per  minute.  During  the  same  interval  of 
time  Hamburg  recorded  laj  shocks,  Strassburg  64,  aod 
{.aibatA  43.  These  great  dilleranoes  in  the  number  of 
records  obtained  at  different  stations  appear  to  be  almost 
entirely  due  to  the  type  of  instrument  employed.  Those 
which  record  on  Nnioktd  pap-.T  .nre  e.xcellrnt  for  l.-ir?^-'  di'i- 
turbances,  but  fail  to  record  movements  which  arc  small. 
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From  Dr.  Fif-IHing  H.  Garrison  wc  have  rereivpd  re- 
prims  of  articles  on  Josiah  Willard  fiibbs  and  his  Rela- 
tion to  Modern  Science  "  ainl  "  l'h\siol<>f;y  .-md  ill'-  S^mnd 
L«w  of  Thermodynamics,"  which  have  appeared  in  the 
Popml»  SeUmet  Uonthfy,  Mi^Auguct,  1909,  and  the  New 
York  Medietl  founuA  for  September  aj.  »«>09-  The  author 
is  assistant  librarian  to  the  Army  Medical  Library  at 
Wa-ihinprnr..  His  writings,  nt^tiibly  th"  nn?  im  Willard 
(jibbs,  afford  a  lucid  exposition  of  the  principles  of  thfrrni)- 
dynamics  based  on  an  intimate  study  of  the  large  mass  of 
literature  which  h«  centred  round  this  important  branch 
of  physics.   Most  conspicuous,  too,  is  Or.  Garrison's  dear 

;j()(»ri'i'..i:u)n  of  :li.'  iVbl  wlii>!i  expi^rliiT-ntnl  srif-nri^  owrs 
to  the  iate  Frof.  Cjibbs  fur  ririj^innl  work  essentiully  rnathc- 
matiral  in  character.  Wliat  mathematics  can  and  must  do 
for  science,  and,  on  the  other  hand,  what  it  should  never 
try  to  do,  are  points  often  ill  understood,  even  by  workers 
on  physical  *r'fnr<-  that  have  h'-rn  frainfA  on  orthodox 
academic  lines,  and  few  people  have  presented  the  case  so 
effectively  as  has  been  done  by  the  army  doctor  wlw  haa 
writrrn  these  papers. 

A  SERIES  of  experiments  have  been  made  recently  at  the 
Bureau  of  Standards  at  Washington  to  determine  the 
proper  source  of  light  to  combine  with  the  mercury  arc  to 
produce  &te  best  ioiitation  «f  average  daylight,  and  the 
results  are  embodied  in  a  paper  by  Mr.  H.  E.  Ives  in  the 
November  (i<)t>»>)  number  of  the  Butletin.  It  appears  that 
of  the  ordinary  lij^Jns.  ihn  \\  i  !sb:u:h  rn.iiitlr,  the  carbon, 
the  tungsten,  and  the  tantalum  filament  glow  lamps  are 
all  nearly  complementary  in  colour  to  the  mercury  lamp, 
and  have,  therefore,  only  to  be  aomblaed  with  the  latter 
In  suitable  proportions  to  produce  satisfactory  imitadons 
(if  d;i\ llir  best  proportions-  arr  i  candle-power  of 
mercury  light   to  0-57  candle-power  of   Wclsbach  light, 

0-  54  of  tONfMen.  or  0-50  of  carbon  glow  light.  The  watts 
per  candle-pemr  required  are  i>4o  for  the  tungsten  and 

1-  4  for  the  carbon  filament  combinations  respectively. 
.'Mthoutili  tlio  Wclsb-ich  cannot  bo  comprir«_-d  in  this  way, 
the  author  finds  from  the  cost  of  running  that  the  Welsbach 
meNury  oombination  oomparei  dosely  with  the  tungsten 

mTcury  one  in  effirienry. 

TiiK  Journal  de  i'hysiquc  for  Fcbr'aary  (.or'.tjins  a  turn- 
munication,  m.ide  to  the  Soci^ti  fran^aise  de  Physique  by 
M.  Charles  Lallamand,  on  tides  in  the  earth's  crust  (see 
NaTinoE,  October  14^  p.  457}.  After  a  description  of  the 
double  horizontal  pendulum  of  Heckcr.  the  author  explains 
how  the  diurnal  tilting  of  the  crust,  due  to  the  heating  of 
the  tropics,  may  Ix?  s^'pnrated  from  the  smaller  semi- 
diurnal tilt  due  to  the  solar  tide,  and  gives  diagramsi  show- 
ing the  extent  of  each  as  determined  at  Potsdam.  Thr 
first  has  a  semi-amplitude,  of  the  order  10-40  thouaandths 
of  a  second  of  arc,  the  second  7-6  thousandths.  Further 
li'A'estlfiation  .i!ln\vs  the  lun.ir  tid'^  to  bn  detcrmirv-J.  and 
this  is  found  to  have  a  srmi-amplitude  of  the  ordtT  ici 
tfuHisandths.  It  is  hoped  by  the  hr-lp  of  still  more  sensitivi 
apparatus  to  detect  the  hali-moothty  tide,  whkh  should 
have  a  seml-aaqditude  about  half  that  of  die  semi-diumal 
solar  tkb. 

The  Oausch  and  Lomb  OpUcal  Co.,  19  Thavies  Inn, 

E.G.,  has  afforded  an  opportunity  to  a  representative  of 
NATURf:  to  r-samine  thi  Ralopticon  lanterns  wli.rh  it  lia^ 
just  produced  and  see  a  demonstration  of  their  funrtions. 
The  lanterns  arc  designed  for  transparent  or  op.ique  pro- 
jection, and  they  combine  neatness  with  efficiency.  The 
arc-lamps  are  of  special  design  and  of  small  dimensions, 
and  th'-  bodi'  -•  rif  ih--  lanterns  are  designed  to  suit  the 
lamps,  so  that  the  lanterns,  as  a  whole,  are  delightfully 
compact.  The  lamp-case  is  lined  with  aabestoa,  and  Iht 
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top  has  the  form  of  a  light-tight  ventilator,  securing  a 
minimum  heating  •»(Tect  during  operation.   The  ventjiating 

arr.in;^.-m>  nt  is  n  all\  vr\  -i.iilsfactory,  and  th"  whob- 
mechanical  construction  is  commendable.  Tlie  lantern 
suffers,  however,  from  the  merits  of  its  qualities,  inasmuch 
as  an  ordinary  arc-lamp  cannot  be  used  with  it.  Notarith- 
standing  this,  the  Balopticon,  which  is  made  in  various 
models,  provides,  at  a  reasonable  price,  a  projrrtidii 
apparatus  which  is  well  designed  and  should  be  extensively 
used.  An  instructive  pamphlet  referring  to  the  Balopticon 
lanterns  is  issued  by  the  Bausch  and  Lomb  Optical  Co. 

Thr  first  volume  in  celebration  of  the  jubilee  of  Prof. 
Arrhi-nius  was  noticed  in  Nsti're  of  Fobruary  3.  The 
second  volume  {Ztitsthrijt  fur  physikalixcht  Chemie, 
Hand  70)  haa  now  been  issued.  It  contains  forty-live 
papers  by  cliemists  of  every  nationality.  TIk  attention  of 
both  supporters  and  opponents  of  Arrhenius's  theory  of 

electrolytic  dissociation   mav   bp  dirrrtrd  to   thr   ailirl.^  by 

Mr.  G.  N.  Lewis  "  On  the  Use  and  Abuse  of  the  Ionic 
Theory." 

Various  articles  nf  j^lasvware  for  laboratory  in- 
cluding be.ikprs.  retorts,  boiling,  Erlenmeyer,  and  Kjeldahl 
flasks,  li  ivi-  Ijeen  forwarded  for  inspection  by  Mestra, 
John  J.  GrifHn  and  Sons,  Ltd.,  of  Kingsway,  London. 
W.C  They  are  made  from  a  new  variety  of  laboratory 
gl,T-s  !io\v  being  produced  bv  thr  Rhenish  Gl.iss  Work^, 
C'oktj^'iic-l-.hrenfeld.  This  glass  is  said  to  be  equal  to  Jena 
ware  as  regards  resistance  to  the  action  of  water  and  of 
various  chemical  rea^nts,  whilst  having  an  appreciable 
advantage  in  price.  The  apparatus  submitted,  though 
p<;rhaps  a  littlp  h'a\ii?r  than  u'iual,  i«  well  made,  and 
satisfactory  in  lustre  and  general  appearance.  Its  re- 
fractoriness towards  the  action  of  water,  acids,  and  alkalies 
could,  of  course,  only  be  proved  by  trial,  but  in  this 
respect  the  behaviour  of  the  glass  is  attested  by  certificate* 
qii!.fid,  ItirTudinL;  <>:i<-  frnm  the  Physiknlisch-Technisrhr- 
Reichsaiistalt  m  Charlottenburg.  After  a  preliminary 
treatment  of  the  articles  for  three  days,  water  at  tS*  C. 
acting  during  seven  days  extracted  only  o-ooe  milUgram 
of  alkali  (N8,0)  from  each  100  sq.  cm.  of  surface  exposed, 
and  in  three  hours  at  80°  only  0009  milligrnni  wa^  re- 
niovt-tl.  The  material  is  therefore  classed  as  "  water- 
resisting  *'  glass.  Other  tests  adduced  show  the  extent  of 
the  action  exerted  by  bmting  solutions  of  sulphuric  acid, 
smffiura  carbonate,  and  sodium  hydroxide  upon  the  glass 
during  specified  periods,  and  also  the  effects  of  sudden 
change  of  temperature.  The  results  go  to  show  that  the 
new  glass  la  a  veiy  latlafactory  materfal  for  diemlcat 
apparatus. 

Is  addition  to  the  books  referred  to  in  "  Forthcoming 
Books  of  Science  "  (Nati'ki;.  Mak  h  i  j),  the  following 
works  are  announced ; — "  Tomatoes  and  How  to  Grow 
Them,"  F.  R.  Castle;  "Mushrooms  and  their  Cultiva- 
tion," T.  W.  Sanders;  "Bees  for  Profit  and  Pleasure," 
H.  Geary:  "Window  and  Indoor  Gaidening,"  T.  W. 
S.indfrs  (C<»l/i»ii'r«d^je) ;  "A  B<H>k  about  Sweet  Peas." 
W.  P.  Wright;  "Garden  Guide."  W.  P.  Wright 
(}!eadUy):  "  Radio-chrmistry,"  A.  T.  Cameron  (DenI); 
"  The  History  of  Chemistr>',"  voL  ii..  Sir  Edward 
Thorpe.  C.B.,  F.R.S. ;  "Last  Words  on  Evolution," 
I",  llaeckel;  "The  Evolution  of  M.in."  E.  Haeckel, 
irafi!>lati'd  by  J.  McCabe,  2  vols.,  new  edition ;  "  The 
Story  of  Creation."  E.  Clodd,  new  edition  (Watts); 
"  A  Text-book  of  Nervous  Diseases,"  Dr*.  W.  A.  Turner 
and  T.  G.  Stewart;  "The  Practice  of  Surgery.*'  W.  G. 
5>pencer  and  G.  E.  Gask  ;  "  The  Malarial  Fever*:,  H.iemo- 
globinuric  Fevcr,  and  the  Blood  Protozoa  of  Man," 
Captain  C.  P.  Craig  (CImrdhtfi). 
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OVJt  ASTRONOMICAL  COLVMH, 

Comet  iqioa. — A  number  of  obiwjrvations,  with  drawings 
and  photographs,  of  comet  1910a  are  published  in  the 
March  number  of  the  Bulletin  de  la  SocUU  aslronomique 
<te  France.  Among  others,  M.  Qu^nisset  describes  the 
observations  made  at  the  Juvisy  Observatory,  where  photo- 

traphs  of  the  comet  and  its  spectrum  were  taken,  and 
rawing^  made,  between  January  ai  and  February  12. 
A  photograph  taken  on  January  29  shows  the  secondary 
tmil  extending  to  some  distance  from  the  nucleus  on  the 
MMith  side  of  the  main  tail,  with  which  it  formed  an  angle 
of  about  25°;  on  this  date  the  main  t.>il  w.t^  estimated  to 
t>e  longer  than  62  million  miles.  The  fan-shaped  extemion 
towards  the  sun  is  also  shown,  and  extended  to  MMlie 
V  from  the  nucleus,  its  northern  edge  jthowing  the  concave 
form  discussed  by  M.  Sola. 

Comtc  de  la  Baume  Pluvinel  reports  that  the  spectro- 
grams show  the  nucleus  thftrply  defined  in  the  two  prin- 
dpdil  radiations  of  the  cyanogen  band  at  A  j88,  and  an 
intense  image  of  the  comet  was  produced  fn  the  hydro- 
carbon band  near  K  472.  Between  these,  the  nucleus  and 
ttul  give  a  continuous  spectrum  which  presents  several 
"onij.  nsations,  the  interpretation  of  which  is  Still  under 
in  v'"sti^ation. 

The  observations  made  at  the  Lick  Observatory  are 
recorded  tn  Bulletin  No.  174,  and  show  that  considerable 
changes  took  place  in  the  spectrum  between  January  19 
and  31.  The  comet  was  first  seen  on  January  19  as  a 
fan-shaped  cloud  several  times  as  bright  as  Venus  at  its 
maximum  brillianry,  and  sp<%trosoo|MC  obB«»rvations  showvd 
th«  D  lines  bright,  agunst  a  baclcground  of  sky  spectrum ; 
D,  was  seen  to  Iw  much  stronger,  and  to  extend  further 
than  D,.  The  comet,  having  considerably  decreased  in 
brightness,  could  not  be  teen  0ie  next  day,  and  a  great 
storm  pftewented  further  obaervation*  until  January  a6. 
It  W9a  Chen  seen  that*  in  addition  to  the  D  lines,  the 
reCttlar  eometary  bands  were  present.  On  Janwury  '7  the 
SMua  faatarsa  were  reoorded,  and  an  additional  brightening 
was  seen  Just  to  the  right  of  D.  A  photograph  of  the 
sfMctnim  showed  a  great  similarity  to  tlie  nectrum  of 
eooMt  1907^.  as  photoigraplied  by  Dr.  Campbell,  the  con- 
tiniMNia  spectrum  bring  relatively  weak  as  compared  with 
the  bands.  Observations  made  on  January  it  showed  that 
the  D  Unet  and  the  red  condensation  had  disappeared,  and 
that  the  apectnim  of  flie  tril  was  continuous,  extending 
to  a  dbtanea  of  i*  from  die  head. 

On  February  t  and  a  spectra  were  photographed  irith 
M  pKimUSe  camera,  and  show  diat  the  light  of  the  tail 
ia  practically  all  srftMn  the  risual  region,  extending 
tosmrda  the  violet  but  a  short  distance  beyond  \  467. 
Dr.  Wright  suggests  that  it  may  be  due  to  sodium  vapour 
rendered  Duorescent  by  the  intense  sunlight :  this  assump- 
Hoii  might  also  account  for  the  faint  band  seen  on  the 
red  »de  of  the  D  lines. 

Dr.  Albrerht  iilso  made  spectroscopic  observations  with 
a  n^wly  designed  grating  spectrograph  of  high  dispersion 
attAched  to  the  36-inch  refractor.  The  resulting  photo- 
graphs, on  Janu.iry  37,  show  the  D  linns.  I>,  b«-ing  not 
more  than  ono-rhird  the  intensity  of  D,.  The  light  from 
a  sodium  flame  was  employed  .as  a  comparison  spectrum, 
and  measures  made  of  the  radial  velocity  of  the  compf, 
which  was  found  to  be  +<>6  i  km.,  and  is  believed  to  be 
trustworthy  within  2  or  3  k«i.  Dr.  AIbri<ht  <uf;j^ests  that 
such  observations  might  be  useful  in  detot  mining  the  orbit 
of  -1  rxrniet  in  rare  cases,  such  as  the  present,  when  it  is 
difficult  to  determine  accurate  t>ositions.  Subsequent 
observations  showed  th.it  ("'iwrn  January  27  and  30  tlie 
intensity  of  the  D  lin-  s  imi-it  h.iv.'  df  i  re.ised  ten-fold. 

Phofnjjr.Tph^  t.iki  n  bv  Mf^-r-;.  M^riill  mid  Oliver  cover 
the  jtrr\ru\  Jnn'.i.irv  2'>  U~>  l  iltiiiny  i.  .iml  ^how  the  general 
fhiinC'<;  jnd  il.  ;:iiU  wi  ll,  h.i'  no  sharp  narrow  streamors 
and  Srii^hf  kiioU  or  r umi. nv.itMno  -irr  anywhere  indicated. 

in  Vo.  610  of  the  Astrotiowi^ol  journal  Prof.  Barnard 
reiJorts  tl1.1t  cloudv  w  .ithnr  prevented  photographs  being 
taken  at  th^  ^■<  rk.  s  Oti>."rvatory  during  the  period  of  the 
comef\  t;r''.it.  l.rilli.inry,  except  on  January  21  and  24, 
wb'-n  f.iir  nrgiitivr";  '.vere  obtainid  A  photogr.inh  taken 
on  Fel'rnnrv  !  vliovm  ihe  extension  beyond  the  head, 
towards  tlir  tuti,  to  b--  12'  long.  This  extension  is  a  pro- 
(ongiition  of  the  southern  edge  of  the  main  tail,  and  is 
lho«n  on  all  three  photographs  taken  on  that  date. 
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\  further  continuation  of  Dr.  Kobold's  ephemeris  is 
given  in  No.  4393  of  the  Astronomische  Siuhrichten,  and 
shows  that  the  comet  is  still  moving  verv  sUuvly  north- 
wards through  Pegasus,  the  position  for  March  17  being 
22h.  27-6ni.,  ^■  16*  32'.  An  observation  made  by  Herr 
Pechaie  on  March  6  gave  corrections  of  os.,  -t-O'j',  and 
showed  the  magnitude  to  be  about  9-s* 

HAiunr'a  Coim.— Nmnerout  phocoigraphs  of  Hallev's 
comet  have  hoen  secured,  at  the  Lick  Observatory,  with 
the  Cronfer  reflector  and  other  instruments.  The  negatives 
taken  on  December  11,  12,  and  13,  1909,  show  the  coma 
and  faint  traces  of  a  cone-shaped  tail;  as  the  angle  made 
by  lines  from  the  comet  to  the  earth  and  sun,  respectively, 
was,  on  that  date,  less  than  2°,  this  indicates  a  fairly 
well-developed  tail.  \  photograph  secured  by  Mr.  Olivier 
with  the  Crocker  telescope  on  January  28  shows  a  tail 
nearly  1°  long.  On  a  negative  taken  with  the  Crostley 
reflector  on  February  4  a  very  fine,  sharp,  stellar  nucleus, 
less  than  5'  in  diameter,  is  seen,  and  the  tail  appears  as 
a  narrow,  sharply  defined  cone ;  but  similar  phott^aphs 
secured  on  February  10  and  1 1  show  an  entirely  dinerent 
form  of  the  nniiow  quiescent  cone  having  given  way 

to  a  t.iii  '.Kivitif;  sfvt'idil  fine  streamers  r.ndi.iting  from  the 
head  :  thr  two  longest  streamers  are  straight,  and  can  be 
trai  •  d  to  .1  di'.'.ini  .-  of  2o'  from  the  head,  while  the  most 
*outhi'i  I\  iiiip  )-ur\Td.  '1  In  >(■  tliaii^i  s  are  also  shown 
on  thf  phiiti>>^raphs  tnk.'n  \vit:i  otiirr  instruments,  where 
the  tail  can  b'^  tr-irfd  tn  ;i  di^-t.irn nf  40'.  and  doubtless 
indicate  a  sudden  burst  of  activity  during  the  first  week  in 
February  (Lick  Observatory  Bulletin,  No.  174.  p.  i^O 

moot-x's  COMBT.— It  now  appears  probable  thai  the 
report  of  the  discovery  of  a  new  comet  at  Geneva  was  a 
mistake.  A  plate  exposed  through  clouds  on  February  so 
showed  a  V-^haped  nebulous  form  near  Hallev's  comet, 
and  before  the  identification  of  this  object  could  be  com- 
pleted, the  news  arrived  that  a  new  comet,  in  the  same 
position,  had  been  discovered  at  Cardiff.  A  plate  exposed 
on  February  14.  on  the  same  r^on,  showed  no  trace  of 
die  object,  but  a  similar  form  was  seen  on  the  edge  of  a 
plate  taken  on  February  16;  but  on  a  photograph  taken 
at  Kddetberg  on  February  10.  whtdi  covers  the  region 
where,  according  to  calculation,  the  alleged  comet  sfiouid 
then  have  appeared,  there  is  no  trace  of  any  such  Object. 
As  no  control  pbte  is  avidlable.  the  existence  of  the  reported 
comet  cannot  be  confirmed  (.4str««emMclie  Nofhrithien. 
No.  4392). 

I  r///i  INTERNATIONAL  AERO  AND  AfOTOR 
BOAT  EXHIBITION 
•pmS  exhibition  opened  at  Olympia  on  March  11.  and 
will  continue  until  March  19-  The  So<iety  of  Motor 
ManufMturers  and  Traders,  Ltd.,  supportetl  by  the  Aero 
Club  of  the  United  Kingdom,  arc  responsible  for  the 
organisation,  and  deserve  commendation  for  the  fine  collec- 
tion of  machines  on  show.  It  will  be  remembered  that 
the  first  exhibition  of  this  kind,  organised  by  the  same 
so<ietv,  was  held  last  March.  Great  advances  have  been 
made  in  flying  machines  during  the  interval,  and  the  fact 
that  Rrittsii  mailers  do  not  intend  to  be  left  behind  will 
I  vident  to  anyone  who  vldts  Oi^^ia  Ms  week.  A 
pl  a->ing  feature  of  the  present  ^dnbitidil  is  the  almost 
-ntire  absence  of  "crank"  Ideas,  especially  in  the  luU- 
si/e  m.ichines  shewn.  Such  are  aknoet  inevitable  In  any 
collection  of  models,  but  even  the  model  section  contains 
many  fine  examples  of  thoughtful  design  and  skilful 
workmanship. 

Monoplanes   compri**'  by  far   die  larger  number  of 

machines  in  the  exWVitun.  Apart  from  any  inherent 
advantages  of  this  <i  si,;n,  sudi  as  space  oecupied,  con- 
venience in  dismounting  and  packing  for  transit,  and  light-^ 
ness,  there  is  no  doubt  that  its  popularity,  both  with 
makers  and  buyers,  is  owing  to  Blfriot's  flight  ncrOSS  the 
Channel  last  summer.  There  are  twenty  monoplanes,  nine 
bipl  I  T  >nd  one  triplane.  all  of  these  being  fuU-slie 
maihiii.  In  addition,  there  are  two  balloons,  a  dirigible, 
and  a  larg'  lUMiil.^r  of  engines  and  accessories  shown 
sfp.irately,  a?>  wlU  as  motor-boats  and  launches.  In  prao- 
tically  every  case  it  is  evident  that  the  brains  of  a  skilled 
engineer  have  been  brought  to  bear  on  the  design  and 
construction. 
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Profiting  bjr  pnt  e^wrience  in  metal  prcpellen  and  their 
<an%Bt*,  nMMt  of  the  propellers  ehown  are  cooatmcted  of 
wood,  built  up  so  aa  to  secure  the  grain  everywhere 
«unning  straight  from  tip  to  tip.  A  Tew  makers  ore 
liiradng  the  lattice  giiilcr  forming  the  main  frame  in  the 
.raonopbne  Qvpe  irim  wood  in  preference  to  piano  wire, 
«MiOHgh  the  use  of  the  latter  for  lyratiog  is  Mill  general, 
la  sevoral  cases  piano  wire  has  been  abandoned  for  bracing 
die  wings,  die  preferable  material  lor  this  purpose  being 
Ugjit  stranded  wiic  rope  and  flat  steel  ribbon. 

The  engines  are  generally  of  die  fixed  cylinder  ^pe, 
although  a  few  toti^  engines  may  bo  obsemd.  Water- 
oooBog  is  mote  usual  than  aif'OOoUng.  In  Wplaoes  the 
engine  and  propdler  are  usually  sltuat«l  behind  the  pilot ; 
In  monoplanes  these  are  generally  in  front  of  the  seat, 
although  in  fbt  ease  of  Uie  Fctre  monoplane  the  iiropcllcr 
Is  at  the  extreme  rear  of  the  machine,  and  is  driven  by 
a  tubul«r  shaft  from  the  engine  which  is  placed  behind 
the  pilot ;  bift  few  makers  warp  or  alter  the  Inclination 
Off  the  main  wings  for  steering  or  for  ttabill^;  in  mfwt 
cases  ailerons  are  fitted  to  biplaoes^  and  in  die  monoplane 
type  the  tails  are  made  movable  for  vertical  and  hori- 
aontai  control.  Practicalty  all  wings  are  double  surfacrd. 
More  firms  are  paj^ng  attention  to  die  matter  of  reducing 
the  number  of  levers  required  for  control.  For  example, 
in  the  Humber  machine*  all  control  is  effected  by  a  single 
'eteering  wheel  mounted  on  a  pillar  which  can  swing,  and 
the  steering-wheel  spindle  is  capable  of  axial  as  well  us 
rotary  motion  in  the  pillar.  These  movements  in- 
dependently operate  all  die  control;  there  are  no  foot  or 

hand  levers. 

It  iss  cxre<?dingly  gratifying  tO  notice  the  large  number 
•of  British-built  aeroplanes ;  some  sixteen  of  the  total 
machines  on  show  have  been  built  entirely  in  this  country ; 
of  die  engines  shown  separately,  by  far  the  greater  numlier 
4we  Bridm<b«tlt.  I'here  is  no  doubt  that  a  ^eat  awaken- 
Ijlg  to  the  possibilities  has  taken  place  among  our 
engineers,  and  that  no  efforts  have  been  spared  during  the 
oast  autumn  and  winter  to  develop  the  manufacture  of 
flying  machines.  Many  of  diese  Brltldl  macMoes  have 
■be»»n  tr^^tt^d,  ;itid  when  we  possess,  as  no  doubt  we  shall 
b'-foir  rill.'  I  oining  summer  is  over,  .t  r':asi)nable  number  of 
British  pilots  having  experience  wiih  tlv-  machines,  we 
shall  be  able  to  regard  this  countr)'  us  no  longer  behind 
in  this  important  industry.  The  limitations  of  space  forbid 
us  nodcin^  particularly  any  but  a  very  few  of  the  machines 
in  the  exhibidon. 

Of  machines  shown  by  nn  ml  •  rs  the  Royal  Ai  ro 
■Club,  one  of  the  most  inti'i '  <itiri)i  is  a  Short  Wright 
biplane,  the  first  of  its  kind  builr  in  Kngland,  and  belong- 
ing to  the  lion.  C.  S.  Rolls.  Tliis  machine  has  flown 
about  joo  miles,  and  has  won  m.Tny  prizes.  In  general 
design  it  closely  resembles  the  machines  used  by  the  Wright 
Brothers.  There  are  twin  screws,  chain  driven ;  the 
dimensions  are  40  feet  by  sS  feet  Iqr  3  fr  -t.  Another  Shoit 
1>iplane  is  shown  belonging  to  Mr.  J.  T.  C.  Moore- 
Brabawn.  This  machine  measures  45  fe^t  in  breadth, 
eg  feet  In  length,  and  %\  feet  in  height.  The  weight  of 
machine  complete,  with  avintor  .Tivi  in  flying  order,  is 
ISeo  lb.  :  the  artuai  iiftiiif;  surfnt  c  is  450  square  feel. 
The  machine  is  fitted  with  Short's  patent  front  elevators 
and  balancing  planes,  and  has  their  system  of  trussed 
girder  skids.  Twin  propellers  are  fitted  running  in  the 
same  direction ;  this  Is  the  first  time  this  prindple  has 
"been  adopted,  and  has  proved  to  be  very  successful.  .A 
front  vertical  rudder  has  been  substituted  for  one  in  the 
rear  for  directional  steering.  The  speed  is  about  48  miles 
per  hour,  and  the  machine  has  made  a  large  number  of 
'flights,  that  of  March  i,  iqio,  being  of  33  minutes'  dura- 
Hon  ill  covering  a  distance  of  about  35  miles.  This 
machine  won  the  looot.  priie  (Daily  Mail)  for  the  circular 
mile,  all-British  made.  A  monoplane  built  by  Messrs. 
Holland  and  Holland,  and  belonging  to  Mr.  B.  Nicolson, 
is  also  shown. 

Messrs.  Short  Bras,  also  vlum  a  new  biplane  built  for 
the  Hon.  C.  S;  RaOs.  Th>  rv.^m-  is  a  Green  four-^ndiHr, 
10$  mm.  by  lao  mm.  bore,  giving  38  horse-power  at 
noo  revoludons  per  minute.  The  lifting  surface  is  370 
«quare  feet,  and  the  weight  complete  is  700  lb.  In  the 
annexe  is  a  Sommer  biplane,  also  owned  by  the  I-ion. 
■C  S.  Rolls.  This  machine  is  fitted  with  a  Gnome  engine 
{rotary).  Messrs.  Humber.  of  Coventry,  show  three  mono* 
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planes  of  their  own  manufacture.  The  workmanship  and 
finish  of  these  machines  are  beyond  reproach.  Messrs. 
A.  V.  Roe  and  Co.  ace  represented  by  a  triplaoe  of  all- 
British  make.  This  machine  is  so  feet  long  by  10  feet 
span,  and  is  9  feet  high.  The  main  planes,  and  also  the 
tail,  consist  m  three  planes  arranged  one  over  the  other, 
the  total  supporting  surface  being  330  aquaie  feet.  The 
weight  arithout  motor. and  fittnifs  is  ijo  lb.  An  tha 
planes  are  under  oontnri,  so  that  the  anme  of  attade  can 
be  adjusted  from  the  steering  wheel,  and  the  main  pbines 
can  be  warped.  The  seats  for  Che  j^Iot  and  one  passenger 
are  behind  the  main  planes,  and  tne  engine  and  propeller 
in  front.  Madiines  of  this  type  have  made  frequent  nighta 
with  a  motor  of  9  horse-powtr  only,  >nd  start  quickly, 
often  in  twenty  yards. 

.Messrs.  BWnot  have  three  of  their  models  No.  XI.  cros^ 
Channd  type  of  monoplane  in  the  ediibition.  These 
machines  .are  fitted  with  a  three<yltndar  Anxanl  tnotor 
giving  about  95  horse-power;  bore,  loj  mm.;  styoi:«, 
130  mm. ;  weight  In  full  running  trim,  <o  kilograms,  'the 
propeller  is  made  of  layers  of  Frendi  walnut,  of  diameter 
3.1  metres,  and  weighs  4I  kilograms  only;  its  speed  is 
from  1300  to  1700  revoludons  per  minute.  The  mooopiane 
measures  about  2$i  feet  acro&s  the  wings,  and  is  about 
s£  feet  long;  the  sustaining  surface  is  about  14  square 
metres.  The  total  weight  of  the  machine  is  about  300 
kilograms,  including  the  pilot  and  fuel  for  a  two-hours' 
run.  The  speed  is  about  bS  kilometres  per  hour,  and  the 
machine  can  fift  and  sustain  in  flight  about  22  kilograms 
per  square  metre  of  supporting  surface,  i.e.  about  5  lb. 
per  square  foot. 

Messrs.  .\.  Darracq  and  Co.  show  the  latest  type  of. 
Farnian  biplane.  The  length  is  39  feet,  <rp.nn  33^  feet, 
height  II  feet  4  inches.  The  supporting  surface  is  480 
square  feet,  and  the  weight  witiiout  engine  is  1050  lb.  A 
Chauvi^re  propeller  »i  feet  in  diameter  ts  placed  at  die 
rear  of  the  main  planes.  The  motor  00  the  macJiine 
shown  is  a  50  horse-power  Darracq  four-cyUnder  horiion- 
tally  opposed;  bore,  130  mm.;  stroke,  130  mm.  The 
cyKnders  are  water-cooled,  and  the  weight,  with  oil  and 
water  pumps  and  carburettor,  is  949  lb.  The  machines  are 
made  under  the  personal  supervlaion  of  Mr.  Hemy  Farman 
at  the  ChAlons  Camp,  in  France. 

The  Demoisril-  m  irhini  <if  Mr.  Santos-Dumont  shown 
at  thr^  ri.  tu'  dt-Baviiri]  stand  attracted  great  attention. 
This  is  cl. limed  to  b«?  the  smallest,  lightest,  and  fastest 
aeroplane  in  the  world.  The  length  is  about  20  feet,  width 
about  18  feet,  supporting  surface  110  square  feet,  weif^t 
343  lb.  with  a  two-cylinder  water-cooled  motor.  The 
radiators  arc  arranged  close  up  under  the  wings,  one  on 
p.ich  side  of  the  main  frame.  The  horizontal  and  vertical 
planes  forming  die  tall  are  rigid  as  regards  one  another, 
but  the  tail  can  turn  as  a  whole  on  vertical  and  horizontal 
axes  for  controlling  directional  and  elevating  steering. 
Another  interesting  exhibit  at  this  stand  is  the  engineer's 
cab  of  the  dirigible  Clement-Bayard.  We  noted  in  the 
engines  shown  at  this  stand  the  care  which  had  been  taken 
to  lock  all  nuts  and  fastenings  so  as  to  prevent  them 
b'TOni'nc  loose, 

A  r.ri^coire  (7vp  monoplane  shown  by  the  Fiat  Motors, 
Ltd.,  tlid  not  arrive  until  ten  o'clock  on  Frid4^  evening. 
It  is  intf rrvririii  to  know  that  the  machine  waS  ready  for 
cxhibitiiHi  sliiirrl','  .Tft.r  •  leven  o'clock  on  the  same  night, 
showing  th.^  .as'^  with  vvhich  the  monoplane  i)pc  can  be 
erected.  The  Phcenix  Radial  Rotary  Motor  Co.,  Ltd., 
show  part  of  a  twelvcH^linder  rotary  engine  under  eon> 

'itruction  for  Mr.  Codv. 

The  Motor  Supplv  Co..  Ltd.,  show  an  Avis  type  mono- 
plane built  by  the  Smtti'-h  Ai*roplane  Syndicate  of  London. 
This  machine  is  pntirrly  of  British  make,  except  the 
30  horse-power  Anz.ini  ^.n^^inc.  The  machine  is  of  the 
non-lifting  tail  type,  27  f'-'^t  wide  and  37  feet  long.  The 
main  planes  have  a  surface  of  t6o  sauarc  feet.  The 
weight  without  motor  is  380  lb. ;  the  we.icht  of  the  motor 
complete  is  150  lb.  Messrs.  Mullinrr.  of  hanf,  Arre,  show 
a  monoplane  of  entirely  British  make.  Thi"?  mnrhine  haa 
an  improved  system  of  warping  the  trailing  edge,  com- 
bined with  the  action  of  a  non-lifdng  t>-pe  of  elevator  and 
n  riiM'-r  .nt  the  rear.  Mes.srs.  Mann  and  Overtons.  L;f1.. 
iif  Pitnlico.  show  a  monoplane  of  the  Santns-I>umont  typ'-. 
An  Engiish-built  monoplane  is  shown  by  Messrs.  R. 
iLasoelles  and  Co.,  Ltd.,  and  an  all-Britidi  Mplane  by 
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Messrs.  G«irgr  am!  Jobliiii; ;  btiih  tl;.-s>-  iD.ichines  possess 
interesting  l^atur.  -,  m  tho  maiii  r  u(  tuiurol.  There  are 
also  monoplanes  b>  \\v  Star  Lnjjinecring  Co.,  I.td.,  of 
Wolyerhampton .  and  by  Ilandli'v  Page,  LtO.,  of  London. 

It  is  quite  impossibli'  to  deal  adequate!}  with  all  the 
points  of  interest  :ri  the  exhibition.  That  iCi  succtss  is 
assured,  and  tlia;  its  eflr-cts  will  be  far-reaching,  arc 
evidenced  by  the  large  numbers  of  visitors,  most  of  whom 
vptmaxvi.  to  he  keenly  IntMreited  and  foil  of  inquiriei. 

EXPLORATIONS  IN  THE  GLACIER  TRIBU- 
TARIES OF  THE  SHAYOK  RIVBR»  KASHMIR 

TERRITORY. 

TN  the  Times  of  DeCi^inbrr  21,  iqoq,  ri  f' mnce  was  made 
to  certain  diseoverl'-s  by  a  party  consisting  of  Ur.  E.  G. 
Loni^st.-iti ,  Dr.  .\.  .\' v<  .  and  l.ieul.  .A.  .M.  Min^sby  in  the 
Kashmir  Hiinal;iy:i.  1  Iv^  t ,t-i<f;Ta[<hu-dil  Jour)i,ii  of  Novem- 
ber, KcX),  also  iuid  an  .irtiele,  basM.l  ujx.'n  an  .n  counl  of  the 
tour,  vvr:tten  by  i>r.  Ne\i'  in  th"  Itiurs  of  India  ot  b4!pteni- 
ber  ^.  .\  f'_-w  reni.-irks  iMiitemin^  tb.e  addition  to  Hima- 
layan R'-'Ofjraphy  r'-f'-rrcd  to  in  these  comrrunicntions  may 
le  of  >ntf-v.  st. 

Tho  topof^raphy  of  this  part  of  Kalti--:ari  requires 
.jxplrinat  ion  ;  il  the  .itl.is  sh'-rts  are  examined,  it  will  be 
seen  how  very  few  trifjononietrical  points  are  to  be  found 
cast  of  longitude  77^  1  bey  .iie  ntueh  fewer  than  in  the 
p>.:<rtiL-n  of  Halt:sMn  I  had  to  siirv.-y  on  the  Lower  Shayok 
and  Indus,  and  t!ie  br.'inrhes  of  the  .Shi;i,ar  trilsuiary  of  the 
Utter  river.  I  he  difhculties  of  penetrat:ni;  into  these  out- 
of-the-way  vallevs  were  very  great,  and  it  was  almost  a 
^perhuman  task  for  Mr.  Ryall  and  other  assistants  to 
prodiKe,  in  the  limited  time  f;iven  them,  a  better  or  niorr- 
accural^  ide.T  of  its  CfOj^'raph-ral  features.  Very  few  of  the 
glaei.  r'-  w.-re  foilowej  up.  or  i  .m  be  followed  up,  SO  their 
S'lurces  were-  merely  sUeteheJ  in  by  eve  from  a  di«rfarvri>, 
\''-rv  many  tributaries  are  inaccessible,  either  from  their 
rotkv,  wail-like  sides,  or  the  «ream  (ving  tu'O  dtep  and 
rapid  to  ford,  there  being  no  bridi;r  s,  or  the  me.ms  of  making 
them.  'I  huR  the  topography  can  only  b'-  classed  as  rough 
r -i  (>nnaissaner.  7  he  Saichar  v.illey  and  if;  glacier  was  not 
a-eeiiHr-d  far,  if  at  .ill,  and  even  tlie  distance  and  5!ze  Mr, 
K\.ill  ass'i;nefi  to  it  some  t\ve)\e  n^iles  N.W.  from  Saiehar 
WuukI  in  natur.'  app.-.ir  to  l>r  its  total  length;  it  prol^ablv 
has  a  bend,  and  if  vira'j^ht  a  distant  :<  e  fall,  or  ;i  local 
narrowing  snifiiit  j;i\e  the  ap]>earance  of  a  wateiihed.  1 
h.ivp  not  heard  of  Mr.  Ryall  for  very  many  years;  if  he  is 
still  living  he  wuuld  Ije  able  to  tell  us  whether  he  ascended 
the  glacier  to  any  Histanrr?.  His  field  book,  if  it  is  to  be 
found,  would  give  much  information  as  to  where  he  went. 
There  would  be  his  bcnling-paUit  obi«rv«tioitfl«  and  die 
note*  he  made  in  it. 

There  can  be  no  absolute  aii-iimrv  in  tlu'  t :ipoi:ra[)tn 
Pt  the  head  of  tb-  Kondiis  \'ulle>,  soulli-tiist  of  Snowy 
Peak  K.  Tliis  v.illev,  !  \von:d  point  out.  is  welt  worthy 
of  further  !;.\pkiration .  bee.ms.^  it  is  pos'iibl'*  some  high 
point  on  its  eastern  side  rouM  b.'  r-a' Iv  d  (ro;n  vs  ii'i  h  a 
view  would  be  obtained  of  the  liighfr  p<-irfinn  of  th--  tiewlv-  ; 
discovered  Terim  Glacier  and  the  snowy  range  whic!i  ' 
bounds  it  on  the  north-eastward.  Concerning  the  Terini 
Glacier  extension  of  the  Saichar,  the  discovery  nlv  rs  tht« 
position  of  the  main  range,  which  may  be  t.^kp^  as  fairly 
well  laid  down  up  to  Int.  25°  30',  long.  77'  30  .  North  of 
JIS*  3"^  "P  *o  about  l.^t.  35"  45'  and  long.  77°  has 
CCttamly  to  be  mappH.  This  is  some  forty-live  to  fifty 
miles  in  length,  and  lies  fifteen  miles  or  more  further  to 
the  north  and  eastward.  It  is  to  be  hoped  that  Colonel 
Long,  the  present  Surveyor-General  of  India,  will  see  his 
way  to  depute  one  or  two  of  his  best  officers  to  extend  the 
triangulaiion,  fi.x  more  points,  and  accurately  lay  down 
•his  corner  on  a  plane  tablo-Hin  attractive,  delightful 
summer's  work  for  someone. 

That  very  high  peaks  in  this  corner,  lying  to  the  east 
of  Ka  and  Gusherbrum,  escaped  the  view  of  the  trl.int;u:.i- 
tftrs  when  they  were  observing  at  the  principal  stati  ns  of 
the  Indus  River  and  Changchenmo  series  is  not  <.urprisin^'. 
The  high  mass  between  the  head  of  the  Nubra  R  v  r  an  ! 
the  Shayok.  jo.ooo  to  32,000  feet,  would  hide  much.  Frosn 
trigonometrical  stations  east  of  Leh.  the  same  i>ortion  of 
the  main  water  parting  is  shut  out  bv  another  lofty  ma^^s 
33,000  to  feet,  dominating  the  Shayolc  Valley  on  hs 

northern  stde. 
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The  Sliayok  series  was  a  very  short  one,  the  stations  of 

obs.  rvatuin  did  not  extend  to  lat.  3<;°,  and  from  the  two 
hii^hesT  stati'ins,  .Ajniiliun).;,  i'),go}  fer  and  Telthcp,  19,705. 
fett,  ovsrlooklnf;  and  south  of  the  Shayok  Valley,  pealcs  auL 
the  head  of  thi>  Saichar  Gljcicr  would  act  be  ^Wbla 
owing  to  the  intervening  mountain  masses. 

A  point  of  interest  is  tltc  great  length  of  the  Terim 
Glacier,  estimated  at  forty-four  miles,  next  its  position 
and  direction,  in  connection  with  the  trend  of  the  ranges 
in  Ladak  find  the  niountain  area  both  to  the  eastward 
and  westward.  1  his  fjreat  glacier,  as  described,  would 
appear  to  occupy  a  blank  on  the  map,  and,  like  a  piece 
of  ,1  puzzle,  exactly  where  tt  might  be  cx]>fcted  to  fit  in. 
This  the  topo^rapliy  at  the  bead  of  the  Saichar  Glacier 
and  the  lino  of  thr;  main  water  parting  did  aot  pravimiiljr 
indicate  od  ti)e  atta"?  sheet. 

.\  valuable  compilation  was  published  in  1007,  viz.  "A 
Sketch  of  the  G«"ography  and  Geology  of  the  Himalaya 
.\l'<'jntains  and  Thibet,''  hy  Colonel  S.  G.  Bnrrard,  R'.E.,. 
I'.R.S.,  superir.t'ndent  Trif^onomefrica!  Survey,  and  H.  H. 
Hayden,  sup'-nnTrdi  nt  ( ■ecilopical  Siir\'ey  of  India.  In 
1883 — presid'-ntiai  address,  Geograpiticai  Section,  I>ritisb 
Association- -I  made  an  attempt  to  bring  the  remarkable 
p.iralleiisiii  of  the  mountain  ranges  into  som**  "iort  of" 
systematic  sequence  from  the  plains  up  to  the  loftiest  parts 
of  the  HimaLiyan  rhain.  Corr'Ttness  in  detail  was  not 
to  be  expected  .iver  such  an  extended  area,  yet  it  is  some 
satlsf.irtion  to  find  th"  general  principle  underlying  my 
pi. ins  and  sections  has  been  accepted  bv  officers  of  the 
Trigiiiiouj' trical  antl  deologiral  Surveys.  My  Shayok  Kai las 
range  they  e.ill  the  K.iilas  ;  for  my  Mustakh  axis,  which 
I  considered  one  of  the  most  imporf.int,  thev  adopt  tliat  of 
Karakoram  ;  but  1  am  now  inclined  to  think,  from  what 
Dr.  I>ongstalT  reports,  that  yet  another  well-marked  cl<^vatcd 
ranCe  is  indicate<l  by  an  extension  of  Younghusbsnd's 
.\;;liils,  on  the  northern  sid.'  of  th<»  Oprang  Valley,  continued 
to  LociListafT's  n'-w  pe.ik,  27,'' 10  feet,  about  long.  77°  and 
lat.  --vV'  3C1'  i.'iiie  CiOf^raphicai  Journal,  January,  1010,  p. 
Os)  I  .im  d;iub;ful  if  this  assigned  ]>o^it:i>n  is  correct,  for 
on  the  atlas  she.^t  it  close  to  the  head  of  the  glacier 
c.illed  Sherpi  f-.tiig,  in  the  Kondus  X'alby.  The  p-.->sition 
long.  "7°  20'  and  lat.  ^o'  t;ivea  in  the  7'f"iei  rf  India 
v.Muld  .'(pp'iir  to  tit  in  best  with  the  general  arcoun*.  The- 
K.ir.ikortirTi  p.iss  and  w.it'-rsheil  lie  some  forty  ni-.les  to 
til'-  north-e.ist  of  the  S.iichar  (..lacier,  and  must  thersforc 
fall  oit  a  still  more  northern  axis  of  elevation,  running 
in  the  direction  of  the  Li ngzhithang  plain,  and  quite  iHttinct 
from  mv  Must-nkh  one. 

IVriiii  the  direction  of  the  Ladak  axis  or  r.mge 

is  indi^put.iblv  to  the  south-e.ist.  and  it  I-^aves  the 
Pangkoru;  Like  and  Rudok  well  to  the  north,  but  the 
west  arid  e.ist  wrinkling  exhibited  in  the  ranges  much 
fiiftl-.t-r  to  the  north,  has  not  been  so  definit^-lv  established' 
Ciuin^^  to  the  absence  at  manv  points  of  |;rolo^ic.i!  data  to 
link  tlem  :  tl-.is  's  p.u  lii  ulirlv  ^li.'  casr-  with  the 
K-i-.ikor .mi  pa--s  aiiil  t!ie  ciiu[iir\  north  of  the  Changchenmo 
lan::'' 

The  top. if^raphv  of  this  are.-j  leads  me  to  notice  what  is 
writti  n  in  tie'  abo\  -mentioned  work  by  CoSoftel  Burrard' 
and  Dr.  Havib^n,  par*  ii,,  p.  loo : — "Even  the  great 
Karakoram  peaks  tlieniselves  seem  to  follow  two  align- 
ments, l  iie  M.1-.I1. 'brum  peaks  and  peak  (>%  or  K12 
(tab].-  V,  of  part  i.i  surmount  a  ridU'-  par.illi  1  1 1  that  on 
wliich  the  peaks  of  K2  and  (iushcrbrum  stand,  and  at  a 
distance  of  ten  miles  from  It."  Hila  feature  can  thus  be 

explained. 

The  Masherbrum  rirlt;e  westward  from  K6,  J^.iip  feet, 
the  peak  which  the  Duke  of  the  .Abruzzi  ascended  to  24,58^ 
fe^t  last  summer,  represents,  together  with  the  Mustakh 
P  'ss  granite  axis,  one  main  broad  line  of  elevation.  The- 
Haltoro  Valley  o,  (  utiir  s  the  trough  scoured  by  its  glacier 
along  the  strike  and  iunction  of  the  stratified  rocks  of  the 
M,isl-,«-rbrum  sid--,  wliich  originally  lay  up  against  the 
granite,  and  may  very  possibly  have  been  once  continuous 
over  it.  The  southern  Masherbrum  ridge  is.  in  fact,  on^ 
a  secondary  feature,  the  result  of  denudation. 

I  cannot  say  for  cert.iin  what  Kj  is  composed  of — probably 
,  not  granite,  more  likely  of  the  nvetamorphic  and  stratifSpd" 
i  series  cominr;  in  on  the  north  Of  the  azls,    Thlt  llUiy  h* 
exninined  iti  more  detail. 

'I  he  stratified  rocks,  stliists  arnl  slates,  limestones  and 
sandstones,  a  series  of  enormous  thickitess,  composing  the 
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Panjal  and  Zanskar  systms,  «Kcupy,  as  it  were,  ellipsoid 
basins  or  long  troughs  in  the  granite,  and  crush'-d  up 
against  it.  Lines  of  drainage  often  follow  the  line  of 
junction,  breaking  through  the  basal  granitoid  rock  at 
certain  points.  We  tind  a  very  instructive  section  on  the 
Panmab  Glacier,  further  west,  which  has  cut  its  way  down 
tlinOiigh  the  main  granite  axis,  having  here  n  breadth  of 
ten  inile$  or  so.  Further  up  the  glacier,  at  Drenmung, 
where  ii  bonds  round  to  the  north-west,  tbU  main  source, 
the  Nobundi  Sobundi  Glacier,  lies  parallel  to  the  line  of  the 
main  water  parting  between  the  Indus  drainage  and  the 
Oprang  Valley.  The  broad  river  of  tee  is  bounded  on 
the  south-west  by  die  granite,  on  tha  north-east  by  • 
great  series  of  stratified  rocks  fonalng  the  elevated  main 
range  for  many  odlee  and  dipping  to  9ie  aortfaweid.  The 
breadth  of  granite  continues  thence  fer  Bfleen  miks  south- 
east, .and  thm  anotinr  twentr-Jive  buIm  east  towards 
Gusherbnuiii  and  comes  in,  in  Die  BaJtmo  Vaiky,  forming 
the  wonderfnl  saurs  and  nealcs  «f  its  northern  side. 
Across  the  braadw  of  the  glacier,  moraine  after  moraine, 
for  some  three  miles,  the  pn-cipitoits  southern  flank  of  the 
Masherbrum  Ridge  rises,  all  of  stratified  rocks,  and  Gusher- 
brura,  at  the  eastern  end,  appeared  to  be  of  the  same  series, 
but  eloser  to  their  junction  with  the  granite,  and  vertical. 

.At  Gusherbrum,  K6  and  K.  a  stight  diange  in  the  strike 
of  the  whole  mountain  mass  taises  place.  The  head  of  the 
Terim  Glacier,  according  to  Dr.  Longfitaff,  extends  up  to 
Cusherbrum,  and  he  h»  proved  that  this  glacier  is  the 
head  of  Ryair*  Saichar  Glacier,  which,  so  far  as  it  is 
shown  on  the  ntlas  shrrt.  has  a  direction  \.\V.  to  S.E., 
the  line  of  valley  trough  being  continued  eastward  in 
the  Nubra  to  the  junction  of  that  river  with  the  Shayok. 
There  seems  a  probability,  arising  from  the  interesting  fact 
mentioned  by  Dr.  Neve  of  granite  rocks  on  the  south 
of  the  Terim  Glacier,  stratified  rocks  on  the  north,  that  the 
former  correspond  to  those  north  of  the  Bnltoro  \'alley, 
and  that  the  8tratil?pd  scries  from  near  Cusherbrum  con- 
tinues east  and  forms  the  water  parti  i-i;  hMvvi?en  the 
Oprang  Valley  and  the  Terim  (.llacier.  H  iuth  be  the  case 
we  have  a  continuous  strike  of  granite  along  the  Nubra 
River  to  ("hanglung.  vxAf  I-ydekker's  map,  Memoirs  of  the 
Ge<ilogical  Survey,  vol.  xxii..  thr-nce  to  ili^-  Mnr--.'  mik  I-a, 
which  I  know,  to  Nvak  Tso  of  the  Pangkong,  and  so  on 
towards  the  .Ming  KangH  range,  leading  into  Dr.  Sven 
Hedin's  Trans-Himalaya. 

To   r«;urji    ti'  Ma^-'i'-rbrum    riil^^'-,    I'lis    funis  \\^ 

rou'it'-rpdrt  lurthf  r  w-st.  atiil  i<  repri-i  nicd  by  thus-  rr- 
niarkabk  sharp-point,  d  p.  il,.,.  Nd.  n,  Hi6,  and  Bi;,  dh 
fhn  east  side  of  the  Hiafu  (VI  i<  r.  'I  his  prent  pl.Tcier  .ir.d 
the  Hisper.  indirating  the  posrinn  nf  tliis  Mustakh  axis  as 
far  as  llunza  Nagayr,  is  truU  nn-  nf  tlv'  nif.st  striking 
physical  features  to  be  met  wiil^  in  tlv>  niirala\ nn  chain. 

H.    H.  GODWIN-.XlSTEN. 


BOTANICAL  PAPERS  FROM  CAMBRIDGE.' 

nrUK  six  papers  referred  to  below  arc  the  work  of 
members  of  the  vigorous  scliool  of  botany  (including 
pal-vobotany)  which  now  flourish'-s  at  Cambridge. 

(i)  .Miss  Stephens's  investigation,  Ivegun  in  the  botanical 
laboratory  of  the  South  .\frican  College  at  the  suggestion 
o(  Prof.  Pearson,  is  of  considerable  importance.  The 
ren:t'are.T?  are  a  small  order  of  heath-lilce  shrubs,  allied  to 
th.-  Daphne  family,  and  limited  to  the  south-westem  region 
of  Cape  Colony.  Out  of  the  five  genera,  three,  represented 
liv  six  species,  have  been  examined,  and  have  all  been 
found  to  agree  in  tha  essential  points. 

The  ovary  has  four  carpels  and  four  locuil,  each  of 

>  (i)  Ttw  Rnbr*«>-MC  and  Eoibryo  of  cmiia  Pemsaceit.  By  ^  L. 
Siephcns.   (.Imaft^  SMm^,  wal.  uiiL,  pp.  |B9-}i :  pi.  mt.  sad  «H«i* 

luly,  locM)  ) 

1 1)  The  \n»totny  et  Sastfrtiaf a  fimi^i\-ua,  \jnii\.  Hjr  W.  SliUi.  (.Vrni 
FkftaheitI,  vol.        pp.  jo^ji  ;  t"n».  Nar«mb<rr.  lOoS.) 

(3)  Notes  oa  the  Anatomr  of  /'kv'n  tJalt.  Vin<\\.  Ry  I'.  W.  South  and 
R.  H.  COMMM.   t/M/..  ppb  9«>-iu  ;  fig..  :)S-4n,  Novrmber,  tgoS.) 

{4)  On  a  Com  ot  Cm/iutuuttu  kfM  /.Vamr^w.t,  CaiTuihcr<,  aiiacbed  In  a 
T  faTv  Shooj.  Ky  H.  Hiini<ha«  Thonaa.  (/iiii.,  vol.  viii  ,  pp.  119-60; 
p    I  .in  S  fi»»  ji,  xj.  July,  'q™*.) 

(•)  The  MoTpholoKV  and  Anaiomy  of  I'ttii  ularia  /•rathfit/it,  Oliwr.  Uy 
R.  H.  CMIfMOO.   {fHif.,  pp.  t'ljtv  6-ij,  April,  iqoo.) 

W)  On  an  Abnormal  (iyngtcrum  in  S/cuk^t  J/Zfulsm,  Uoo,  Uy  A.  W. 
Bartlcii.  pp.  138-4.  .  fw  I'  .  TT  .V|Mj|,  1909.) 
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which  contains  from  two  to  four  anatropoits  ovules  with 
two  integuments.  'I"hc  embryo-sac  is  derived  directly, 
without  intermediate  cell-formation,  frum  its  mother  cell ; 
hence  the  reduction-division  takes  place  in  the  nucleus  of 
the  embryo-sac.  Four  nuclei  are  first  formed,  and  then 
>  ach  of  those  divides  into  two.  The  four  pairs  of  nuclei 
ar>-  usually  found  lying  croas-wise,  one  pair  :it  e.ich  end 
of  the  sac  and  the  other  two  at  the  sideS.  I.m  U  p.itr  then 
divides  again  ;  four  free  nudei.  One  from  ea^h  group,  fiise 
to  form  the  primary  endosperm-nucleiis,  while  the  three 
remaining  cella  la  the  four  groups  assume  more  or  leas 
the  arrangemeot  and  appearance  of  an  egg-mparattis. 
Thus  the  mature  emb«y»«ec  normally  cootains  four  peri* 
pheral  groups  of  eelb,  each  group  resembUng  an  egg- 
apparatus,  and  four  nudei  in  rae  middie,  fusing  to  fonn 
the  endosperm-nuckiis ;  ocraslonal  variations  from  the  pre- 
vailing arrangemeat  were  observed.  Usually  it  is  the 
ovum  belonging  to  the  group  nearest  the  micropyk  which 
is  fertilised.  In  the  case  of  this  apical  group  fertilisation 
has  been  npeatedly  observed;  there  'a  no  evidence 
that  parthenogenesis  occurs.  The  interesting  question 
whether  the  quadruple  eiMlosperm  nudet»  b  fatilMed,  aa 
In  typical  angiospemu,  by  one  of  the  male  aucM,  has  tint 
yet  been  determined.  The  eotbcyo  is  remarkable  for  the 
absence  of  a  suspensor,  the  small  development  of  the 
cotyledons  in  comparison  with  the  bulky  hypocotyl.  amd 
the  absence  of  a  root-cap  up  to  the  time  when  die  aeed  is 
ripe. 

Thf  significance  of  the  peculiar  type  of  embryo.*ac  In 
this  order  (only  paralleled,  as  yet,  by  a  species  of 
Euphorbi.T)  is  fully  discussed.  The-  interest  of  the  quf*- 
tv>n  is  enhanced  by  the  considfraiion  that  the  Penaface.-e 
app'ai  to  be  a  dying-out  family,  as  suggested  by  their 
limited  distribution,  the  non-gerinlnation  of  the  seeds  in 
culture,  and  the  extreme  rarity  of  seedlings  in  nature. 
The  author  stims  up  her  conclusion',  .is  f.illows  ;  '•  This 
embryo-sac  is  probably  to  be  reg.artlcd  d»  a  tleiived  form, 
with  all  full!  m-  ^»aspores  includ'nl  in  its  development.  rath»'r 
than  .-»«!  ,1  primitive  one,  ..."  "It  is  suggested  that  in 
eith'T  1  .IS'  its  cndnsju  i  Ki  is  (m  ni'  il,  like  that  of 
llV/u't/.ii/iirt,  by  a  fusion  of  potential  gametes,  all  the 
nuclei  in  the  aac  being  looked  upon  as  potential  or  raduced 

gameti-s. " 

(i)  'I'he  g«  nils  Saxf'^^oth.-ra  is  represented  bv  a  siujjl'^ 
speri«'S,  a  small,  \<  w-lilcc  tree  growing  in  wet  woods  uii 
the  upper  slopes  nf  tli"  Chilian  .Andes.  Mr.  Stiles  has 
mm\f  a  detailed  in\ .siij^.ition  of  the  anatomy  of  both 
laiive  and  reprodu<  :i\'  organs,  and  confirms  the  posi- 
tion visually  assigned  tn  the  genus  as  n  member  of  the 
I'odin  ir  pi  ;i .  ,1  itili'  oi  taxoid  conif' rs.  At  the  same  time, 
he  finds  niati\  pr)ints  iri  common  b»  L\\  '  •  n  ^^axrgolhafa  and 
the  Arau' ,irii  :i .  He  unnecessarily  w- .ikf  ns  Ijis  case  bv 
the  statemrnt  that  "  Saxegoth.-ca  dirters  from  tlw 
.\rnur.irie.T  in  having  the  ovuli'  W>\i»rted"  (p.  the 
ovule  Is,  of  course,  inverted  in  both  groups  alike. 

The  author  concludes  : — "  Thus  it  would  seem  probable, 
as  l.indley  said  in  his  first  description  of  the  plant  [1851], 
that  Sa.xegoihira  is  a  transition  of  a  remarkable  kind 
between  the  Pinarc;^  and  the  Taxacea."  The  conclusion 
Is  interesting,  ns  it  supports  the  view  that  the  Coniferales 
.ire  ess>»ntially  a  monophylelic  stock. 

(T)  The  authors,  Messrs.  South  and  Coni[)ln:i,  \v't<-  v" 
fortunate  as  to  have  at  their  disposal  a  plant  of  tli»" 
Mexican  cycad.  Diaon  cdutt,  no  less  than  no  years  old  : 
it  had  spent  thirty  years  of  its  life  in  the  Botanic  Garden 
at  Manchester.  In  so  old  a  plant — 65  cm.  in  height  ai>d 
cm.  in  girth — the  narrowness  of  the  vascular  7one  was 
u  niarkabit- ;  it  was  only  J  cm.  in  thickness,  one-fifteenlh 
of  tlf  radius  of  the  stem  ;  this  poor  development  of  the 
conducting  system  is  accounted  for  by  the  small  number 
of  leav<'s  functional  at  one  time,  the  slow  rate  of  growth, 
and  the  xerophilous  habit.  The  Structure  of  the  stem  is 
normal  ns  in  Stangi^ria,  showing  none  of  the  vascular 
anomalies  characteristic  of  some  Other  cycadaceous  genera. 
Within  the  stem  two  dome-like  systems  of  internal  strands, 
running  out  into  the  withered  peduncles  of  bygone  eofiCfl« 
Were  observed.  The  authors  accept  Count  5»olniS- 
I.aubach's  interpretation  that  the  growth  of  the  stem  is 
sympodial ;  each  cone  terminates  the  main  axis,  while  the 
stem  is  continued  by  one  of  a  pair  of  opposite  buds.  The 
presence  of  two  such  buds  (one  being  abortive)  is  a  new 
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obvrvat-on  of  ihtr  authors",  and  is  intert'--i;tiij  from  the 
jnalogv  wiih  th«>  t,>aiiy  Moo/oic  j;oi>u!i  Anoinuzaniitv!>,  in 
which  ^aih  frut titir;ition  i>  ri  ,1  t  rmirol  |iO«ition  in  the 
fork  tytw-fn  two  vcfJfJative  branthcs. 

The  anatomy  ttv-  peduncle  agrers  with  that  in 
Stangerin,  ccntr  w  Icm  occurring  in  the  upper  part, 

while  small.  b!itiJ-'-ndinj;  h;mili. uh-.-u  q(  fiOACeiltric 
structurc,  arc  prr«;nt  ii;  th''  b.cal  rcj^i.ui. 

NodulfS,  perhaps  comp.'iraljl.:  to  ttm-.'  of  xhv  I.fgu- 
minos*,  occur  on  the  rooii.  i  lie  .uKhur-.  i  -  ^^anl  ihc 
sympodial  orf;ani4ation  of  Dioon  and  St.ini;i  i  :.i  .i>  pnmi- 
I'v-.  and  hold  that  the  monopodia!  growth  ol  ihe  trunk 
i.r-.TV-.)  !.v  Prof.  Prarson  in  F.ncephalartos  is  clearly  a 
lat'T  developniicnt,  and  ronnect<>d  with  the  production  of 
scvieral  cone-s  simultan-  ou^l^ . 

(\)  Though  for  many  years  past  n»>  one  has  doubted  that 
the  fossil  cones  group«l  undrr  Calaniostachys  were  the 
fructifications  of  calamites,  the  direct  proof  of  continuity 
ha*  so  far  been  lacking  in  tho  case  of  those  specimens 
which  at  the  same  tim.>,  -ihow  the  internal  structure  pre- 
s.'v-<i.  In  this  memoir  Mr.  Thomas  records  the  dis- 
cov^^ry  of  the  \v»-1(  kniMVti  petrified  fructification  Calamo- 
stafhys  fUniicvtuui  in  1  annection  with  the  vegetative  organs 
Of  the  plant  to  which  it  belong<>d.  He  has  also  made  some 
ir.trresting  incidental  oWrvations— the  probable  presence, 
below  ihp  lowest  whorl  of  bracts,  of  a  dtK  comparable 
t  t  the  annuUis  of  Equisetum,  the  presence  of  hairs  (rare 
in  this  family)  on  the  axis,  and  the  close  agreement  in 
structure  between  the  bracts  and  the  Tegetatfve  leaves. 
The  author  has  also  observed  impressions  of  cones  and 
leafv  slioots.  which  he  refers  to  the  same  species  with  the 
petrified  specimens,  identifying  both  with  the  PmraeaJantcy- 
ttackys  llillmtn^oni  of  Weiss  and  the  AsttraphyUilft 
(Calamoil.tiitif)  grandis  of  Sternberg.  He  StIgfiestI,  With 
5cod  reason,  that  the  name  CalamastaekytBiiMUyana. 
hitherto  Used  for  the  structural  specimens,  may  represent 
a  typ**  rather  than  a  species.  In  discussing  the  morpho- 
lcj;ical  questions  involv-d,  the  author  rightly  emphasises 
fh"  homology  between  bracts  and  foHage  Mives,  so  dearly 
bi  ought  out  in  his  specimctis. 

(5)  i'lrieuioria  brachiala  is  a  small  species  from  the 
Sikkitn  Himalaya  discovered  by  Sir  Joseph  Hooker:  it 
grows,  at  an  altitude  of  about  ii.ooo  feet,  on  the  trunks 
oi  \hits  nvibiam,  among  moss.  The  plant  cooAti  of 
a  f!o«erfn|S  «tMn  two  or  three  inches  high,  ■  few  renl. 
form  l-nves.  and  several  slender  rwMers  bHiring  tinv 
bLidder-traps  and  tubers.  Tha  po«M  «f  mala  Interest,  as 
in  other  species,  is  the  morphology  of  the  runners  in 
refaition  to  that  of  tha  leaves.  The  sira|^  view  that  the 
"teavM"  are  phylkmes  and  the  nranert  caulomes  is 
i»iect(d.  on  account  of  the  Innumerable  transitions 
between  the  two,  and  the  fact  that  the  bladders  are  found 
indifferently  on  both.  The  theory  that  the  rmmers  ar» 
OKialtscd  leaves  has  been  stroni^y  malntidned  by  Gocbpl, 
but  the  author.  Mr.  Compton,  fovoun  the  alternative 
int«fpi«tati«n,  advocated  by  the  younger  Schimper.  that 
the  runners  are  of  the  nature  of  8tem«.  and  that  the 
•*  leaves  *•  have  been  derived  from  similar  organs  bv  a 
process  of  flattening— that  they  are.  in  fart,  phvtloela'des. 
The  i|uest!<m  is  one  of  much  diflicultv  :  the  author  puts 
his  case  well,  but  we  take  exception  to  the  argument  that 
his  Interpretation  "ta  witfioot  the  theoretical  demerit  of 
the  ventranr  view,  in  that  it  does  not  t.-nd  towards  an 
abolition  of  morphokigiral  categories."  The  question  as 
to  the  fflodlfirations  that  may  have  tak^n  place  in  the 
or<*tm«  of  the  genus  Utrirularia  must  surely  be  d<-cid''d 
without  reference  to  the  convenience  of  the  theoretical 
tnnrphotogist. 

(b)  Mr.  Bartletf's  little  papT  i«  a  description  of  two 
flowering  shoots  of  the  common  woundwort,  found  at 
Medstead.  in  Hampshire,  which  showed  C4Ttain  floral 
aI>normnliti>-s,  incre.ising  in  degree  towards  the  apex  of 
fh'>  shoot.  In  the  e\treme  cases  the  pistil  was  reprosenfd 
hv  two  hairy,  foliaceous  carpels,  usually  united  by  their 
edg*s  b'*low.  ,Tnd  bearing  abortive  ovules.  This  terato- 
W^ical  condition  confirm  -  th>'  conclusion,  based  on  develop- 
ni'tit.  that  the  pistil  of  I.ablat;!;  is  reallv  bicaroellarv, 
though  the  ovary  is  aundriloi  iil  ir,  11.-  floral  axis  pro- 
duced nt  its  apex,  within  the  modified  ovary,  one  or  more 

n-><ver-buds — a  case  of  Masters'*  "  median  floral  nmiifi. 
cation."  D.  H.  S. 
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THE  PRODUCT I(>\  BLACKWATER 
/•is"  IE  A'.' 

r)RS.  WAKKLIN  H.\KR.\11  r.nd  W  arrington  Yorke 
have  pieced  together  the  re>v]lt  of  their  investiga- 
tions, in  the  form  of  a  report,  unJ-riak-n  for  the  black- 
wat'  r  f.A.  r  •  \peditton  to  N'y '"--I'  liul.  The  object  of  the 
work  '.'..ts  10  determine  how  blacku.it-r  f' ver  is  produced; 
111  lint  :',  it  may  be  stated  that  the  nuthois  li.iv.-  l;i-;.  d  to 
aicoiuplish  this  object.  Incidentally,  t^i"  wmU.  waa  in- 
tended to  throw  light  on  many  of  th*-  imc- rtaintics  con- 
nected with  the  fever,  and  in  this  respect  they  have 
succeeded . 

In  si!u))l<  languiige,  blaci^water  fever  is  a  fever  which 
or  riii^    in   i«iT>t>ns    who  have   been    ir^  .itid  qijiiiin>  . 

UbU-iUy  for  iualaria.  .in-l  !h«»  rlinir.il  i Dnii'-'  t n in  between  the 
fever  and   the  quininr    l-.as   li.rn  IvMtnd  dispute. 

The  authors,  after  --(udyin^  th"  proi  ■■-.^•■->  of  tie;  dissolv-ng 
up  of  r<Kl  blood  <  MI  ()Li-.r'..^  r  A  lari;.-  ^Mri'-lv  of  con- 

ditions, adduce  ample  enUetue  to  show  that  the  alkaloid 
quinine  can  ha>molyse  red  blood  cells,  but  that  a  direct 
action  of  the  alkaloid  in  the  body  is  excluded,  because  the 
concentration  of  the  quinine  in  the  blood  plasma  of  persons 
imdcr  tre:itm«'nt  for  malaria  is  utterly  insutTicient  to  pro- 
duce an  .i-ii  I  rt.iiii.iMe  .amount  of  hicmolysis. 

Since  quinine  pl.iys  a  part  in  producing  this  peculiar 
condition,  but  does  not  cause  it  directly,  it  was  necessary 
to  look  farther  afield  for  other  etiological  factors.  The 
authors  have  investigated  the  condition  of  the  plasma  itself, 
since  in  another  disease,  in  which  dissolved  blood  corpuscles 
are  seen,  the  h:rmoIysis  has  been  proved  to  be  due  to  a 
substance  in  the  serum  known  as  hemolysin.  No  trace 
of  such  a  substance  could  be  found  in  the  serum  of  black- 
water-fever  patients.  They  leave  this  riddle  unsolved,  and 
turn  to  the  question  of  the  situation  in  which  the  h.-emo- 
gldbin  is  set  free.  Proof  appears  to  have  been  fnitnd  that 
the  site  is  the  blood  itself,  and  not  the  kidney-  urine, 
as  h.td  been  supposed.  Another  fart  which  has  been 
brought  to  light  by  the  authors  is  that  the  only  change 
which  occurs  in  the  kidneys  in  uncomplicated  cases  of  the 
fever  is  the  appearance  of  .t  brownish  niaterla!  placed  in 
the  lumen  of  the  renal  tubules.  No  degeneration  or  other 
indications  of  pathological  conditions  are  to  be  found. 

Various  other  points  ar-^  dealt  with,  and  the  reading  of 
the  work  is  ma-i  r:.dl\  ;i>.visted  by  th>;  publication  of 
summaries  at  the  termination  of  each  chapter.  The 
theoretical  reasoning  is  well  carried  out,  and  the  work, 
white  failing  to  solve  a  difiicult  problem,  certainty 
illuminates  many  contributory  factors  in  the  production  of 
blackwater  fever.  H.  W.  Armit. 


THE   ORGAStSATIOX   OF  TECHNICAL 

EDVCATIOS.' 
'T'HE  position  of  higher  education  has  altered  immensely 
*•  in  the  last  ten  years  since  I  ceased  to  be  intimately 
connected  with  teaching.  In  the  first  place,  the  number 
of  agencies  engaged  in  th-  work  has  multiplied,  the 
number  of  students  they  attrai  1  l..is  grown,  and  the  funds 
at  their  disposal  are  greatly  larger,  .^t  that  time  there 
were  two  imiversities  in  England,  besides  the  old  founds* 
tions  of  Oxford,  Cambridge,  and  Durham— London  I'ni- 
versitv,  a  purely  examining  body,  and  the  Victoria 
I  niversitv  at  Manchester,  uniting  the  three  colleges  in 
Manchester.  Liverpool,  and  Leeds,  Now,  If  WC  may  reckon 
Newcastle  in  addition  to  Ourfiam.  there  are  seven,  each 
well  equipped,  and  with  a  s:  itT  nf  professors  competent 
and  anxious  to  advance  knowledge  and  to  train  their 
students  for  the  duties  of  life. 

But,  besides  this,  there  is  in  almost  every  important 
town  a  technical  school  or  college  supported  by  municipal 
funds,  in  two  cases  at  least  outside  London  an  integral 
part  of  the  university,  everywherw  doing  work  which  must 
be  done  if  we  are  to  maintain  our  position  in  the  world. 

I  "  An  lnve»iir»*«'<  int"  <hc  .Mcchani,in  of  Prodaclma  of  Blaclfwater." 
By  Df.  I.  n.  Wakclin  Kariatl  and  Dr.  Warnnnion  Yurke.  (Br'mi  xht 
Krport  of  ihc  Hlackwaf.r  ftyrt  Kxpeililion  l**  NynMliinH  of  t1>e  Liv=rp.>  I 
School  of  Tropical  Mf<t«cinr,  1507-9V  AitHalt  »/  Trfpital  MtJiciiu  »nJ 
Pttrnulfhi^y,  urir,  T  M..  vol.  ii>..  Na  i.OetiiMr.  Pp.  156  ;  wiih MWSnui 
illustr»tion<  and  iabl««,  &c.  <l.iveri>oo)  ;  Vnivenltf  Pr»» ;  LeCldMt  Caa« 
,|aH1^  and  Co.,  I-(H.,  i  -:.  .:>-1    Pnc  i  6rf. 

From  the  presidcnii-il  lol  itrv.  ([rl  vrrcd  lo  th«  Auociation  oflMudad 
litttitntiom  oo  FcbiMr)-  1 1  by  Dr.  R.  T.  GlMtbrook,  F.R.S. 
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I  do  not  mean  that  th  si  t-  Lhtucal  colleges  art  lU  \\<  w 
since  it<99 ;  most  of  them,  possibly  all,  were  in  e*isience 
before  that  time,  but  their  importance  is  now  more  fully 
realised,  and  the  nugnitude  of  their  task  more  coaipletely 
^rasped,  by  thoae  who  are  reipontible  for  tbcir  nuintenMice 
and  progress. 

Turning  to  London,  we  have  the  University  with  its 
colleges.  University  College,  King's  College,  and  the  East 
London  Collrgp,  strugghng  to  realise  under  no  small 
difficulties  the  ideal  of  a  great  teaching  universitj',  and 
doing  it  with  increasing  success ;  the  Imperial  Technical 
College,  with  its  constituent  parts ;  the  Royal  College  of 
Science ;  the  Royal  S<  hool  of  Mines ;  and  the  City  and 
Guilds  College,  which  has  just  started  with  high  aims  on 
Its  dBICttIt  tadEi  mmd  the  numerous  technical  colleges  too 
many  to  mention,  lame  of  them  old  institutions  inspired 
to  new  •ndMVOim  by  the  wise  action  of  the  Charity  Com- 
mlsstoners,  the  grfif-rosity  of  city  comnaniiec.  the  vivifying 
influence  of  the  wl  ivky  money,  or  tne  foresigjlt  «f  the 
education  authority  for  the  county. 

K  list  containing  the  names  of  these  institutions  through- 
out th"  countr}-,  showing  the  funds  administered  on  their 
bel.alf,  their  staff  of  teachers,  and  their  roll  of  students, 
would  prova  a  formidable  document,  and  if  the  list  were 
cooiparad  ^th  a  similar  one  dmwn  up  ten  or  fifteen  years 
ago  the  aflWBtit  of  praema  would  be  obvious.  I  am 
aware.  «f  eourse,  duit  it  we  compared  it  with  a  similar 
liat  drawn  up  for  Gennaity  or  America,  our  mimbers  and 
retources  would  appear  but  smalL 

I  do  not  direct  attention  to  our  growth  in  any  spirit  of 
self-glorification  or  with  any  view  to  suggest  that  we  ought 
to  be  satisfied,  but  rather  tliat  you  who  are  so  well  qualified 
to  advise  and  to  judge  may  take  stocit  of  the  position, 
may  ask  j-ourseKes  whether  your  efforts  are  in  all  cases 
being  well  and  wisely  direelnd,  what  ought  to  br  your  aims, 
and  what  your  own'  position  relative  to  the  Other  agencies 
around  which  have  the  same  genera!  object  in  view. 

This  is,  I  take  it.  the  more  necessary  because  of  the 
prolMbie  targe  influx  of  additional  work  with  which  in 
the  course  of  a  few  ^ears  educational  authorities  in  all 
parts  of  the  country  will  probably  be  called  upon  to  deal, 
while  here  in  London  the  need  for  some  general  considera- 
tion is  the  more  urgent  because  of  dte  work  which  the 
Royal  Commissioners  for  the  University  of  London  are 
now  engaged  upon. 

What  are  the  aims  which  we  wboae  worlt  lies  mainly 
with  the  technical  institutions  of  the  country  have  to  set 
before  oursefves?  What  is  our  podtion  in  tlie  adieme 
of  education  which  is  gradually  bding  evolved? 

Now  there  are  two  seta  of  individuals,  for  each  of  wiiidi 
a  eomewliat  different  bohw  of  training  is  needed,  those 
who  art  to  be  leaders  In  induitrlat  pursuits  and  thoca  who 
will  ever  remain  among  (he  rank  and  file.  While  It  should 
»hn^  be  posaiUe  lor  the  workman  to  riae  to  the  tank 
of  leader— and  your  edieme  of  edueattm  tnnit  give  fuH 
opportunity  for  this— the  methods  of  •  trade  sdiool  aimed 
chiefly  at  giving  to  the  workers  in  its  district  that  fuller 
knowledge  which  mafcce  their  labour  skilled  must  clearly 
dUfar  fhm  thoae  of  a  coIl^c  designed  to  give  ^  bigjiest 
teehnieal  training  to  diose  who  are  to  lead  and  guide  the 
wDfkere. 

M.  Ledoe,  In  a  recent  fMper  pubKriied  In  die  JMn/Sn 
da  la  Sacllttf  ffadbiffrle  natfoflalc-.-Che  Sodetv  of 
Arts  of  France— directi  attention  to  the  four-fold  (Svieloo 
of  German  instruction  in  technological  science : — 

{l)  Ttic  comprehensive  training  which  is  tO  tum  OUt  the 
futurr>  captains  and  leaders  of  imlustiy. 

(a)  The  provision  for  putting  trustworthy  Information  on 
technological  matters  at  the  disoosal  of  traders. 

(3)  Central  institutions  established  for  the  adentllic  and 
pnictical  study  of  special  industries,  and 

(4)  Local  technical  schools  adapted  to  the  qKCial  needs 
of  particular  localities. 

In  Germany,  as  we  kn  ow,  the  great  techn'ral  institu- 
tions have  developed  almost  independently  of  the  ancient 
universities. 

The  term  university  was,  we  are  told,  in  the  Middle  Age* 
used  to  denote  any  community  or  corporation  regarded 
under  its  collective  aspect,  but  finally  it  came  to  mean  a 
community  of  tenchers  and  scholars  whose  corporate 
existence  bad  been  recognised  and  sanctioned  by  civil  or 
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b\  I  cclesiastlcal  authority,  or  by  both.  In  its  earliest  stage 
it  was  probably  a  scholastic  guild,  a  spontanr-ous  com- 
bination of  teachers  and  scholars  formed  ow  the  model  of 
the  trades  guilds  or  guilds  of  aliens,  in  great  measure  for 
mutual  protection.  In  still  earlier  days  le.irning  flourished 
mainly,  if  not  entirely,  in  the  monasteries  and  cloisters, 
and  the  earlier  universities  took  their  rise  in  the  endeavour 
to  provide  in<truct!on  lw»yond  the  range  of  the  monastic 
•tthiiol,.  For  tlur  mi>s:  part  they  were  organised  under  the 
four  faculties  of  theology,  law,  medicine  and  pbikMoptay,  or 
the  urts,  and  they  retained  this  constitution  until  (ha  last 
century. 

In  ti(.Tmany  the  activity  and  importance  of  the  universi- 
ties dates  from  the  time  after  Jena,  1806,  when,  as  we 
wtrrc  remindi--d  by  Sir  Norman  Lockyer  in  his  presi- 
dential .i<Mri>s  to  the  British  Association  in  1903,  King 
Kri-dcriik  William  111.  and  his  counsellors,  among  them 
Wilhclm  von  Humbokit,  founded  the  University  of  Berlin 
"  to  supply  the  loss  of  territory  by  intellectual  effoft." 
In  the  main,  however,  it  was  fiiuiicl.  d  on  the  ancient  line«, 
and  when  later  on  in  the  i  luuiy  the  problems  of  the 
application  of  science  to  industry  had  to  be  faced,  and 
the  technical  high  schools  came  into  exielence,  (hey  war* 
developed  independently  of  the  universitiee. 

By  1903  the  separation  from  the  universities  had  become 
definite.  In  Prussi.i  thf*  Emperor  had  rernfi.iised  H  by 
giving  certain  of  tlv  gr-at  school*  the  rit^ht  tn  grant  tfie 
degree  of  Doctor  of  Engineering,  '.hiis  puninf;  them  on  an 
equality  with  the  universities,  and  by  adtniiung  the  prin- 
cipals to  the  Prussian  House  of  Lords,  giving  them  the 
title  of  His  Magnificence. 

Now  there  are  in  Germany  ten  of  these  technical 
universities,  at  Dantzig,  Berlin  (Charlottenburg),  Aix, 
Hanover,  Munich,  Carlsnihe,  Dresden,  Stuttgart,  Dann- 
stadt,  and  Brunswick,  all  over  the  length  and  bf«adlli  of 
the  land,  with  nearly  ia,ooo  fully  qualified  day  students 
between  thenii  and  more  than  aooo  in  addition  wfaeee 
cjualificatione  are  not  complete.'  Last  year  i6(^  dipkmuia 
were  gr.-inted,  and  of  thoce  who  received  die  diploma  t3» 
took  the  degne  of  Doctor  of  En^neerlng. 

The  age  at  which  these  atud««ts  begin  their  work  i» 
from  eighteen  to  nineteen  years,  and  m  "  matriculation 
for  fully  qualified  studenti  at  German  technical  uni«efri« 
ties  is  the  completion  of  the  full  nine  years*  eeeondaiy- 
«chool  course  at  a  dassical.  aemi.daseical,  or  modem 
iwoondaty  school."  Besides  these,  there  are  the  twenty 
older  unlvcnitle*,  with  48,000  studenta,  of  whidi  •  large 
mmiber  ttuify  ebemistiy  and,  to  use  a  (^oibridce  oHkial 

eraee.  **  other  brandtet  of  phyiicB.'*  TIm  atudenti  woric 
r  four  ycarst  tMnatliir  after  »  minimum  period  of  Me  year 
in  works,  and  die  aim  of  die  tnstitutlone  » to  train  aoMrte. 
inventors,  high  (edmical  State  and  miraidpal  oildals« 
captains  Of  industoy,  owners  of  great  woite,  profeaaort, 
eeoondary  teachers,  engioeerB,  architects,  chemist*,  fte. 

Besldee  liieBe  ten  tedinical  aniverHtiee,  there  are  ipeelaf 
engineering  and  other  technical  sdioole  for  the  training 
nf  owners  and  managers  of  amall  works,  foremen,  clerka 
of  works,  tniviQ-ors,  draughtemen,  and  the  like. 

Now  I  have  net  referred  to  thia  merafy  to  maik  our  own 
Heficleneies,  but  rather  to  afford  some  giiidaoee  aa  to  the 
lines  along  which  we  are  to  develop.  Are  we  to  kiob 
forward  to  the  growth  of  .technical  univerddee  in  cadi 
I  own  arising  naturally  out  of  the  collegea  wMi  whidi  we 
:ire  connected,  but  independent  of.  ano  at  the  same  time 
rivals  of,  the  universities  which  Itt  many  case*  cstst 
:>lreadv  alongside  our  own  colleges? 

The'  answer  to  this  question  must,  T  think,  be  in  tlw 
negative,  with  possibly  one  or  two  exceptions — we  will  put 
aside,  for  the  present,  London  and  the  two  ancient  tmi> 
versifies — it  would,  1  think,  be  suicidal  to  suggest  that 
in  Manchester  or  Birmingham.  Leeds  or  Liverpool,  tber« 
should  he  two  degree-giving  bodies,  one  connecteid  with  the 
arts.  literature,  and  pure  science,  the  other  with  those 
applications  of  science  on  which  industt^  depends ;  and  for 
this  re.nson,  among  others.  The  universities  of  England 
are  modern  creations  animated  by  modern  ideas,  and  con- 
trolled by  men  whose  main  endeavour  is  to  bring  home 
to  the  mass  of  their  <  1  iiii'.tr\ iri'  ii  thr  blessings  of  know- 
ledge. The  seclusion  of  tlv  mrdi.inni  cloister,  the  quirt 
of  the  monastery,  or  even  of  tlv  ccnirt«i  and  quadrangles 
by  the  Isis  ?nd  the  Cam  are  not  for  them.     They  are 
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placed  amid  the  busv  huuntN  of  rommcrce,  close  to  the 

fnondr>-  and  ths*  Workshop,  ;iiid  their  students  seek  to  draw 
iroin  ancient  loariiing  and  Iroin  tuodern  research  alike  those 
lessons  of  truth,  thusc  uritrring  laws  of  nature  in  accord> 
ance   with   which  must  praj;r(:'.s   it   our  country  i$  to 

remain  great,  ;o  liold  th  .■  premier  place  among  the  nation*. 

1  hf?sf  univers:t;.-'s  will  do  for  US  What  UlC  technical  lli^ 
schools  have  done  for  Germany. 

Let  me  not!?  on<'  important  difference  between  their 
constitution  and  that  of  tlic  ancient  univrsltii^s.  They  nrp 
not  Republics;  the  !5ena:e,  tfic  j^ur'.cral  bodv  of  professors 
and  independent  lecturers,  is  not  the  yoveminy  body.  'Ihc 
court,  with  which  control  ul'.ima:>-lv  rests,  is  a  large  body 
representing  all  interests  in  the  town  and  district.  The 
court  selects  the  council,  whicti  has  executive  power,  and 
>n  both  bridif"5  the  tpachfrs  Iv.ive  representatives;  but  in 
:h;s  way  tlie  <  t:eciive  maiia^jement  of  the  university  is  in 
the  h,ind5  of  a  snu'ill  bodv  of  business  men  ready  to  give 
the  fullest  afteniion  lo  tlie  wishes  of  the  teachers,  but 
capabk  of  bringiiif;  otheT  ((uaiities  to  th"  consideration  Ol 
the  complex  problems  with  wliich  tlvy  liavc  to  duti 
«xperienc«d  in  dealing  witli  men  and  witlt  affairs. 

The  prospects  c'f  the  inod'-m  universities  of  England  are 
bright;  it  is  our  business  in  our  t-chnical  ?:rhools  to  sup- 
plement by  all  means  in  oiir  power  the  efforts  ih- y  are 
mafesnfj  to  -^fllve  a  difficult  problem.  Those  who  arc  to 
«p<-ak  to-morrow  caa  tdl  you  better  than  I  how  the  task 
is  being  done. 

But  with  all  the  progress  we  h.i\e  made  we  are  stil'.  far 
behind  Germany  irt  very  many  vital  respects.  I  am  aware 
that  tlif>  standard  of  entrance  at  our  universities  is  b^ing 
ISraduatiy  raised;  it  will  b'-  lonf;  indeed  before  it  reaches 
th'-  nine  years'  secondary-school  course  required  in  Prussia 
tor  ailmi«5;5on  to  any  of  its  four  t'?chnirn!  (in:v»r?itip';- 
Still,  wp  may  look  forward  with  some  certaintv  to  the  time 
wlh'n  nur  univrrsitie^  will  d^  the  work  for  England  that 
those  four  univ-rrsitirs  do  for  I'russia  ;  and  while  in  some 
cas'-^  the  ronnrrtion  h.-tween  the  technical  college  and  the 
universitv  will  be  very  rinse,  i;  j.;  well  to  realise  that  there 
IS  an  inimens*:  task  before  us  whirh  cannot  be  touched  hv 
the  univprsilies.  l'ni\.rsi;y  work  is,  in  the  main,  dav 
work;  it  calls  for  the  whole  time,  the  whole  energy  of  tine 
student;  it  may  be  that  for  a  time,  in  some  of  its  pre- 
limtnfirv  <iorne  progress  rnn        mad«>  hv  rveninj^ 

woik,  but  a  full  univnrsitv  course  d"mands  more  time 
than  a  fiard-workrd  man  should  after  his  d.'iy's  task 

is  done.  'Die  marked  feature  of  lire  t.chnicnl  rolleg.-'  is 
if?  evening  work,  the  education  it  prm-ides  for  those  who 
haie  hy  day  to  make  th.-ir  l:\in^,  r.iising  .and  imoroving 
th  i^ualitv  of  their  work  hv  tr.iininc  their  intelligences, 
by  nuttiiiL;  cle.trly  befor<'  tlem  th-  wh\  and  the  Wherefore 
of  111.-  pror,  vses  in  which  tin  \  take  part. 

I  am  not  Nun-  whether  statistics  .  xi^i  as  ;o  th'-  :r.inil>'T 
of  the^i;  -tiuients,  the  classes  they  attend,  und  th'-  work 
thf'v  do.  I  li.iv.-  se.  a  fii^Lifps  for  London,  and  no  doub' 
th- V  n)lcht  b"  ol>;ained  (or  the  country  lari;e.  Few 
amonL;  these  ^tufU  iMv  hope  to  reach  univi  rsit\  -.t.mdard, 
nor  should  their  t'-a<hln;5  hf  plann*^  at  !hougli  this  wrrc 
the  main  object  iti  \jew.  I  h'-\  fall,  it  si  '-ms  10  m' ,  into 
two  main  rategori'-N,  the  adcd'  scents  —  to  u>.'-  th'-  word  of 
th<>  continuation  schools  r'-port  who  iiave  rrcrntlv  left 
«-hool  to  commence  some  trade,  and  (or  whom  the  con- 
tinuation schools  are  designed,  and  then  the  older  work- 
m«»n,  who  want  to  iindTsfand  th*"  work  th*»v  do.  to  pre- 
pare themselves  for  posts  a>  forem'-n  or  oV'-rs''ers,  ^r\A  to 
V»e  given  some  wider  outlook  on  lif-  than  the  >tit>p  or 
f.TCtory  affords.  Ther"  is  room  for  a  lar^^'■  development  of 
both  these  tasks,  for  iror-  coordin.ation  of  th-  work,  and 
great'-r  continuity  of  'ffor'.  Klenientarv'  t''chnical  educ.i- 
fion  is  needed  in  ail  our  towns,  technical  universities  are 
ne-d'^d  in  a  few  great  cities  onlv  ;  for  th'jse  lattCT  W*  OinSt 
concentrate  both  <!nidents  and  teachers. 

A  scheme  whereby  the  eyeniru,'  t'-clmical  institutions  of  a 
district  would  look  to  a  tec>mical  uiuv^rsitv  in  one  of  the 
main  centres  of  population  as  their  university,  would 
organise  their  work  in  connection  with  the  dav  rla«sf>;  of 
the  university,  and  would  confine  their  own  ambitions 
with'n  mfsderat*"  hounds,  endi^avottHni.^  to  do  th' ir  work 
within    those   Hounds   with   the    hiuhi-st    i>ossihIe  riTicirnrv, 

would  do  much  for  the  real  interests  of  the  nation.  To 
promola  weh  a  Kheme  ought  not  to  he  «  task  be]rond 
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tlie  powers  of  this  association.  It  is  a  national  work,  and 
one  which  should  readily  gain  the  assistance  of  the  national 
authorities. 

In  any  scheme  two  matters  must  be  borne  in  mind. 
system  of  bursaries  and  scboIarshi])s  must  open  the  uni- 
versity to  any  student  who  can  sufficiently  profit  by  the 
opportunity  thus  offered;  this  is  generally  admitted;  Inn. 
in  addition,  it  should  be  possible  for  the  teachers  to 
advance  knowledge  by  research  and  study.  To  do  this  in 
each  technical  school  or  trade  school  is  clearly  impossible. 
If  its  importance  were  once  recognised,  it  ought  to  be 
possible  to  arrange  for  facilities  for  the  work  for  teachers 
in  the  district  in  the  iaboratoriet  and  ctaaMrooms  of  the 
university. 

Oxford  and  Cambridge  are  outside  any  such  scfaaow; 
London,  again,  offers  special  problems  of  its  own. 

I  1  .he  two  ancient  universities  need  not  det.iin  us  lonj,^. 
England  owes  so  much  to  them,  and  Knylish  science  so 
much  to  Cambridge  in  particular,  th'?  home  of  .N'ewton. 
Young,  Cayley,  Stokes,  Kelvin,  and  .Maxwell,  to  name 
mathematicians  alone,  that  one  who  r'^-alises  all  the 
benefits  Cambridge  can  bestow  upon   h"-r  sons  can  only 

I  express  the  very  deepest  regret  that  th'-  rcj^ulations  of  the 

I  L  riiyersity  still  close  her  doors  to  nianv  >oun>:;  Imglish- 
III -11  on  whose  (uture  she  could  csert  an  iivstim.able 
inlluencc  for  good  ;  still,  even  if  an  f  iemetuary  knowledge 
of  Greek  were  no  longer  necessary  for  entrance,  Cam- 
bridge must  devote  herself  rather   to   the  stiidv  of  pure 

;  ><  ience  than  to  th.it  of  technics  and  enj^iner-r^m;  :  students 
who  go  to  Cambridge  arc  prepared  to  sp-nd  tin-ie  and 
money  in  gaining  other  advantages  beside*  ihos-  of  their 
technical  education.  CnTribrid^e  does  not  aim  at  being  one 
of  the  great  teciinical  universities,  but  rather  .i  home  of 
sound  learning  and  rcligioua  education  from  whence  may 
spring  great  gencraBiationa  and  new  ideas  to  fertilise  flw 

:  world. 

1  to  London,  the  problem  is  most  complex.    We  have 

I  the  uniVTSitv,  the  tiniversifx'  collegrs,  now  happilv  a  part 
\  of  the  university  itself,  the  Imperial  Technii  .il  CoUegi-, 
I  with  its  own  constituent  parts,  the  Royal  College  of 
Si  Ir  i:c.',  the  Ro\  .il  School  of  Mines  and  the  City  and 
Guilds  College,  the  Finsbury  Technical  College,  and  the 
v.irious  pohtechnics  and  tr.ide  schools.  What,  frcim  our 
point  of  view,  ar«»  to  their  connections,  and  under  what 
scheme  can  thev  he^t  c  ombine  to  meet  the  Wants  Of  the 
■,'  \ '  n  million'^  of  pi opl-  for  whom  thcN-  provide? 

We  h.ave  to  provide  for  th^  masters  and  leaders  of 
industry  by  institutions  giving  a  widi-  and  comprefi'-n'-ivc- 
tr.lining  suited  to  tin  ir  jveds  ;  w-  hav  to  s<'cure  th.it  tl'.e 
workers  shall  be  abb-  to  gain  th'-  knowi'dge  needi-d  to 
make  their  labour  fruitful  to  thi'msi-lv'-s  and  to  the  State, 
whi'n  Voung  in  technic. il  schorils  ad.i(>tcii  to  th'-  require- 
ments of  their  tradi',  .md  when  rnor'-  mature  in  more 
h-ghlv  .specialised  institutions  organised  to  promote  the 
scientific  and  practical  study  of  special  industri'  -.. 

I'here  is  ypt  another  class,  limited  in  numbers,  but 
valuable  beyond  measure  to  the  Si.ite.  those  to  whom  it 
is  gtv»n  to  advance  learning — the  poiecnial  Farad.ays  of 

this  gn  at  city. 

For  the  first  class  we  have  the  univensitx-.  with  its 
constituent  colleges  tind  parts;  but  are  w-  to  h.ave  one 
univrsitv  or  "r^'n'  Shall  London  University  '-mbr.ice,  as 
its  nam--  would  •hkiIv,  the  whole  of  learnirit;,  the  arts 
and  scien<i-s.  litirat  i;r-.  .'rnnofnics^  iheology,  l.iw, 
■  medicin-,  and  the  terhnic.il  .'ippl'i  iitior.s  cd  science,  or  are 
we,  Plte  Berlin,  to  hav  two  univ.-rsltlr';  sidf"  by  side,  the 
one  dealing  with  tlie  older  studii  s  and  pure  science,  the 
other  the  technical  univrsitv.  taking  under  its  care  those 
practical  developments  of  science  on  which  the  wdterei 
nav,  the  verv  life,  cd  th'.-  country  hangs? 

The  matter  i?  now  under  consid-ration,  and  this  is, 
rKthaps,  hardly  the  place  to  discuss  it.  f  would  onlv  sav 
that  the  evantplo  set  by  dermany,  though  to  follow  it 
would  eni.-iil  m.iny  difficulties,  is  not  lightly  to  be  set 
aside.  In  any  case,  some  change  must  come  in  the  pre- 
sent jjnvernment  of  the  university — a  change,  I  trust, 
which  will  place  the  executive  control  of  its  fortunes  in 
the  hands  of  ?i  much  smaller  body  than  the  Senate,  will 
leave  tftr  various  faculties  more  frie  to  develop  on  t!ie 
lines  best  suited  to  each  case,  and  will  concentrate  more 
completely  than  is  at  prewnt  ppnlble  ttw  highest  studlesi 
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lUIording  to  its  students  the  omrttinides  which  they  now 
lack  for  poft-gradiMte  study  and  original  research. 

At  any  rate,  we  may  take  it  that  the  Imperial  Tedwical 
Collegie  win  become  nie  tednlcal  universiiy  for  London— 
whetmsr  as  a  part  of  London  UnSvercUy  or  as  a  new  unU 
versity  working  alongside  it  does  not  for  our  present 
putrpoae  matter— concerned  ctdelly  with  honours  students 
ontiiing  with  high  qualifications  for  a  dim  or  four  years' 
course,  including  post-graduate  study  and  research. 
.  While  referring  to  research,  let  me  say  I  do  not  think 
yoB'Can  auecessfully  command  a  coltegt*.  either  by  Act 
of  ParliameM  or  by  Royal  Charter,  to  become  the  home 
of  original  research.  Vou  can  foster  the  endeavour  by 
your  r^ulations  and  the  proper  provision  of  funds,  but 
success  depends  nminty  on  thp  men  who  guide  the  <;tudents 
and  dlinset  thdr  energies.  It  was  Liebig  who  made 
Giessen;  the  physical  laboratory  of  Berlin  became  famous 
because  HetmnolU  worked  there  ;  it  was  not  the  cellar  in 
the  old  univrrsity  buildings,  or  the  funds  available  for 
inquiry,  which  drew  students  from  all  over  the  world  to 
Kehrin's  laboratory  at  <ilasgow.  Rowland  and  his  staff 
are  the  real  founders  of  ilie  Johns  Hopkins  University  : 
to^ay  it  is  Thomson  who  fills  the  Cavendish  Laborator}* 
and  Ramsay  who  attracts  our  ablest  chemists  to  a  some- 
what second-rate  laboratory  in  Gower  Street.  To  expect 
a  distinguished  body  of  post-graduate  students  to  flock  at 
once  to  a  newly  opened  coll'^-'  a  \:iiit  hopr  ;  but  this 
is  a  digression.  The  Imperial  1  ti !iii;<  ;il  CnllMgr^  will  in 
time  become  the  technical  univorsiiv  <tf  London.  To 
achieve  all  that  is  aimed  at,  time  and  a  more  generous 
support  nil  th-  part  of  thosr  who  have  interests  of  educa- 
tion at  htar;  alotic  arc  iR'«;d' d. 

To  this  univ.-rsity  there  niiist  be  many  avenues  <sf 
approach ;  it  must  spread  its  roots  afield ;  among  its 
studr-nts  'jome — by  nf  :iv;ins  all — will  pass  through  the 
polytt-chnics,  for  it  .Tpinars  to  me  the  primary  work  of 
the  polytechnic*;  ;•-  not  to  prepare  undergraduates  for 
degrees  in  science  and  engineering,  but  rather,  in  the  first 
in.si.inr'',  to  supply  needful  knowledge  to  the  worker. 

No  doubt  it  is  necessarj"  that,  in  view  of  the  si«r  of 
London,  there  should  be  centres  of  iiri!Mr-.)i\  work  in 
various  parts;  it  is  di'sirable  that  some  i>f  tli--  jmh  (.  ■rlinif.- 
should  orj.;an;se  themselves  so  as  to  meet  \h\->  dt m.ir.d  : 
but  is  it  ui-cessary  for  all  to  do  so?  I  do  not  widi  to 
expf'-ss  an  opinion  so  much  as  to  raise  a  question. 

I  think  1  re.Tlise  in  part  the  fpolings  of  the  tearhrrs : 
th'ir  univ  rsity  stud'-nts  arc,  I  '.ik.'  it.  .iniiii-.tj  tlv  ir  ln  -t  ; 
the  chanti-  of  dniiij;  rr^.  .irrh  work  turns  iargely  on  having 
one  or  two  su(  h  stud,  ru^,  ;md  ri  -'  arrli  vvork  must  be  done 
if  your  ten.  filr;;^  i--  to  h.  k- [U  alive  and  vour  cours>-s,  at 
any  ra'.-  ;.i  idv.uu.d  N-uthriv  mnde  fruitful:  hut  is  th<' 
highest  work,  or  <  vt-n  work  up  to  degree  stand.nrd  in  manv 
suliji  t  fs.  !.)  1.,.  .ifrmpted  in  every  polyt-^chnic?  Theexpense 
of  surh  ,<  plan  must  bp  verv  hersvv,  {h<*  «tr,iin  on  the 
teachers  •  oortuous.  Sup-nx..  that,  inst.  i<l  of  i  n.if-avouring 
to  cover  all  th-  in«:truf  tioii  r.  qiiired  for  the  B.Sc.  degree, 
carh  iristiiiiiion  mad'-  a  s-  rlnis  effort  to  specialise  onlv  in 
one  or  two  of  the  requirc-d  subjects,  leaving  the  others  to 
other  polytechnics,  would  not  this  relieve  the  pressure?  In 
this  chosen  subject  the  principal  would  dr.TW  round  him  n 
large  and  able  staff  who  would  attract  students  from  a  wide 
.irea.  and  his  collegf  might  in  time  become  a  «t>erialised 
school  of  tpchnic.il  rese.irch.  The  tenrhers  in  this  subject 
would  find  in  their  work  amp!<>  opportunities  for  investiga- 
tions of  real  imnortance;  in  the  other  branches  of  srience 
the  work  would  be  avowediv  more  elementary,  and  the 
tf-achers  probablv  li»ss  competent  to  research:  but  if  th"- 
classes  were  mainly  evening,  surh  of  the  staff  a^  wished 
might  carry  on  invest  I  f<<t  ion  in  the  central  lah.ir  i-  .r 's  of 
the  university,  or  possibly  at  some  olhrr  polytechnic  where 
the  subject  of  the  research  was  made  a  tspeclal  object  of 
study. 

One  point  more.  Among  vour  manv  students  are  some 
of  verv  marked  abifity.  perhaps  of  genius.  Ease  their 
paths  by  all  meduds  wIiMn  your  power.  Let  me  urge  on 
the  govemon  of  your  various  institutions,  and  on  those 
who  hold  the  purse,  if  thi^re  are  any  such  who  ran  hear 
me.  that  expenditure  on  scholarship*!  or  bursaries  for  such, 
on  material  and  apparatus  for  their  researches,  will  soon 
reoay  itself  in  the  ellert  their  work  will  have  in  applyinc 
science  to  industry  and  trad*,  in  discovering  new  means 
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whereby  the  fones  of  nature  may  be  harnessed  to  do  the 
work  required  by  man. 

To  conclude!  my  dream  wouM  pichire  a  oentcat  technical 
university  for  London,  a  place  where  students  •  only  oi 
proved  capacity  were  admitted,  where  the  staff  wcce  feae 
to  conduct  origioal  invettigationi  and  through  these  to  teach- 
thrir  students,  where  actwlars  and  prlasoxn.- ftmn  (be 
various  tadtirical  institutions  of  the  district  were  oolkcted, 
and  where  the  teachers  in  the  polytechnics-  and  other 
colleges  were  freely  welcomed  to  carry  out  researches.  > 

In  cIos<-  connection  with  this  there  wOuU  be  a  numlier: 
of  colleges,  day  colleges  chiefly,  organised  SO  OS  tO  provide, 
the  teaching  required  for  the  less  advanced  stages  o(:  the- 
university.  The  suitable  centres  for  this  work  would,  of. 
course,  need  to  be  seWted  with  due  regard  to  geographical 
conditions.  Beyond  these,  again,  would  come  the  poly- 
technics, engaged  chiefly  in  evening  classes  for  the  wonter,: 
but  each  with  its  one  or  more  departments  organised  -so 
as  to  provide  teaching  and  means  for  research  of.  the 
highest  character,  with  its  teachers  recognised  by  the- 
universit\',  h.iving  a  common  interest  in  promoting  the 
welfare  of  the  central  body  and  looking  to  the  professors 
as  their  leaders  in  the  search  for  truth. 

Whether  this  dream  comes  true  or  not,  I  am  clear  that 
a  si  ll,  ni.-  for  technical  education  in  London  must  aim  at 
coordiiintirij'  existing  effort  round  a  central  institution, 
and  in  tlii-  *  ml.  .unur  must  recognise  the  self-sacrificing 
labour*;  i<f  thos.^  who,  in  the  past  ten  years,  have  tlone  so 
iiu;;  h  Oi  fiii  w.ird  Tl>-  ijreat  movem'-nt — the  governors  and 
the  start  of  the  institutions  represented  on  this  association. 


UNIVERSITY  A.\n   EDI  C  ITIONAL 
iMELLIGENCE. 

CAjraatoas.— The  general  board  of  studies  will  dtortly. 
pro<-eed  to  the  appointment  of  a  Stokes  lecturer  in  mathex^ 
matics.  in  suocesskm  to  Plrot.  Kobaon.  The  appointment, 
will  b.  from  June  S4,  i9t«!»  to  S^tember  39,  iqij.  The 
annual  stipend  is  aool.  Candidatet  are  requested  to  send 
their  applicadoos,  widi  a  statement  as  to  the  branches  of 
mathematics  on  wMch  diey  are  prepared  to  lecture,  and 
with  testimonials  if  they  think  lit,  to  the  Viec'^haocellor 
on  or  before  .\pril  aj. 

The  Ml- n  scholarship  has  been  awarded  to  Mr.  R. 
\Vhiddin>::on,  of  St.  John's  College.  Mr.  Whiddington 
look  a  first  class  in  physics  in  part  It.  of  the  natural 
sciences  tripos  in  1908. 


Sir  AirHi  i>  Kiocii,  K.CB.,  form.  rl\  Director-General- 
of  th>-  \rmv  Midn  al  Service,  \\a-  ai.  .pt.d  ilv  r»-ctorship 
of  the  hiifxiial  CsjHujje  of  Science  and  Itthuulogy,  and 
will  take  up  his  work  at  an  e.nrly  date. 

.\  Rf.cteb  mcss.ige  from  Bombay  announces  that  Sir 
Carrimbhoy  Kbrahim  has  given  to  the  Bombay  Govrnmcnt 
a  sum  of  30,000!.  for  the  improvement  of  scientific  train- 
ing, the  encouragement  of  research,  and  the  provision  of 
scholarships  to  science  students  of  the  Mussulman  faith. 

A  idtRTiKc  of  the  London  brandi  of  the  Mathematical 

.\Hsociation  will  be  held  at  the  L.C.C.  Training  College. 
Southampton  Row,  W'.C,  00  Saturday,  March  19,  at 
2.30  p.m.  Papers  will  be  read  on  the  teaditaig  of  grafiie, 
bv  Dr.  T.  Percy  Nunn  and  Mr.  P.  Abbott.  A  dlscuamon 
will  folkiw,  which  will  he  initiatad  Iht  Mr.  D.  Mair.  All 
who  are  interested  in  the  work  of  the  assorTation  are 
invited  to  attend. 

TliK  Fresenius  Chemical  Laboratory,  W  u-^ti.id  n,  offers 
op|>ortunitii-s  for  thf  pursuit  of  study  mid  t-  -earch  in 
chemical  science  in  an  ,^t(r;^ct!v••  part  of  in'inifiy.  The 
directors  of  the  instituti'.n  ar.-  Prof.  IL  1- 1  •  s-  ri  1  lis.  Prof. 
\V.  Fresenius,  and  Prof  I".  Hint/,  .and  tlv  r-^  is  a  large 
staff  of  lecturers  and  .•^s^ist.olts  1  hi-  sunnner  term  wil' 
begin  on  .April  25,  and  amnni^  the  subjects  of  lectures 
announced  are  chemical  o-ihm.logy,  stochiometry.  micro- 
scopy and  chemisirv,  and  analysis  of  foods.  Copies  of 
the  regulations  and  the  syllabus  of  lectures  may  be  obtained 
Upon  application  to  one  of  the  directors  of  the  laboratory. 

Thb  Ofd  Students'  Association  of  the  Royal  College  of 
Science,  London,  has  commenced  the  publication  of  a 
Record,  which  is  to  be  issued  at  irregular  intervals  aa 
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Offnyion  may  Jt-maml,  lontiiiniog  inforinatiun  in  rcfjard  to 
fh^  work  of  the  association  and  othrr  matters  of  intcrrst 
;o  old  students.  The  association  has  accomplished  sonv  : 
ui-?/ul  work  during  the  first  year  of  its  pxlstmcr,  A 
t'^fiister  containing  particulars  of  720  old  studi-ni;.  has 
twn  published,  steps  are  being  lakpn  with  a  view  tt> 
»:fure  academic  costume  for  associates  of  the  collcgi-,  iind 
inquiries  are  being  made  with  thr  intention  of  offrring  1 
.-vidence  before  the  Royal  Commission  on  I'nivcrNily 
Rducation  in  London.  We  notice  that  Sir  Thomas  Holland, 
K.C.I.E.,  F.R.S.,  is  the  president  of  the  association  for 
tiie  cwmme  jrenr. 

Mr.  F.  M.  Dbnton,  of  the  C«rmeie  Technical  Schoob, 
Pttnburgh,  hai  been  appointed  to  the  poat  of  asMriaiC' 
head  of  the  olaetrical  engiaeertng  and  applied  phytirs 
dtpartment  of  tlia  Northampton  Polytecluiic  Institutp. 
CIcfKenivell,  London,  E.C.,  rendered  vacant  by  the  nwigna- 
tion  of  Dr.  C.  V.  Dryadale.  Mr.  I>enton  received  hist 
techaical  training  at  the  Central  Technical  Coil^  of  Ihp 
Ot>-  and  Guilds  of  London  IntHlute.  and  for  a  time  he 
occupied  a  poaltkia  en  the  staff  of  the  electHcal  cn|«ineer- 
ing  department  of  the  college.  He  left  to  join  the  staff 
a(  the  General  Electric  Company  In  various  depnrtnw  nis 
at  Pittsfleld,  Mssir,  and  at  Schenectady.  .Aftw  ort  iip>ing 
tiie<e  position*  for  one  wa  he  waa.  two  and  a  half  year* 
afto.  appointed  lectwvr  In  electrical  engitvering  at  thv  new 
Carnegie  Technical  Schooit  at  Pltishurgh,  a  position 
«rbich  he  still  ocrupies  and  is  resigning  to  take  up  his 
I,onili>n  appoinf;ncnt. 

IllK  Drpartm-  ni  o(  Agriciilturu  an<l  Tpvhnical  Inslrur- 
tiii.n  in  Ireland  ha<  distributed  a  circular  (Form  S  41) 
cHing  full  particulars  of  its  summer  courses  of  instruc- 
tor! for  tearhfi*.  to  b»:-  held,  for  the  most  part,  in  Dublin 
i!i.ring  July  and  August  next.  In  July,  courses  will  b<- 
rondurt«Hl  hv  the  Department  in,  among  other  subjects, 
experimental  science,  laboratory  arts,  and  drawing  and 
modeliinfj  for  teacher*  in  day  secondary  schools,  and  in 
day  and  evening  science  and  art  classes ;  in  doniesiic 
fcononiy  ;ind  woodwork  for  tciihirs  in  s»'condar> 
schools;  and  in  hygiene  and  sick  ;lu^^■uii;  and  in  houv- 
■fifery  fitr  «loni'-stic  economy  instructresses.  For  .August, 
four  courses  h.ive  been  arranged,  as  follows  : — in  rnetal- 
rork.  practical  mathem.itics  .md  tnechanics,  and  in  li  .ii<l- 
railing,  f»)r  teachers  of  wood-working;  in  it)du>:r.il 
rhemistry  for  teachers  of  rheniistry  in  technical  schools ; 
in  rural  <>ronomy  for  te.i.hors  of  experimental  science  in 
technical  schools  and  t.-achers  in  national  schools ;  and  in 
schoei!  gardening  for  te.ichers  in  schools  with  gardens. 
Th'  H.ibvi^' s  of  work  contained  in  the  circular  show 
that  great  pain's  have  been  taken  to  provide  practical 
courses  dealing  wiih  subjects  which  will  be  directly  useful 
to  teacliers  In  their  work,  and  they  should  also  A<-rve  the 
purpose  of  adding  new  life  to  tlwir  lesaons  when  the 
f''acher«  return  to  their  schools. 

Os  Friday.  March  11.  Sir  William  II.  White,  K.C.B., 
F  R  S..  distributed  the  cerlifirates  and  prizes  at  the  South- 
.tern  Polytechnic  Institute.  CheUea.  Mr.  W.  Mayes 
Fish'T.  M.P.,  occupied  the  chair,  .\fter  the  principal  had 
r-'ad  th*"  report  (or  the  session  lool^O.  and  the  certificates 
had  be(  n  distrihut'^d.  Sir  William  s.Tid  that  in  •  ducation 
(;•■  has  three  .irticli  s  of  faith,  nainelv  : — (1)  every  child 
should  hav"  aw  opp<tr!unity  for  education  ;  (j)  all  who  give 
pronf  of  cap.icity  of  profiting  by  higher  training  niust  bi^ 
allowed  :o  go  on  ;  (3)  in  getting  ilie  best  educational 
r?sults  the  natural  process  of  gradual  s<  lection  inust  be 
iidopted  and  ,Tllowe<l  to  operate.  This  leads  to  .npparent 
'\  r>stagi'  ;  hut  there  is  no  r<  .d  wast.ige.  It  is  iieress.nrv 
'f>  liave  educated  men  of  all  gra<l''s  in  all  works,  and  this 
lias  sp»Tially  to  be  brought  home  to  the  English  manu- 
licturer,  who  does  not  yet  realise  the  importance  of  higher 
(duration.  Sir  William  s.aid  that  in  ChelsiM  he  felt  :it 
hotne,  for  when  he  came  from  Devonshire,  before  he 
!>">:iiej  the  Admir.lify  in  1867,  he  studied  at  the  Sehool  ol 
Pr.ictical  Shipbuilding  at  South  Kensington,  and  lodged 
on  Kind's  Parade,  Chelya.  almost  within  a  stone's  throw 
of  the  fiolytethn' ~  W-  wns  verv  pleased  with  his  insp>-c-  ; 
tinn  of  til.-  poK  !■  ■  l^'  l,  \.x-\  wfik,  and  speti;i)ly  coiigrnlu- 
hted  the  gov '  I  r.ors  on  the  large  amount  of  their  day 
work,    Froi!i  ■iperience  <if  the  technical  colleges  and 

institutes  in  London  he  had  ronie  to  the  conclusion  that  j 
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the  polytechnics  inust  t»<'  encouraged  to  curry  tin  and 
extend  day  courses— their  work  in  the  evening  was  with- 
out parallel  in  the  educational  world.  \'ariou«  subjects 
otust  not  be  concentrated  in  special  buildings,  but  each 
institute  should  make  its  courvs  as  wide  and  as  general 
as  possible.  I^ndon  was  so  extensive,  and  its  population 
was  so  large,  that  there  was  an  ample  field. 

SOCIETIES  AND  ACADEMIES. 
London. 

RornlAoefoty.HaRh  la— Sir  Ardulin'd  Geikie,  K.CB.. 
nretidettt,  in  the  chair.— C.  Gordon  omskIm  and  Dr. 
J.  S.  NalcMiiin :  The  causes  of  the  alMorvtion  of  oxygen 
by  the  lungs  (preliminary)  A  short  preliminary  account  is 
gi%-en  of  experiments  affording  clear  evidence  of  a  secretary 
activity  of  tite  lung>  in  the  absorption  of  oxygen.— V.  H. 
Voioy  and  A.  D.  VtaNor ;  The  action  of  nicotine  and  other 
pwidtne  bases  upon  muscle,  and  on  the  antagonism  of 
nicotine  by  curarine.  Nicotine  (moL  m.^i6a)  as  such,  or 
tn  the  form  of  saft  aa  nicotine  tartrate,  produces  a  very 
characteristic  effect  upon  the  contraction  of  isolated  muscle. 
Its  toxic  power  upon  muscle,  as  compared  with  that  of 
other  substances  that  the  authors  have  dealt  with,  is  of 
the  following  order,  i.e.  approximately  one-third  that  of 
quinine  and  considerably  greater  than  that  ol  curarine  :— 


Aconitine  lOiOOO 

Ouinine                         ...       ...  100 

Nicotine    J3 

Strychnine   I* 

Curarine   5 


The  elftct  on  muscle,  characteristic  of  nicotine,  is  not  pro- 
duced by  its  parent  base  pvridine,  nor  by  plCoUne,  nor  by 
piperidine.  The  order  of  toxicity  upon  muade  of  these 
substances  as  compared  with  that  of  nicotine  is  as 


follows  :  — 

Nicotine    i*0  • 

Piperidine  ...    ..>  5*^ 

i'ytidine   .■• 

Picoline    10 


.\s  has  been  indicated  by  l.anjO'  v.  ih-r-  is  .111  .iii:.i^->nisiii 
between  nicotine  and  curare.  L  mhj^  a  solution  i.f  pure 
curarine  iodide  prepared  by   Prol.    Ii»i-hni,  fuui  that 

the  characteristic  effect  of  nicotine  ,ip<jri  iiiu-j  le  abolished 
when  the  proportion  of  curarine  tn  mr  itlie  ,  r. .  koited  by 
molecules,  is  j  to  1,  .v>  to  1,  a:i'l  Kill  to  With  this  last 
proportion  a  rrare  of  nictitine  eit- 1. 1  ( an  still  be  detected. 
In  the  case  (>:h>i  poisons,  viz.  stisihiune,  quinine,  and 
aconirifie,  iM  w  lii.  ii  the  e(Tect  per  upon  muscle  consider- 
ably .  \<  iK  that  of  curarin.  ,  th  :e  is,  in  a  ^- use.  an 
antagonism,  as  shown  by  abolition  of  the  characteristic 
nicotine  effect,  but  the  abolition  requires  a  greater  inass 
of  these  more  powerful  poisons  than  is  suflicient  in  the 
case  of  the  less  powerful  )h>;s.iii  ,  arariii'  l  luiv,  .i)i[ini\i- 
matelv.  whereas  1  inr)!.  i.(  i. urai  i'.'  can  overpower  upwardss 
of  too  mols.  of  iiantiin  .  it  i  i|ijii.s  I  mol.  tif  strychnine  or 
of  quinine  Vo  ovcrpo'A-  r  i  hmjI.  of  nicotine,  and  I  mol.  of 
aconitine  can  overpow.  r  .it  most  10  mols.  of  nicotine.  But 
in  rHfse  cases  th('  result  appears  to  the  authors  to  be  intelli- 
t;  l>l  an  effect  of  subdivision  of  iiui-  1  ■  >iu!l  betwe,>n  'VO 
)Miisons  similar  to  the  case  of  thr  sul.iliv  ision  of  an  .icid 
i>etween  two  bases;  but  this  .  xpl.in.itiijii  :s  hardly  appli*  ■ 
al  l  la  ihr  case  of  the  antagoinsn»  oi  the  strong  poison 
i  the  weak  poison  curarine.-  Prof.  H.  F.. 
Armstrong  and  K.  IF.  Norton:  Studies  on  enzyme 
action.  .\iii.,  en/ymes  of  the  cinulsin  type. — Miss  .M  IV 
PitcOorald  :  Prejimlnary  note  on  the  origin  of  the  hydro- 
chloric acid  la  til  istrir  tubules.— C.  J.  T.  Sowoll  ;  The 
extinction  of  sound  in  a  viscous  atmosphere  bv  small 
obstacles  of  cylindrical  and  spherical  form.  'I 'a  r'  sults 
obtained  In  this  paper  are  only  valid  when  the  dasu  usiuus 
of  the  obstacles  are  small  compared  with  the,  wave-length 
of  the  incident  sound.  For  cylinders  and  spheres  the 
radios  of  which  is  not  le**  than  10-'  cm.  it  is  f  .uiai  that 
the  ratio  of  the  lost  energy  to  that  incident  upon  the 
obstacle  is  at  most  of  order  10-';  this  is  a  very  much 
larger  proportion  than  is  obtained  in  the  case  of  a  rK)n- 
viscous  air.  The  results  obtained  for  a  single  obstacle  are 
estended  without  difficulty  to  the  case  of  a  large  number 
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of  ob«tacIp«  This  «»xtpn«!triti  is  valid  only  whi^r.  tho  "^par*- 
occupied  by  ihi-  obbtai  I-s  «inall  compartd  witii  liv-  total 
^'olunr".  It  appears  in  the  case  of  spherical  obstadi-s  that, 
if  car!!  >;iiiall  obstacle  has  radius  10-*  cm.,  and  thrro  aro 
10*  of  :hrm  per  cubic  centimetre,  then  sound  of  wavr- 
lenpth  50  cm.  will  have  its  intensity  diminished  in  thr 
ratio  of  \te  after  passing  through  a  thickness  of  less  than 
13  cm.  of  such  a  medium. — Dr.  R.  D.  KiMman :  The 
ionisation  of  various  ga.ses  by  the  rays  of  actinium. 
A  set  of  experiments  carried  out  on  the  ionisation  in 
various  gases  by  the  0  rayi  of  actinium.  The  results  arc 
of  Interest  in  comparlim  with  the  ionisations  oroduced  by 
th«  ^  rays  of  uranium,  on  account  of  the  different  pene- 
trating powers  of  th«  rave.  The  r«MltS  are  exhibited  in 
the  subjoined  table*.  It  will  b^  <:<^n  th.tt  the  relative 
(oninthma  by  the  IS  rays  of  actinium  are  pr.-icticalljr  tile 
tame  at  those  obtnined  with  thr-  0  r.iys  of  uranium. 


Ainorbint; 


P  Ray<  or  f  San  ef 

actinium  umnWB 

(Cod1««ski)  (Raihttfefd) 

Atuminiam       ...        3a  7  ...  14 

Mica                           3^  ...  i7«j 

Brass                         108  ...  — 

Copper    ...      ...       139  ...  fo 
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the  powers  of  speech  and  the  consequent  exchange,  muhi> 
plii.if:on,  and  coordination  of  ideas. 
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Oeologieal  Socletv,  Februan  18.— Animal  general  meet- 
ing.—Prof.  W.  J.  Sollas.  F.R.S.,  president,  in  the  chair. 
— Prof.  W.  J,  toll— ;  Anniversary  address:  the  evolution 
of  man  in  the  li|{ht  of  recent  investigations.  Conri<Uring 
first  the  human  rem.iin^  of  the  Pleistocene  epoch,  Uie 
president  pointed  out  th.it,  so  far  as  the  evidence  extends, 
it  shows  that  the  cranial  capaciqr  of  the  human  •kull  In- 
cretSH  rather  than  decreases  as  wo  pass  backwards  III 
time.  The  oldest  known  human  skulls  are  later  fhan  the 
Chalky  Boulder-clay.  The  cranial  capacity  It  nenly  a 
morphological  character  of  unknown  significance.  Observa- 
tion shows  that  no  discoverable  oOHMctiaa  exists  between 
it  and  the  intellectual  power.  The  most  recent  researdws 
in  comparative  anatomy  emphasise  fli«  ckxa  eoanection 
between  man  and  the  anthropoid  apes,  especlalhr  the 
gorilla  and  the  chimpaniee.  A  similar  rtstik  is  afforded 
by  the  investigations  of  Uhknhuth  nod  Nuttali  into  blood- 
relatSensMp.  All  recent  researches  converge  to  show  that 
the  geneabgy  of  man  is  to  be  traced  fhrwi^  the  anthro- 
poid apes  and  the  catafrhlne  monkm  to  the  lemurs. 
Copeli  Buggestton  of  a  direct  descent  from  extinct  lemurs 
receives^  no  conflrmatkm.  Primidve  characters,  when 
present  in  man,  can  be  better  explained  by  regression  and 
adaptatSoti.  Man  probnUy  diverged  from  the  phyl  um  of 
the  pHmates  above  the  pdnt  ol  origin  of  the  gibbon,  mid 
not  far  from  that  of  the  gorltta  and  the  chimpanzee.  llr 
oered  his  progress,  in  the  nr^  place,  to  emancipatioti  from 
a  forest  life,  and  commenced  his  caror^r  nn  the  apr  of  thr 
plains.  The  erect  attitude  and  the  use  of  the  hand  .is  a 
nniverBal  instrument  followed  as  a  conscqurnco.  .Ancrstral 
man  was  probably  a  social  animal  at  a  vpi  v  e.Trly  p«-riod, 
and  sodal  liff^  afforded  a  stimulus  to  the  dovplopment  of 
the  powers  of  speech.  Ho  was  probably  distinguishrd  bv 
great  bodily  strength  and  by  the  possrssion  of  formidublr 
natural  weapons  of  drfenrp  and  offf-nre.  With  the  inven- 
tion of  weapons  made  hy  art  the  m»c<^ssitv  for  natur.Tl 
Weapons  disappeared,  and  a  regiv-Niv  rl/-velopniriu  of  tho 
teeth  with  adaptation  to  purely  aHi:i!  i,t;»ry  functions  com- 
menced. A  purely  human  dentition  chararterist-s  thf' 
Heidelbrrg  j.iw.  wfiich  is  the  otd<»st  known.  This,  how- 
ever, still  reve.ils  in  all  other  respects  strong  simian 
affinities.  Th<>  crowth  of  tlif  brain  in  size  and  coniploxitv 
might  be  iii  lii-l  with  thr  evolution  and  us*-  of  th*" 
hand,  but  to  a  far  gre.iter  extent  with  the  development  of 
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Ross  of  Mull  granite.  The  Ross  of  MuM  graito  is  a 
coarsely  arystalline  plutonic  mass,  foradng  tfia  wtitani  pai^ 
tion  of  the  RoM  of  Mull,  and  extending  over  some  tifcaty 
square  miles.  The  intrusion  ie  coiM|iteaously  later  than 
the  Maine  vodis,  and  is  legaided  M  one  of  the  **  newer 
graniteh.'*  The  rode  abows  very  Side  evidence  of  faaftjag 
or  movement  of  any  idnd,  and  is  traversed  by  slieels  of 
mica-trap.  The  eastern  iMiundafy  of  the  granite  is  a  very 
intricate  line  of  flnietion  with  Qppical  Moine  schists  anil 
gneisses,  into  wfald  it  lias  been  Intruded.  Injection- 
breccias  occur  along  the  margin,  where  the  granite  is 
crowded  with  sdiIst4ndusloni.  The  changes  in  the  pelhic 
schists  are  of  two  kinds,  and  are  considered  under  the 
separate  headings  (a)  impregnation,  and  (h)  thermal  mets- 
morphism. 

Zoological  Society.  March  1.— Dr.  A.  Smith  Woodwsrd, 
F.R.S..  vice-president,  in  the  chair. — Sir  G.  F.  Hmmpeen: 
A  list  of  the  moths  collected  by  Mr.  Sheffield  A.  Neave  in 
Rhodesia  north  of  the  Zambezi  and  the  adjacent  Kataage 
district  of  the  Congo  Free  State.  Nearly  two  humbed  new 
species  are  described.  The  moth  fauna  of  the  dictriet  is 
mainly  of  a  West  African  hrpe,  with  a  considerable  admixture 
of  Eaust  African  and  Maanonaland  forms.  As  there  are  no 
high  ranges  of  mountaios  or  deep  river  vaDqni,  the  fautut 
presents  a  very  uniConn  tropical  Afrian  diazncter,  with 
no  high  mountain  fanm  or  forms  peculiar  to  the  faunas 
of  the  drieroarfa  «l  aontliem  or  tmrdiera  Africa.— T.  H. 
Buriond  :  Tne  urogeafeal  mrgans  of  Chfmaera  monsfrefe. 
This  paper  dealt  vmh  die  urogenital  organs  of  CMmn's, 
both  immature  and  adult  of  each  sex.  Mudl  of  the  earik 
work  of  I^ydig  and  Ilyrtl,  whidi  later  Writers  had  ignored 
rr  (fispuCed.  was  now  confirmed  and  supplemented. 

Roya!  Anthropological  Institute.  Match  8.— Sir  Ilotbcrt 
Rislcy.  pi'  si>!'  nt,  in  the  chair.— Dr.  A.  Koith  :  The 
Gibraltar  skull.  This  skull  was  presented  to  th  -  Museum 
of  the  Royal  College  of  Surgeons,  England,  some  fbrtf 
years  ago  by  Mr.  Fdward  Busk.  Huxley  had  seen  llw 
cranium^  but  evidently  did  not  recognise  that  it  was  ol 
the  same  tyjie  as  the  Neanderthal  ikull.  The  merit  of 
discovering  dut  this  skull  was  Neanderthnloid  and 
belonged  to  that  ancient  Paheolithic  race  of  men  to  which 
Schwalbe  has  given  the  specific  name  of  Homo  primi- 
genUu  belongs  to  several  anthropologists,  but  to  Prof. 
Sottas  must  be  ascribed  the  merit  of  having  given  quSte 
recently  in  the  Philosophical  Transactions,  the  first  detaileJ 
description.  The  dcuU  deserved  further  investigation, 
because  it  was  the  only  spedmen  of  NeanderthaloU  man 
]ret  known  that  showed  die  face  in  a  perfect  condition.  In 
the  two  recently  discovered  examples  described  by  M. 
Marodlln  Boule  and  by  Prof.  XIaatsdi,  the  facial  -arts 
were  so  mutilated  that  reoonMruction  was  neeessaiy  to 
obtain  an  approximate  conception  of  the  original  or  nstnral 
form.  Dr.  Keith,  with  the  aid  of  Mr.  P.  O.  Barlow,  had 
been  able  to  obtain  a  cast  of  the  interior  of  the  stcull,  and 
was  thus  able  to  study  oertaki  surface  nUHrkinjp  of  the 
brain.  The  bndn<ast  waa  remarkable  for  Ita  widdi  and 
for  its  flatness ;  the  left  ocdpltal  poh  pndondnated  over 
the  right  occipital  pole,  a  character  that  has  been  asaiMleiw! 
with  right-handedness.  The  fissure  of  Sylvius  was  wide 
and  apparently  Open,  but  this  character  is  due,  as  In  nadve 
Australian  brains,  to  the  great  siae  of  the  ridge  of  bene 
which  occupies  the  fissure.  It  has  been  found  posdble  to 
expose  the  sutures  of  the  Gibraltar  skull,  and  thus  to 
localise  definitely  important  points  In  its  topography.  The 
cerebral  development  of  Palaeolithic  man  has  lieen  very 
much  underestimat(!d.  This  is  partly  due  to  the  fact  that 
the  height  of  the  skull  was  measured  from  the  inion  tO 
thi?  glaholla,  two  points  which  are  fairly  stationary  in 
modern  men,  hut  \vliie!i  in  r.il.ioluhic  men,  as  in  anthro- 
poids, grew  iiii'.vards  so  as  to  occupy  a  relatively  high 
position  as  (j.ird'i  th*-  br.ilii.  TI1CSC  points  are  from 
R  to  10  mm.  hii;hrr  in  ral.-rnlitinc  men:  hence  t!ie  height 
of  the  skull,  wh'  Ti  nir.Tiurt  d  frrmi  thrm,  i-.  c  Mtiiprir.Ttive'^' 
low.  M.  Boule  hijs  found  the  cap.icity  of  the  La  Chjpelle 
skull  to  bo  considerably  above  the  average  for  modern 
Europeans,  and  such  was  undoubtedly  the  case  as  regards 
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the  Ncan Jcrtluil  nnJ  Spy  crnnia.  In  the  Gibraltar  skull 
the  c*paeitv  was  low,  Ix'low  iicmi  c.r.,  a  small  amount, 
partly  owing  lo  t!ic  skull  prolialily  beinj;  that  oi  a  woman 
and  also  to  the  fact  that  it  was  prr-Npaiiderthaloid  in  type. 
Indeed,  when  rightly  analys^tl,  tho  liibraltar  individual,  as 
regards  th'  type  (jf  rranium  and  sizf-  of  brain,  is  inter- 
mediate betwrcn  Pitlifcanthropus  and  PaLTolithic  skulls, 
luch  a»  those  of  th'-  La  (?haprlli  man  or  l\\r  skull  known 
as  Spy  ii.  Thr  mastoid  gf  the  Gibraltar  skull  is  simian 
in  typ» ;  the  groo\  i-  for  the  attachnirnt  of  the  digastr'c 
.-r.uscle  is  exposed  laterally,  aS  in  t!ir-  anthropoids,  in  plate 
of  b^ing  covered  by  th'j!  tnaitoid  proccssi-s.  raUfolithic 
men  were  disfinguisfit-d  by  the  widtli  of  the  iictitdiment  of 
the  skull  to  th<'  neck.'  as  well  as  by  thr  simian  supraorbital 
ridge*.  The  nose  of  the  Gibraltar  individual  is  unlike 
anything  yet  seen  in  a  human  boiof*.  .MthouRh  in  certain 
features  it  shows  approximatioH  to  the  gorilla,  it  is  best 
d-t?^"Tib^  as  the-  precursor  of  the  prominent  Furopenn  no?-'. 
The  jaw  is  r>'markable  for  its  width;  in  length  it  does 
rat  much  rxcced  tliat  of  a  modern  Kiirope.iri.  The  third 
nvjl.ir  is  larfjor  than  the  second,  at  least  om^  so  infers 
ii'm  thi-  p.irt>s  that  still  remaifs.  'I  his  shows  a  v.m\  lohust 
dental  development.  It  is  evident  that  Palanolithii  man 
had  reached  quire  a  modern  def^ree  of  brain  devlopmcnt. 
If  the  Gibraltar  individual  be  assi^^nrd  to  a  ral.<  r»Uthic 
date,  for  we  can  assign  its  period  only  from  itt  ron- 
formation,  there  being  no  accessory  data,  thm  it  niust  be 
assigned  lo  a  woman  of  a  n'.ucli  lowrr  brain  development 
than  the  men  now  assigned  lo  that  p^  riixl ;  but  it  is  also 
po«ible  that  it  belonged  to  a  much  earln  r  ilatp  than  the 
N'anderthal-Spv  men — to  a  racp  wi-  know  rjoihing  of  as 
>ft.  r)r.  Kcitli  also  pointed  out  that  in  the  pathological 
condition,  kntuvn  as  acromr;;.il\ ,  the  eyebrow  ridges  and 
attachment  nf  th'-  skull  to  tlu-  neck  became  enormously 
increased,  thus  itproducir.g  a  character  which  was  normal 
in  Palaeolithic  men.  It  seemed  very  probable  that  racial 
characters  were  determined  by  secretions  of  the  morr 
obscure  glandalar  of;^ns  of  the  body,  especially  the  lexual 
filiind*. 

Mathematical  Society.  March  lo.— Sir  W.  D.  Niven, 
71-  i  d  r.f.  in  the  chair. — J.  W.  Nlehol»on  :  The  sralter- 
I  light  by  a  l.irge  conducting  sphere. — Miss  H.  P. 
Hudton  :     The  hir.itinnal     sp.ice     transfnrmntinn. — 

W.  F.  SK«ppard  .  Th^  expression  of  th*:'  sum  the 
fth  powers  of  fh*-  first  »i  natural  nun.bers  and  other 
similar  functions  of  n  in  terms  of  ti  +  J ,  and  fonM  fOT  the 
remainder  in  the  Euler-.Macl.iurin  sum-formula. 

Um«aia   Socloty.  March    r— Mr.  H.  W.  Monekton. 
ireanit«r  and  vkeiiresident,  in  the  chair.— W.  MelMrton 
Our  British  nettiitg  tenis. 

PARtS. 

Academy  pr  Science*.  February  28.— M.  Kmile  Picard  in 
the  chair. —  l-imile  Piemrd  :  A  general  theorein  of  certain 
integral  r-quations  of  the  third  species. — J.  SouaainoMi  : 

The  manner  in  which  the  potential  of  the  velocities  depends 
upon  the  initial  state  In  the  problem  oi  waves  by 
emersion. — A.  Haiior  and  A.  Brooliat ;  The  oxidation  of 
methyl  ricinoleate  by  ozone.  The  i^st-  r  fixes  four  atoms 
of  oxygen  on  treatment  with  oionisi  d  .iNNf;.  n.  The  separa- 
tion of  the  products  formed  by  tlie  interaction  o(  this 
MlHtance  with  sodium  carbonate  is  described  in  detail ; 
th-e  position  of  the  double  linkage  thus  determin<»d  is  in 
aCfH-mpnt  with  the  conititutioa  usually  ascribed  to  thi-. 
acid. — M.  Lanneloncue :  \  Sttllplementary  function  of 
the  foot  in  the  yrllnu  v.n  r.  The  fOOl  in  these  races  is 
not  exclusively  used  for  the  support  of  the  body.  It  is 
UCmI  for  Other  functions,  and  becomes  a  prehensile  organ, 
a*  in  grnapinK  an  par. —  Fmile  Borol  :  A  general  condition 
of  inteftraoility. — Fmile  Cetten  :  Asymptotic  solutions  of 
difff-rential  enuatioiis.— Serge  Bortiatolit  :  The  conditions 
n»fe«<ary  and  vulTn  n»nt  for  tho  possibility  of  t\\f  problem 
of  Dirichlet. — Joseph  IM»rty  :  .'\n  integral  equation.-  - 
I.^t>old  rmi*r :  A  pair  of  conjugated  Fourier's  series.-- 
J.  B.  rewrtiior :  A  method  of  evaluating  the  temperature 
of  superheated  vapour.  Superheated  Steam  differs  front 
tat\irated  steam  in  that  adjacent  portions  may  have  very 
different  temperatures,  and  thia  fact  has  not  been  suffici- 
*ntly  appreciated  in  many  instances  when  fixing  the  posi- 
tion of  the  thermometer  designed  to  give  the  temperature 
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of  the  superhi-at'  d  v.ipour.  i  he  eiivr  may  amount  to  as 
much  as  75  .  J  he  w  hole  of  the  bulb,  or  corresponding 
purtiots  oi  iin  elettncal  instrument,  must  be  entirely 
immersed  in  the  ilirect  eurrcnt  ol  vapour,  and  contact  with 
the  walls  of  the  pipe  nuist  be  a\oided.  — Ch.  r^rg  :  A 
sy ititnetrical  coil  for  galvanometers  with  movable  fratae.-^ 
Li.  Qabot ;  The  results  obt.iincd  in  liic  radio-automatic 
torpedo  by  a  new  telecommutator.  The  principles  Upon 
winch  the  app.iralus  is  based  were  given  in  a  previous 
ro:nmunication.  I'raaical  te^ts  in  the  ^eine  have  been 
su  ci essfully  carried  out. — E.  Louiaa  :  A  new  method  of 
analysis  by  iniscibility  curves,  .\pplication  to  essence  of 
turpentine.  .^I'.ilinn  is  a  suiUbk  Solvent  for  this  work, 
four  (  ed  with  this  substance  being  illustrated. 

— E.  Baud  L  i opy  in  concentrated  solutions.  The 
concer  ;  is  taken  .Is  t;i.   w eight  of  the  solute  dissolved 

in  u  given  volume  (ic>o  c.c.)  of  the  Solution,  _  a  oon- 
[)o'.\ merised  solvei'.t  bei  np,  us-d  Results  are  given  for 
ethylene  bromide,  ben/rnr,  and  nitro-benzenc  as  solVQIItS. 
— (i.  D«niv*«  :  Ti  "  d.  te  c  lion  of  traces  of  formaldeliyd* 
in  presence  of  .t  etaldehyde  by  fuchsine  bisulphite.  In 
liquid--  .iLid  with  sulphuric  acid  the  red  colour  restored  to 
the  dccDloi;>ft  1  futhsir.e  solution  by  the  acetaldehyde  is 
much  less  stable  than  that  produced  by  formaklehyde.  The 
latter  tends  to  increase  on  standing,  the  fonner  tO  fsdo 
away.— F.  Bodroua  and  F.  Taboury  t  SynthesM  effected 
with  l>cnz>t  cyanide.  Nitriles  in  ethereal  solution  react 
r  -etilv  with  sodium  .amid'-.  Riving  sodium  derivatives  of 
file  upe  R.CII.Na.CN.  The  latter  can  be  converted  into 
compounds  R.CHR'.CN  by  alky  I  halides.  Several 
r.vamples  of  the  application  of  the  reaction  are 
given.  -J.  BouKOUIt :  o-Cyclogeranic  acid.  The  acetate 
of  trimethylcvclohexenol  is  obtained  in  good  yield  by  haat- 
in^'  a-cvrNij;."rnni>  acid  with  an  acetic  acid  solution  of 
miiciirlc  a.  eta;  -  .Marcel  Oel«pin«  :  The  constitution  Crf 
the  dnii  i  '  .ildchyde  of  crotonaldehyde. — A.  Wahl  and 
C.  eiib«rsw«iK :  The  methyl  methoxybenzoyiacetete*> 
The  methyl  esters,  difTering  from  the  ethyl  esters,  caO  he 
distilled  undecomposed  in  a  vacuum.  These  OOmpoWMS 
\\.  re  |.r.  [>ar.  d  by  Claisen's  method.  Details  of  the  pre- 
paration and  properties  of  these  compounds  are  gSven.'— 
.\.  Baoke  :  A  new  compound  contained  in  food  products. 
Tlie  reactions  of  this  substance  are  sufficiently  cloee  to 
those  of  salicylic  acid  to  give  rise  to  the  suspicion  that 
the  latter  substance  has  been  added.  This  body  is  fomasd 
bv  the  .nction  of  heat  on  certain  sugar  and  at«rdiei|  Wd 
resembles  the  maltol  of  Kiliani  afl4  Baiteil*— tiWOs 
MatruelMt :  A  new  group  of  pathogenic  fun^  catising 
sporotrichosis. "G.  Andr*  :  The  development  of  ft  bulboas 
plant.  Variations  in  the  weight  of  the  itj  nurteri«.— Ed. 
Urimin,  CI.  So«l,  and  A.  roiyo :  The  steriliieaoo  of 
water  by  the  ultra-violet  rays.  The  souree  Of  light 
employed  was  an  arc  formed  between  cerbona  containing 
aiumin..  It  is  pointed  out  that  it  is  usdtss  to  attempt  to 
utilise  wavt-lengths  below  i860  AngslrOm  units,  ilnee  * 
thin  layer  of  quartz  or  water  absorbs  nearly  all  rays  of 
lower  wave-length. — Mile.  Cornovedoanu  and  Victor 
Monri  :  A  comparison  of  the  photochemical  and  aMotic 
action  of  the  ultra-violet  rays. — I.  Chain* :  The  vertical 

I  position  and  the  thigh  muscles. — C.  VaiMy  and  A.  Canta » 
Researches  on  the  development  of  the  egg  of  the  sllk- 

I  worm.— Paul  Halloa  :  The  summer  and  winter  fpawning 

I  of  pTostoma  lumbticoideum. — J.  Nairootto :  The  mlcro- 
siopical  study,  during  life,  of  the  activity  of  the  myeUlie 
in  the  course  of  the  Wallerian  degeneration  of  nerves.— 
.M.  Pawra  and  CI.  Rosaud  :  Certain  filaments  having 
probably  the  signification  of  mitochondria  in  the  generating 
layer  of  the  epidermis. — F.  Bortfaa :  The  medico-legal 
study  of  the  benzidine  reaction  in  the  determination  of 

I  blood  spots.  If  the  reaction  is  negative,  blood  is  certalflhr 
absent ;  it  is  shown,  however,  that  a  poutive  reaction  » 
given  by  substances  other  than  blood.— F'.  Dotniiar  and 
I  i.  Lomoino :  Obstinate  neuralgic  pains  observed  in 
patients  suffering  from  excessive  arterial  tension.— Jean 
Brunho*  :  The  predominance  of  erosion  on  the  right  banic 
of  a  river  in  times  of  flood.— .Mfred  Anvot :  The  secular 
variation  of  the  magnetic  elements  in  the  region  of  Paris. 

.March  7. — M.  i.mile  Picard  in  tie  chai;. — Maurii-e 
Hamy :  The  organisation  of  stellar  spectroscopy  at  the 
Observatory  of  Paris.    Detaib  are  given  o!  the  new 
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■peeln0ra|ih,.  ipecially  4e«icne«t  for  the  detenninaiion  nf 
r«jB«l  wfcidticK.  Smecial  attention  hu  been  given  to 
feeurintf  cooctancy  of  temperature,  with  Mich  succef*  that 
the  Tanationa  during  several  months  have  amounted  to 
two-,  or  three-hundrMths  of  a  degree.— J.  »>m— < : 
The  intimation  of  tlie  equatiooi  of  waves  of  emenion  by 
Madaurin'a  formub,  in  series  always  convergent,  for  a 
deep,  endiem  canal  and  for  an  indefinite  basin. — ^A.  M»ll«r 
and  Ed.  Bauor :  The  alkylation  of  fatty  ketones  by  the 
use  of  sodium  amide.  By  succcsiiive  treatnients  with 
aodium  amide  and  oratfayi  iodide,  pinaooline  was  converted 
into  (CH,)«.C.ro.CHa.CH„  and  ultimately  into 

(CH,),.C.CO.CH(CH.),. 

In  b<'nz«:-n<>  solution  this  wa*  furtiv  i  att.  <!  ujurii  -  sdium 
amide  and  methyl  iodido,  the  -\ ninu  trical  hexam»;thyl- 
acetone  (('H,),.C.CO.C'(CHj>j  li-mi;  formed.  Various 
derivatives  of  these  ketones,  together  v\  ilh  the  correspond- 
ing etl-\l  KimjHiunds,  are  described. — Richard  Dedekind 
was  •  !•  it'll  .1  fiir<  ign  associate. — H.  Andoyor  :  N''>w  funda- 
iii'  iu.il  tri^iiniiiiv  trical  tables. — J.  Ouillaume  i  <  )l>serva- 
tions  of  ihi-  sun  made  at  the  Observatory  ot  Lyons  during 
ill'-  third  quarter  of  iq/ni-  (1!i<ervations  were  possible  on 
sixty-sevrn  days,  the  ■■  •-u'.ts  being  summarised  in  three 
tables,  showing  the  nu  nl..  r  of  spots,  their  distribution  in 
lafifiide,  and  the  distril.ui inn  (if  tho  faculn^  in  latitude. — 
f  h  Ojillimsot  :  1  tv-  plv  ii.iiiv  dun  ot  Puikinje.  .An  experi- 
ni'  rir.il  vtinJy  of  the  luiiiiiio>.ily  nl  two  points,  red  and  blur-. 
'W'v  ;ii  ij^Sfnc'Ss  of  these  artificial- stass  l  OiiM  be  altered  by 
koo'.\ii  .nnounts.  It  is  concluded  th.tt  Pinkinje's  pheno- 
iTi'  iion  li.i-.  m.i  V,  influence  from  the  •-i\lh  ni,n;nltu(ii- 

Upw.ink.     Arnaml       D«n|(»y  :       The  ,i-.iir'  tii'  ril  of 

rr!i.-?r;^.',-5.  M  da  S^cuier  :  'I  h.  s\ iiiiiu  ■rlral  ;^roui)  .oi'l 
the  alteru.i;i:ij^  j^roup.  W.  stekiofT  :  'I  lir  i|.  v.-lujuumi  of 
an  arbitral  \'  fmii  lion  in  •..  ri.  s  pro* c  iliiip;  in  .n  i  ordai'..  >■ 
with  rs-r\,\.\\  furnl.nii'Mil.il  funrtion-  -Jostpli  MArty  : 
Uevelopiii' ;i:  s  a:  i  orilin^;  lo  >.  r^.iir.  vingular  solutions.-- 
Sigisntoisil  >l«fitue«w«ki  :  (..'uutributaHi  to  the  geometry 
of  general  plane  cur\es. — M.  H«d«mard  :  Liquid  waves. 
—Marcel  BrUleuin  :  Questions  of  matheniatical  physics.— 
S.  Dufour  r nun.  ;rii .il  iriplets;  an  example  of  an 
asyiuiiieiry  vil  po-.itiuii  pruporiional  to  the  square  of  th<' 
magnetic  licld.  The  chromium  line  j;247-5(>  forms  a  triplet 
5n  the  magnetic  field  fhf  axi*  of  *vnnt)elrv  of  which  is 
divplaia  <1  tmi.  at il--         \iol'  t,  .cvtiiiii' try  of  position 

witli  rcapect  to  th--  inlti.il  liti"  inrr.'.iti>  a-,  the  square  of 
the  field. — E.  Caudrolier  :  1  hi-  di^.  liar;^':  of  inductors: 
the  capacity  of  1)1.-  1  1.  ri  r<.Hl.  s.  .Viitirc-  Kilns;  A  new 
method  of  esfiiti attii^  d-  \trij-tartaric  acid.  The  estimation 
is  based  on  pru  ipituiiun  as  calcium  raceniate. — L«'<> 
Vlsnon  :  The  tliffusive  power  of  certain  artificial  colouring 
matter*.  .\  study  of  diffusion  shows  that  dve-slufis 
considered  as  solubt»-  in  water  fall  in'o  l'\ "  •  lrarl> 
dilT'-rentiated  groups;  thos<»  of  the  first  uronp  dj  which 
picric  acid  is  the  1>P'',  form  tru.'  sMlafir.ov;  :li,,sr  of  th<' 
second    group   are   01  K  .  uUy   Mjliibl*-,    .iiid  are  iii- 

capablf>  nf  diffi)..!' n  ■.  ^ai  h  .1-  <  ongn  red. —  I'iorre  DupMi*  : 
I  h''  action  of  phusphoi  u>  Uniiioride  upon  guaiacol.-  -.Aug. 
Ch«v«ll«r  :  The  forest  resourc»-s  of  ihe  Ivory  Coast. 
Results    of    the    sri.»ntitic    exp«-dition    in    western  .\frii.i. 


The    prollll,•^    itirlail.     Itola    .ind  >  i.ff. 

statir,  a  j^utu  .inaloi^ijus  to  ^^uiii  tir.il- 
rcsins. — .Auguste  JoMe  :  The  iiii 
and  kernels  at  the  time  of 


.f 


l)..ih   in  thi-  wild 
.imi  several  t!mu- 
ipening  of 


rill  iaai  ion,     Rd.  Oriffon 


Variation    in    graftii  u    n  il    .1-.  Ir.  !ii  i  ia»ion.  —  Galii  i' 1 

V*ll«t  :  The  prr-  ,,rii,;i  .jni!  h.i,  1.  i  ii  ; ila  1  iction  of  tin 
ultra-vi<det  :  a\  i  t  to  tl  ,!  constitution 

of  the  nvil la.  II.  Bordi&r  aid  K  Horand  :  Ihe  anion 
of  lh<  1 1  I  ra-v  inlet  rays  on  t:-\  pano-.  aui Trv/iiiiio.5<?tfiii 
/ctcisi  ill  ;hr  bIcMHl  of  ,1  i.it  \\A^  liilli'd  by  an  exposure  for 
fift'-en  seconds  to  tile  ultra-violet  ravs  of  a  quartz  ini  rcur\ 
vapour  lamp.  Thesf  trypanosonies  weri-  abs»>lutely  iiii- 
afTe<  t'-d  l«y  a  prolonged  exi"  -i.i-  to  th"'  X-!  .1  -  Mnt<-. 
M.ir:<-  PhlMllK  :  I  In-  natural  liia  la  i'tv  of  halrachiaiss  .ind 
snakes  against  ihr  poisonous  iiu  a  -  ol  the  form- r  ;  the 
lil><  liatlisiii  of  this  iiiimunitv. — .\.  Brlot  :  Properties  of  th- 
S'.Twin  of  si  r<>-an.iph\ I.ii  lisf^l  rabbits.  —  R.  Robin*on  :  Tlx 
(llne-ii»i<>ri<  of  thi-  c.-i-i  iim  and  tvphl"  ct.isis. — J.  Thoulet  . 
A  litho|o).jiial  subiiiartri'-  map  of  the  const  of  Lnngin-dor. 
— B.  Qalitxine  ;  The  d-termination  of  the  epicentre  of  an 
earthquake  from  the  dat.i  of  a  '•ingle  scismic  statioHi 
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UVSIC. 

}tisk:  if  J  T.ifU'!;  and  Fvohttion.  By  Prof.  Jules 
Lombark-u.  liiteriiationul  Scientific  Series.  Pp. 
viiif 3.H-    (London:  Kcgan  Paul,  Trendl,  TrObmer 

Cu.,  Ltd.,  Join.>    IVicp  55. 

THIS  important  work  could  only  have  been  written 
by  a  musicfan  who  was  aequidnted  the 

)ii>tory  of  music,  nnd  nho  had  :'.  txin^idcr.'ibk"  kno.v- 
fedge  of  sciences  connected  with  music,  sudi  as 
maihcfnatics,  phy^s  in  rdadon  to  acousdcs, 
ptiyslolog>',  psychology,  nnd  jcsthctics.  .Almost  every 
page  shows  the  versatility  of  Prof.  Combaricu  in 
dcafiRj;  with  the  various  aspects  of  the  subject,  while 
his  power  of  lucid  ;*>-(.ri[>tion  is  consptcuou5.  There 
\->  also  the  gracerol  btuuly  of  siUr  yicculiar  to 
a  Fr  111  i'.iiian,  and  it  has  lost  little  i  r  iMthing 
in  translation.  The  fundamental  thesis  of  the  book 
ii  that  music  is  the  art  of  thinking  in  sounds.  .'\c- 
cwding  to  the  author,  w-e  can  never  bope  to  have  an 
ade(|uate  conception  of  music  unless  we  realise  that 
it  it  a  kind  of  intellectual  activity  associated  with 
fmotional  states,  but  without  those  concepts  that  arc 
the  material  of  ordinary  intellectual  action.  The 
study  of  acoustics,  the  study  of  sensations  of  tone, 
M  was  so  fully  carri<  <1  out  by  lielmholti!  in  his  first 
w«rli,  "Tonempfindungcn,"  the  study  even  of  scales 
and  nufor  modes,  are  only  to  be  regfarded  as  con- 

tributicii.s  t(.)  a  fullf'r  iirulrr^tamliiii,'  of  nuisir, 
although  not  a  few  writers,  in  dealing  with  these 
asprcts  of  the  subject,  have  deluded  thmnselves  with 
the  rLOii'in  thai  in  '=0  doing  they  were  explaining  the 
txue  nature  of  music.  All  this  may  be  readily 
panled;  but  in  justice  to  the  physiologist  and 
psychologist,  on  whom  Prof.  Cumb.iricti  now  and 
then  comes  down  heavily,  almost  with  scorn  ill-con- 
cnled,  it  must  be  contended  that  the  foundation  of 
muiic  does  consi'st  of  sensations,  v.iryini^  in  kind 
nai  quality.  The  composer  thinks  in  sounds  whtdi 
are  Elated  to  each  other  according  to  laws  welt 
1:- i',vn  to  tlir  cornjiosf-T,  and  which  he  often  tran?- 
i,f<ci^s,  and  the  master  musical  mind  hab  a  kiad  oi 
instinct  that  perceives  more  deeply  tlie  hidden  mean- 
ings of  the  phenomena  of  tlio  cosmos  and  the  still 
more  ill-defined  region  of  liuman  thought  and 
feeling. 

Prof.  Combaricu  develops  these  ideas  in  a  remark- 
able order.  Instead  of  beginning  with  what  is  com- 
parativdv  simple,  the  nature  of  vibrations,  the 
mathematical  basis  of  scales,  &G.,  and  the  functions 
of  the  ear  and  brain  in  relation  to  sensations  of  tone, 
snd  then  working  onwards  to  the  compositions  of 
sncb  men  as  Bach,  Handel,  and  Wagner,  be  proceeds 
in  the  reverse  order.  First,  he  analyses  a  melody, 
showing  how  much  there  is  in  It  that  cannot  be  ex- 
pressed in  words,  such  as  sensations  of  mere  pleasure, 
^eiqNression  of  emotional  states,  and  die  arouslng- 

o(   stntinifnt^,    and    fven    trains    of    thou^'lit  niHi 
of  reminiscence,  in  the  mind,  and  he  arrives  at  th^ 
NO.  a  108,  VOL.  83] 


conclusion  that  music  is,  a^  it  wtrr,  the  dynamics  of 
emotional  lile.  He  traces  the  evolution  of  music,  the 
simple  melody,  the  canon  originating  in  religious 
ffdinc,  the  discovery  of  counterpoint,  the  USe  of 
rhythm  as  connected  with  bodily  muscular  move- 
ments, and  the  early  relation  of  music  to  magic. 
Next  he  examines  the  development  of  music  as  an 
expression  of  the  gradually  increasing  complexity  of 
social  life,  in  this  way  accounting  for  the  origin  of 
octaves,  fifths,  thirds,  and  other  intervals,  and  the 
development  of  tlie  major  and  minor  modes.  Mus» 
cular  work  reiiuirlnf.;  ci >]i>.Tatlon  amonij  many  in- 
dividuals taught  men  rhylhin  and  musical  time,  and, 
by  slow  degrees,  the  various  modes  of  the  Gredis, 
,  Lydians,  Phrygians,  r(  fli  c[<  d  the  social  life  and 

j  habits  of  the  Greeks.   A  confluence  of  these  minor 
I  modes  has  resulted  in  the  minor  mode  of  the  present 
:  day.    In  modern  nuisic  tlu-rf  is  a  fre«hcr  nnd  greater 
I  use  of  the  minor  mode  and  of  chrouiaiic  intervals, 
I  and  there  is  less  satisfaction  merely  with  conson- 
j  aiur.    .1    devrlopmrnt   quite    in    keeping    with  the 
!  anarchiaii  stale  ot  thought  and  feeling  characteristic 
of  the  present  day.  The  development  of  the  orchestra 
from  primitive  instruments  is  one  of  the  most  r*' 
maikable  ijhenonicaa  in  the  evolution  of  mutic.  ind 
modem  cum  lasers  now  strive  to  ..write  sonsething 
appropriate  for  each  instnunent. 

Prof.  Combaricu  makes  some  excellent  observa- 
tions on  Darwin's  well-known  opinions  on  the  sexual 
r.  I  .tions  of  music.  It  is  in  most  instances  the  lan- 
truagc  of  love,  but  a  sexual  theory  will  not  account 
for  all  music.  The  chapter  on  the  physiology  of 
music  is  the  least  satisfactory  in  this  valuable  book. 
We  do  not  think  tite  author  does  justice  to  the 
work  of  HcImhoU/,  proli.d.>!\  hfcausc  he  fails  to  grasp 
the  theorj-  of  the  cochlea  and  its  difficulties.  We 
cannot  follow  him  in  his  notion  ttiat,  in  some  way 
01  other,  the  cochlea  can,  in  n  re-flex  way,  adapt  itself 
to  different  combinations  of  tones.  Here  he  merges 
into  metaphysical  discussions  that  are  beside  the 
question.  The  lust  chapter  or  section  on  music  and 
living  beings  is  rather  fanciful  in  describing 
analogies  between  well-known  physiological  pheno- 
men.!  nnd  music.  The  lUustralions  he  gives  are 
analogies  and  nothing  more. 

Prof.  Combaricu's  book  is  ver>  suk'i^i -tivc.  He 
takes  a  noble  view  of  music,  an  art  which  does  not 
seem  even  vet  to  have  readied  its  clinuix.  Great  as 
are  the  works  of  I^aeh.  Handel,  Verdi,  and  Wagner, 
each  reflecting  in  a  subtle  way  their  individual 
geaius.  moulded  by  the  drcumstanoes  in  which  they 
lived  and  the  influences  that  conspired  to  make  xhrm 
great  musicians,  there  may  yet  be  in  store  for  the 
human  race  even  greater  works,  which,  in  their  turn, 
will  reflect  the  more  complex  conditions  of  civihsa- 
tion.  in  even  higher  planes  of  non-conceptual 
thought,  and  in  deeper  knowledge  and  feeling.  One 
may  also  suppose  that  in  this  further  evoiudon  the 
organs  of  music,  tiie  car  and  the  brain,  wiU  become 
more  complicated.  The  evolutionary  process  has  not 
ended. 

Jou.v  G.  M'Kbmprick* 
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H\GIKSK  OF  THE  NEKVOLS  SYSTEM. 
Why    Worry?     By   Dr.   G.    I..   Walton.    Pp.  275. 

(I><>ndon:  V\'.  Ileinemiinn,  1909.)  Pric'  js.  bd.  net. 
Self -Help  for  Ntrvous   Women:  familiar  Talks  of 

Economy  in  Neroout  ExpeHdUure.    By  Dr.  J.  K. 

Mitrht  li    Pp.  2U2.  (London :  \V.  Heinemaim,  1909.) 

Price  2s.  bd.  nut. 

MUCH  that  a  few  K«n(^t>ons  ngo  it  was  usual 
to  attribute  to  disorder  of  cotKluot  is,  by  many, 
now  placed  in  the  category  of  (unctional  nm'ouii  di»- 
turlmnce,  and  ooncomitantly  it  has  been  sought  to 
relieve  jiidirirt!  nncl  rcrlr  si.isMrnl  officprs  of  thrir  diitirs 
and  to  devolve  them  ujjon  ih>  nifiliral  prt»tession.  In 
the  two  small  books  under  rt  N  icvv  w-e  find,  expres^^iHl 
In  popular  lan^ua^re,  that  which  amounts  to  a  series 
of  short  sermons  wrilteti  by  medical  men,  and  for 
the  most  part  addressed  to  those  who  are  suffering 
(rom  the  effects  of  a  lack  of  self-«ontrol.  For  one  of 
our  authors  it  is  "not  his  aim  to  transform  the  busy 
man  into  a  philosopln-r  of  thr  indult  nt  .md  f. )iit<  iii- 
plative  t)'pe,"  but  to  enable  him  to  do  his  work  effec- 
tively by  eliminatini^  undue  solicitude.  The  other 
defends  himself  from  the  fii)s>ibl.  critiiiMn  tli.it  hi* 
advice  is  not  new.  W'e  caam>E  NujjptiHi:  any  -juch  ■ 
defence  will  be  necessary.  The  advice  proffered  is  that 
of  Epictetus.  Marcus  Aureliiis.  and  .Seneca,  but  siopr, 
short,  we  may  presume'  out  of  respect  for  the  altitude 
of  current  sch  tiLi  t.twards  current  religion,  at  the 
plane  of  these  philuMiphers. 

Dr.  Mitchell  points  out  how  some  of  the  conspicuous 
and  luculi.ii  \iitii.  s  of  w<imen  m;iy  become  sources 
of  trouble.  Strong  aiicctions  and  -sympathy  are  apt 
to  lead  to  emotional  excess,  and  such  excess, 
whether  >pt  nt  in  ^'rir-f,  [<i\c.  ,  nr  .-i;iil)i[i!i!i,  i-, 
the  mi»si  extravagant  Itirm  o(  nervous  expenditure,  and 
may  eventuate  in  banleruptcy.  A  very  frequently 
prcdis|H'sing  cause  of  nervousness  is  the  too  l■^^d^■ 
yielding  to  emotional  expression,  along  with  the  cul- 
tivation of  an  excessive  manifestation  of  emotion  in 
-speech  and  nianner.  Many  women  account  it  an 
attraction  to  give  way  to  tears  for  trifling  pains,  or  to 
loud  complaints  expressed  in  ex;igger.«te<l  language 
about  small  annoyances,  and  it  is  pointed  out  to  these 
that  to  endure  the  smaller  Inevitable  m-oes  with 
eqiiauiiiiilv  is  lo  fdrm  .1  h.iliit  wliirh  -.h.iU  be  of 
immense  service  when  the  larger  troubles  arise. 
Much  useful  .idvice  is  f^vtn  upon  those  ^ysical 

caii'>e<;  which  tend  lo  devrldp  norvnii^  Tii:in:frst;itions. 
or  lo  exaggerate  lluiti  vvIhd  they  are  already  ptt  M  Ol. 
On  one  hand  there  is  a  large  number  of  persons  who 
attribute  many  trifling  derangements  of  various 
organ<«  to  their  "nerves,"  and.  on  the  other  hand, 
there  jre  oiliers  who  fail  lo  rect)gnise  their  disorders 
as  being  nervous  in  origin  until  severe  mental  symp- 
toms arise,  and  each  class  will  find  the  information 
which  may  be  gathered  fn>in  tlicv.  b<Miks  of  gre.it 
help.  Due  attention,  neither  too  prolonged  nor  too 
scanty,  to  the  hygiene  of  the  nervous  system  will  in 

the  fiitiirr  doubtless  go  ns  fnr  ns  prtipln  l.u'tic  lu  i;t<-tir 
has  aliiadv  gone  in  connection  with  the  other 
systems,  .-md  it  must  be  recognised  that  the  educa- 
tion of  the  child  is  in  this  connection  of  paramount 
importance.  Something  between  Spartan  severity  and 
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the  op|K>site  extreme,  to  which  there  seems  to  be  a 
serious  dangw  of  our  passing,  is  the  cducaii<)ii;il  goal 
to  which  we  should  press,  to  the  development  of  that 
degree  of  self-control  whidi  shall  avert  the  nervous 
weakness  which  issues  in  each  petty  emotion  usuipingr 
entire  control  over  the  body. 

For  those  who  are  "nervously"  disposed  we  can 
ask  for  nn  better  advice  than  that  given  in  the  sm.ill 
volumes  before  us,  and  wc  should  certainly  feel  as- 
sured that  those  who  would  read  the  books  and 

would  rndenvoiir  to  act  upon  the  suggestions 
then  in  curu.iintd  were  well  on  the  road  to  recovery  . 
I  n  fortunately,  there  is  an  enormous  residue  of 
patients  who  will  listen  to  no  advice,  though  they  pay  a 
man  to  give  It  them,  and  yet  another  class  which, 
while  ri>cognising  the  advice  ^i\i  n  to  !)<•  sound,  src-m-. 
wholly  incapable  of  the  amount  of  i>elf-help  requisite 
to  acting  upon  it. 


M  VCOLOlilC.M.  WORKS. 
(j)  Ki-searches  on  Fungi.    By  Prof.  A.  H.  Reginald 
Bultcr.   Pp.  xi  +  2K7.   (London  :  Longmans,  Green 

nnd  Co.,  lyot)-)    Price  12s.  6d.  net. 
(i)  Die  Wiirzclpilzc  dcr  Orchidccn,  ilirc  Kultttr  uiid  ihr 

l.eben  in  der  Pfiante.    By  Dr.  Hans  Burgeff.  Pp. 

iv-f-220;  3  plates,  and  38  figs,  in  text.  (Jena: 

(lustav  Fischer,  iqjm).)    Prio*  6.50  marlcs. 
(j>  Fiitf^'i  and  llo'jj  /(I  Know  Them:  an  Introduction 

to  Field  Mycology.    By  £.  W.  Swanton.  Pp. 

xt  +  2)o.  (I.ondon :  Methuen  and  Co.,  i^oo-)  Price 

t)5.  net. 

(ijT^K.  BULLER'S  investigations,  undertaken  with 
•L'  the  object  of  throwing  light  upon  the  pro- 
duction, liberation,  and  disper>i<m  <if  spores  in  the 
group  of  fungi  known  as  the  Hymenoniycetes,  breaks 
new  f(mun6,  and,  as  usual  in  such  instances,  will 
ijndoiil)ii  d!\  form  the  starting  point  of  future  n  - 
seurch  on  the  part  of  many  students.  A  brief  sketch 
of  the  components  of  a  typical  hymenium  or  spore* 
bi-.'iring  surface  nre  fir>t  dr.ilt  with.  It  is  pointed  out 
th.'it  swollen  gill-inargins  sfr\e  to  sep.irate  the  gills, 
otherwise  the  spore*  COuM  not  be  shed.  This  may  be 
true  in  those  instances  where  thickened  gill  edges  . 
exist,  but  in  at  least  seveniy-Ave  per  cent,  of  known 
agarics  the  edge  of  the  giUs  is  not  in  the  least 
thickened. 

Under  nuclear  phenomena  it  is  pointed  out  that  the 

|i;iss.'ige  of  the  nucleus  frnn-,  liir  1). iridium  tlirough  the 
very  narrow  sterigma  into  the  spore  affords  striking 
evidence  of  protoplasmic  plasticit>'.  This  pobit  has 
been  prrs  iously  emphasised  by  Wager.  The  cla'^sifir.)- 
tion  ol  ihi:  .\garicioea?  acctirding  to  spore  colour  is 
dubbed  as  a  purely  artificial  arrangement,  but  no  valid 
reason  fitr  this  statement  is  forthcoming.  The  author 
does  not  apfxar  lo  realise  that  what  the  systematist 
understands  by  black  spores  are  spores  thrown  down 
in  the  mass;  no  spores  are  black,  even  under  the 
microscope,  but  they  ma\  be  opaque,  and  consequently 
a]>pear  to  Ix-  black. 

In  a  work  devoted  to  research  it  is  generally  as- 
sumed that  the  author  is  conversant  widi  what  has 
Ixen  dtiiii'  jui'v  ii  iunK  nn  thr  >.inif  suliject ;  this,  how- 
ever, does  not  hold  good  in  the  present  instance;  for 
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example,  Uic  occasional  slerilitj'  of  the  ^iW'^,  which 
consequently  remain  colourless  in  species  normally 
pKidueinff  coloured  spores,  has  already  been  discussed 
in  more  thiin  one  textbook,  and  the  conclusion  arrived 
;it  i**  identical  with  that  advanced  by  Dr.  Bullcr. 
C\'$tidia  are  included  in  the  category  of  hair  forma- 
tions. Ptpobabiy  the  definitions  as  to  the  orif^n  of 
hairs  are  varioii--.  hut  i  <  rt.iitil\  IriK'  cv>tidi.i  not  to  be 
confounded  with  swollen  marginal  cells — originate 
from  deep^eated  cells. 

Ccmint:  to  tho  rnirini  point  of  research,  the  libera- 
tion <>!  sjMiri-i,  it  IS  at  once  obvious  thai  the  author 
attempts  generalisations  on  too  narrow  a  basis,  as 
proved  by  the  following  quotation 

"Exceptini;  a  fe«i*  gelatinous  species  which  require 
furdier  investigation,  it  is  a  general  rule  that  in 
Hymenomycetey  the  hymenium  is  situated  on  the  under 
«>de  of  the  fruit  bodies." 

Tie  has  ignored,  or  does  not  realise,  the  exis- 
t«5ce  of  m.my  hundreds  of  species  included  in  the 
Hymenomycetes  where  the  hymenium  is  on  the  upper 
surface  of  the  sporophore,  and  pointing  upwards,  as  in 
t  orticium,  many  species  of  Sii  r(  um,  1  Imiu m  cha;te. 
Pcria.  ix.,  yet  such  species  arc  as  numerous  and  cos- 
mopolitan in  distribution  as  the  species  with  which  he 
is  acquainted. 

In  the  .'Vgaricinese  and  the  Polyporeae  it  is  considered 
tliat  the  position  of  (he  hymenium  on  the  under- 
surface  of  the  sporophore  has  been  primarily  decided 
as  affording  the  i,'rrMtrst  facility  for  spore  dispersion. 
The  spores  an  i-  dhesivc  when  fresh,  hence  to 
secure  successful  liberation  the  gills  or  tul>es  must 
titcupy  a  verticiil  position,  which  is  secured  by  the 
riffidity  of  the  sporophore.  Gravity  is  the  principal 
orienting  stimulus  acting  on  the  sporophore.  The 
spores  on  a  basidium  are  discharged  successively ;  each 
N(X)rc  is  shot  out  violently  to  a  distance  of  about 
,^  mm.,  and  afterwards  falls  vertically  downwards. 
The  horirantal  profection  of  tlie  spores  neces^tates 
•h  it  vhoiild  hf  placed  nt  .n  certain  distance  apart. 

I  he  prtK  i  (if  >i)are  liberation  is  tre.ited  in  detail. 
Some  verv  iii^^'i  nious  and  interesting  observations  on 
the  rate  of  fall  of  spores  are  furnished,  u  hlcli,  sul)j(  c  t 
to  modification  owing  to  their  size,  specific  gravity, 
and  process  of  desiccation,  ranges  from  0*3  to  6'o  mm. 
per  second.  The  specific  gravity  of  spores  is  deter- 
mined approximately  by  using  heavv'  fluids  contained 
in  a  couiitiiij^f  apparatus.  In  the  genus  ("opriiuis  the 
gills  arc  usually  stated  to  deliijuescc,  or  melt  into  a 
black,  inky  fluid,  and  It  was  generally  assumed  that 
the  spori  '^  ucro  cnntnincd  in  thi*  fitiid.  Arrording-  to 
Buller,  however,  the  spores  are  shot  oil  and  (all  as  in 
Other  Agarics,  commencing  nt  the  margins,  and  when 
;i  n.irrow  zone  of  the  pi!!  !>•  d(  p!i-ird  of  s[>r)rrs.  tin- 
naked  portion  of  the  gill  is  con^unitd  by  a  piocos  uf 
aotodigestion.  .\  most  interesting  account  of  the 
means  by  which  the  spores  falling  from  a  fruit-body 
may  be  seen  by  the  use  of  a  concentrated  beam  of  ligh» 
is  given,  but  perhaps  the  most  unexpected  pheno- 
menon explained  is  the  fact  that  the  sporophores  of 
certain  fungi  retain  tiieir  vitality  for  years  In  a  dried 
Cundition,  and,  after  the  application  of  wet  COtton- 
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wool,  quickly  revive  and  begin  to  shed  their  Spores,  a 
process  which  continues  for  some  da)  >. 

It  is  estimated  that  the  giant  puil-ball  produces 
7,000,000,000,000  spores,  also  that  only  one  spore  out 
of  about  20,000,000,000  spores  ever  sucr*  i<l>  in  produc- 
ing a  mushroom  capable  of  reproduction.  In  addition 
to  the  many  valuable  new  discoveries  and  new  theories 
bearing  on  subjects  prt  v  imisly  invr«,ti;^atf>d  by  other 
observers,  the  book  abounds  with  suggestions  and 
sidelights  which  cannot  but  prove  of  immense  service 
to  future  workers. 

Ten  plates  and  numerous  excellent  hgures  in  the 
text  are  of  much  value  in  foil,  u  ing  and  grasping 
clearly  the  various  pnirit<<  raised  by  the  author. 

(j)  Notwithstar.iliti^'  the  extensive  researches  of 
Frank,  Bernard,  and  uiln  i  v  be.-iring  on  the  relation- 
ship between  fungi  and  the  roote  ol  phanerogams, 
resulting  in  the  structures  known  respectively  as 
ectotropic  and  endotropic  mycorhiza,  much  ><  t  rmi.iin^; 
to  be  done  before  we  are  in  a  position  to  formulate  the 
significance  of  such  combinations.  Dr.  Burgeff  has 
contributed  considerably  to  liur  !<m-\K  I(  dt;('  in  this 
respect,  and  has  added  many  new  facts  bearmg 
the  nature  and  life-history  of  those  fungi  met  with 
in  thi'  roots  of  oichids.  Fifteen  difTtrt-nt  Ixinds  of 
fuiigi  were  Isolated  and  carefully  studied  Ironi  pure 
cultures.  TTms  majority  of  these  produced  asexual 
reproductive  bodies,  mainly  under  the  form  of  long 
chains  of  minute  conidia  of  the  oidium  type.  No 
higher  form  of  fruit  was  observed,  hence  the  systematic 
posltun  of  these  root-fungi  yet  remains  to  be  deter- 

fjiint-d. 

Wahrlich's  view  that  certain  of  the  fungi  found  in 
the  roots  of  orchids  belonged  to  the  genus  Nectria 
has  not  been  corroborated  by  Burge£f.  Sclerotia  are 
sometimes  produced.  On  account  of  the  general 
rt  sf  nibl.iiu  c  of  orchid  fungi  to  those  of  Khi^octonia, 
Bernard  placed  all  the  forms  he  isolated  from  orchids 
under  the  last-named  gemM.  BurgcfT,  on  the  other 
band,  has  created  a  new  genus— Orcheomycetes — for 
the  reception  of  his  various  forms,  which  are  named 
specifically  after  the  host  from  which  they  were 
isolated;  thus  the  form  isolated  from  Ophrys  apifcra 
becomes  Orcheomycetes  apiferae.-  The  wisdom  of 
creating  new  generic  and  spccitic  nanu  s  for  admitted 
fontt-species  is  doubtful,  more  especially  as  the  author 
states  that  such  names  have  no  systematic  importance 
or  sisniricancc.  The  group  characttTs  nrr  based  on 
the  behaviour  and  mode  of  growth  of  the  fungus,  as 
a  pure  culture,  on  ttie  substratum.  The  specific  fea- 
tures turn  on  the  nature  uf  the  hypha?,  form  and  size 
uf  coaidia,  some  of  which  are  comparatively  large, 
and  in  some  instances  there  are  indioatkms  of  the 
formation  of  pycnidia. 

.All  the  described  foratt  are  of  endotropic  or^ii, 
truly  ectotropic  mycorhiza  occurring  only  very  seldom 
in  orchids. 

The  question  of  nutrition  in  cultures  was  investi- 
gated, and  the  inipnriant  fact  noted  that  no  n'-Mmila- 
tion  of  free  nitrogen  took  place.    All  the  species  aie 

The  conduding  pert  of  the  work  dea<<  with  the 
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infection  of  the  seed,  and  the  future  development  of 

the  fungus  until  the  host  reaches  maturity. 

Numerous  excellent  figures  illustrate  the  different 
kinds  of  fungi  isolated,  atso  the  progress  of  the  fungus 
from  its  first  entrance  into  tlie  >i  ed. 

(3)  An  introduction  to  field  mycology  was  a 
desideratum,  and,  unfortunateiy,  stilt  remains  to  be 

written.  The  prf<;rnt  work  is  practicrtlly  an  imperfect 
niycological  vadc  mtcum,  aiieinpting  lu  d»al  with 
every  pbase  of  the  subject,  instead  of  being  confined  to 
an  introduction  to  field  mycology,  as  stated  in  the  sub- 
title. The  first  chapter  deals  with  the  general  structure 
and  morphology,  and  has  obviously  been  culled  from 
preceding  works  of  very  different  dales,  as  some  of 
the  information  is  up  to  date,  some  of  historical  inte- 
rest only,  and  some  inaccurate,  as  the  statement  that 
in  the  Ascomycetes  the  paraphyscs  are  probably  abor- 
thit*  ascl.  Immediately  following  this  statement  it  is 
.nitiuunted  that  the  paraphyses  are  a  continuation  of 
the  vegetative  hyphae,  which  is  a  fact,  and  conse- 
quently precludes  the  possibility  of  thrir  being  abortive 
.'isci.  Interesting  chapters  on  the  dispersal  of  spores, 
parasitism,  habitats,  &c.,  follow.  The  remarks  anent 
edible  and  poisonous  species  consist  of  platitudes,  and 
It  nvf>  the  student  in  doubt.  The  Jew's  f  ar  is  not  an 
esteemed  esculent  in  some  countries,  but  Hirneola 
Polylrichi.  an  allied  spedes.  is. 

("oining  to  the  essential  portion  of  the  book,  it  is 
at  once  apparent  that  the  author  is  one  of  those  who 
consider  that  the  name  of  a  fungus  is  a  point  of 
primary  imporlnnre;  in  fact,  there  is  but  little  indica- 
tion tiiat  anyihing  cIm;  is  of  any  importance.  In 
dealing  with  the  systematic  side  of  a  Subject,  it  is 
universally  conceded  iliar  the  st-adent  shorild  be  first 
introduced  to  the  primarv  t,roups,  and  approach  by 
degrees  to  entitle-,  or  -p.  i  i,  -,  1  he  reverse  order,  how- 
ever, is  followed  in  the  work  under  consideration. 
Families  and  genera  are  simply  dealt  wiili  briefly  by 
a  key  system,  which  the  beginner  cannot  possibly 
grasp,  whereas  the  species  are  dc^=cribed  in  detail,  the 
result  being  that  if  the  species  arc  recognised  at  all, 
it  will  be  by  a  ruk-iif-thinnb  method,  and  his  know- 
ledge of  affinities  will  remain  at  zero.  Experience  has 
shown  that  when  a  student  commences  the  study  of 
n»ycology  by  dealing  first  w  ith  individual  species,'  his 
knowledge  rarely  extends  beyond  recogniMnrr  a  criven 
fungus  by  name.  It  is  doubtless  the  same  in  other 
branrlu  s  of  science. 

The  specific  descriptions  are  very  uneven,  some 
being  tedhnical  and  beyond  the  grasp  of  the  beginner; 
others  are  altogether  inad.  qoate.  whereas  in  the 
Ascomycetes  no  mention  is  made  of  the  asci  or  spores, 
tiie  only  features  of  real  importance.  The  statement 
that  IhiJi^iiriti  prlymorplia,  an  jiscigerous  fungus,  is 
the  conidial  form  of  LlocoUa  foliacea  might  be  re- 
garded as  a  slip  if  many  other  equally  glaring  mistakes 
d=d  n"t  sutrpt";?  lack  of  knn  .vl« d^e  of  the  subject 
undertaken,  j  he  illustrations  are  numerous,  consist- 
ing of  sixteen  coloured  and  thirty-two  black-and-white 
p!at« s.  Many  of  the  figures  are  good,  some  are  poor, 
and  some  are  mere  parodies  of  the  object  they  are 
intended  to  represent. 
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ELEMENT  AH  Y  CHEMISTRY. 

(1)  Elementary  Ciirt)ii.\try.  Rv  Tlollis  Godfrey.  Pp^ 
xiv4-4s6.  (New  York  and  London :  Longmans* 
Green  and  Co.,  1909.)   Price  41.  €i.  net. 

(2)  Systematic  Qualitative  Analysis.  By  Dr.  R.  M. 
Caven.  Pp.  xii-f  240.  (London  :  Blackie  and  Son, 
Ltd.,  1909.)  Price  3s.  6d.  net. 

TE  have  carefull)  read  a  considerable  part  oi 
VV  Mr.  Hollis  Godfrey's  book,  and  have  re- 
luctantly come  to  the  conclusion  that  as  an  dcmentary 
text-book  It  is  nof  a  complete  surress.  It  i";  true  that 
the  book  contains  much  useful  information,  whicii  is 
well  arranged,  that  it  is  well  printed  and  luxuriously 
illustrated,  and  that  its  general  appearance  is  attrac- 
tive; but  the  explanations  are  slovenly,  the  similes 
are  childish,  the  historial  references  betray  a  curious 
ignorance  of  the  original  memoirs,  and  many  of  the 
illustrations,  excellent  though  tlu^y  are  as  photographs, 
are  peculiarly  inept. 

We  have,  for  example,  a  picture  of  an  apple  to  re- 
present "adds  in  nature,"  two  views  of  a  rather 
nondescript  bnd>cape  to  illustrate  "earth  compounds," 
a  female  haymaker  looking  at  her  watch  with  a  hay- 
cock in  the  badcground  to  explain  atmospheric  pres- 
surc,  .another  parly  of  ha\-makcrs  lookin^j  at  a  tiny 
spot  in  one  corner  of  the  picture  (a  baUiton  presum- 
ably) to  indicate  the  lightness  of  hyidrogen,  and  so  on. 

A  few  c\tract<;  will  illiistmte  the  other  points  above- 
mentioned.  •  Chemistry  is  a  science  whidi  explains 
the  everj-day  things  of  life"  (p.  2).  "There  are 
seventy  or  eiglii}  different  atoms"  (p.  9),  meaning, 
of  course,  ditlercnl  kinds  of  atoms.  As  a  kind  of 
corollary  to  this  the  author  states  that  "  since  masses 
arc  made  by  the  union  of  molecules,  there  exist  only 
between  seventy  and  eighty  perfectly  simple  sub- 
stances, &c.,"  forgetting  a  previous  paragmiili  in  whleh 
he  defines  a  hypothesis  as  a  belief,  and  llic  more  im- 
portant fact  that  the  elements  would  continue  to  exist 
independently  of  any  atomic  hypothesis. 

The  same  kind  of  loose  treatment  is  extended  to 
volume  and  weight. 

"If  we  have  the  same  volume,  the  same  sl/e  pi- ce, 
so  to  speak,  we  can  tell  at  uiu  e  wht  thtr  one  Mih-t  n:ee 
is  heavier  or  lighter  than  aiiotlu  r.  But  unles-,  we 
have  the  same  volumes  we  can  tell  very  little  about 
it"  (p.  as). 

Aqain,  on  p.  (o.      '"^  stated, 

".\  hot-air  bailuon  rises  Ix-cause  the  air  within  the 
balloon  bag  heated  by  the  flame,  expands,  grows  lea* 
in  weight  and  so  pull's  the  li-ht  envelope  up." 

We  have  still  to  leani  that  dough  rises  owing  to  the 
growth  of  the  yeast  cells  (p.  281).  The  relation  of 
oxygen  to  ozone  is  compared  to  a  man  who  disguises 
hini>elf  and  assumes  another  name  when  engaged  in 
crime.  The  catalytic  action  of  manganese  dioxide  on 
potasMuro  chlorate  is  compared  to  a  person  working 
in  the  dark  and  then  in  daylight. 

"The  sun  comes  out  and  floods  the  toom  ^vitb 
cheerful  radiance.  The  man's  hands  work  faster- 
swifter  and  swifter  grow  his  motions,  &c." 

Tile  rrf.  fences  to  the  history  of  chemistry  may  be 
illustrated  by  the  following  extracts.  We  are  told 
(p.  28), 
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••"I'he  ux;il;ni;iiion  of  ilu-  lo'.s  or  fjain  in  weight  on 
burnintr  tasked  the  tx  si  «  !fort->  of  llie  whOlC  soenttfic 
wtkrid  for  a  couple  of  hundred  years," 
and  this  is  followed  by  an  account  of  Priestley's  dis- 
covery of  oxygen  which  even  his  t:re:i(<  si  admirers 
would  scarcely  sanction.  After  stating  that  Priestley 
hvmed  quidcnlver  in  tlie  air  and  obtained  a  red 
po^vder,  he  goes  on  :— 

"TTic  experiment  so  far  was  no  different  from 
what  had  been  done  before,  without  result,  but 
ffkstley,  with  tliat  brilliant  imagination  which  has 
so  often  diaracterised  the  great  leaders  of  science,  saw 
a  new  possibility.  If  nwrcuiy  bad  changed  to  a  red 
ash  by  burning,  could  not  the  nibstance  wt&dk  bad  so 
chnni^ed  i;  U-  obtained  from  the  red  ash  in  its  original 
Jcrm  by  heating  ?  " 

Cavendish's  discovery,  we  are  tdd  further  on, 

o'  fstlons  whii  ti'hnd  troubled  men  of  scienre  for 
iv,o  rtnturics.  To  the  4uestion,  "What  is  wai<T?" 
Cavendish  gave  the  reply,  *'  It  is  hydrogf  n  oxide." 

Sufficient  has  been  said  to  illustrate  the  peculiar  de- 
fects of  the  book,  and  it  is  not  a  little  surprt^ng  that 
none  among  the  ten  ladies  and  )^'<  ntlemt'n  named  in 
the  preface  to  whom  the  MS.  and  proof  were  in  turn 
submitted  slioold  have  directed  tlie  author's  attention 
to  tliem. 

(2)  Although  we  are  deluged  with  books  on  qualita- 
tive analysis,  Dr.  Caren's  new  volume  may  be  regarded 

as  by  no  means  a  superfluous:  addition  to  the  number. 
He  starts  on  the  perfectly  cornet  assumption  that 
qualitative  anaIysiB«  properly  Studied,  may  ser\-e  as  a 
foundation  for  a  sound  knowledge  of  practical  and 
theoretical  inorganic  chemistry,  and  develops  his 
method  along  these  lines.  There  is,  of  course,  a  great 
deal  about  group  reagents  and  tables  of  separation 
which  are  common  to  most  boolcs  on  .die  luhject,  but 
Ihere  is,  in  addition,  a  useful  general  introduction, 
which  is  clear  and  concise,  and  a  final  chapter  on  the 
s}-sleroatic  examination  of  inorganic  substances.  The 
nuthor  dnc<?  not  tcl!  tis  for  what  class  of  student  the 
course  is  inteiKied,  and  now  that  it  is  becoming  tJie 
f.uhion  (o  serve  up  chemistry  to  suit  the  diverse  need-^ 
of  different  classes  of  students,  or,  as  someone  ex- 
pressed it,  to  sell  it  in  assorted  penny  packets,  we 
doubt  whether  any  but  the  embrjo  professional 
chemist  could  give  the  time  necessary  to  complete  it. 

It  is  doubtful,  too,  if  it  is  desirable  for  any  student 
to  postpone  quantitative  work  until  80  much  qualita- 
tive analysis  has  been  assimilated. 

Experience  shows  that  an  early  aoqoointance  with 

t\:c  frmrtcr  rs  an  excellrnt  discipline  in  careful  mani- 
pulation and  exact  observation,  and  the  best  antidote 
to  untidy  and  sloppy  haUts  of  woric.  J.  B.  C. 


OUR  BOOK  SHELF. 

La  Vita  di  MicheXe  Faraday.  N'arrata  da  .Andrea 
Naccari.  Pp.  370.  (Padova:  Fratcili  Drucker, 
1 908.)  Price  3  lire. 
TiioicH  there  exist  four  well-known  biographies  of 
Faraday  in  the  English  language,  one  only,  the  brief 
esiay  by  Tyndall,  "  Faraday  as  a  Discoverer,"  has 
been  translated  into  Italian.  Neither,  until  the  appear- 
ance of  the  work  now  under  review,  had  any  Italian 
biography  of  Farad.n-  bcrn  n-ritteo.   Prof.  Naocari, 
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whose  position  as  professor  of  physics  in  the  Univer- 
sity of  Turin  guarantees  his  competence  in  physical 
science,  and  who  is  himself  an  experimental  invesU- 

fator  of  some  distinction,  has  now  written  a  life  of 
araday  which  worthily  presents  the  career  of  our 
great  criuntrv man.  Me  has  drawn  freely  and  witii 
due  ai  l-:['.<  i\s  ii  dcnieiU  from  all  file  Inur  Engli'^h  bio- 
^■"r.ii.ibii  s,  and  h.is  had  the  adv.mta^e  aUu  ut  bf  ing 
in  |M>sst*!.sioii  of  the  volume  ol  printed  correspondence 
between  Faraday  and  Schonbein,  which  was  published 
more  recently  than  any  of  the  four.  Thus,  without 
being  either  encumUTi^l  with  the  mass  of  details  of 
Bence  Jones's  authoritative  memoir,  or  restrained 
within  the  smaller  compass  of  die  three  smaller  Uo> 
graphies,  he  has  been  aUe  to  produce  a  work  which 
in  certain  aspects  is  the  most  satisfactory  life  of  Fara» 
d;»y  yot  compiled.  He  has  not  failed  to  incorporate 
the  newer  material  while  preserving  what  was  of 
permanent  value  in  the  old. 

The  lifc-story  follows  the  familiar  lines.  The 
author  has  not  bocn  able  to  add  anything  to  our 
knowledge  of  the  doings  or  wanderings  of  Faraday 
in  Italy  as  the  assistant  of  Davy  in  his  eighteen 
months'*  tour  of  1813-15.  Neither  has  be  ^thrown 
any  further  light  upon  the  epi^wde  of  tlws  misundef^ 
st.inding  between  Faraday  and  Nobili  and  .Antinori 
in  iHt^i  respecting  their  supposed  correction  of  errors 
\\  hi(  li  he  had  not  committed.  In  the  author's  preface 
he  states  that  in  his  first  ten  chapters  he  h.as  con- 
sidered the  man  rather  than  the  pyulasopher.  with  the 
intention  to  make  him  known  and  to  make  him  loved. 
In  bis  eleventh  and  last  chapter,  which  occupies  more 
than  one-third  of  the  book,  he  treats  of  Faraday's 
scientific  work.  Here  he  follows  conscientiously  and 
skilfully  the  evolutkm  of  Faraday's  discoveries 
in  their  chronological  order,  but  discusses  them  In 
rheir  nlation  to  modern  views  and  discoveries.  He 
kt\>  ^;r(  at  stress  upon  Faraday's  electro-optic 
pionr(  rini,'  discoveries  as  having  been  provocative  of 
so  much  of  the  later  dr  s  <  Ujpments  of  physics.  He 
concludes  by  citing'  a  ehar.icteristic  pas!^')i.;e  from  the 
peroration  of  one  of  Faraday's  last  Koyal  Institution 
disc;)ur>es  in  1858. 

The  book  is  not  illustrated  hv  nnv  cuts.  It  avoids 
all  matbenuitical  expressions ;  but  it  is  eminently 
readable,  and  is  welt  printed.  English  men  of  scienoe 
owe  a  debt  of  gratitude  to  Prof.  Naocari  for  his  fa*- 
ful  presenution  of  one  whose  memory  they  so  highly 

itonoar. 

Bolanisch-MikTO.iUapi<i  h,  r  Pr.iktihiifn  fiir  At^laiif^cr, 
By  Prof.  Martin  Mobius.  Zweiie  .\ullaKe.  Pp.  xi  + 
123.  (Berlin:  Gebruder  Borntriiger,  1909.)  Price 
3.20  nuirks. 

The  exctcisi  s,  s'xiy-ffsur  in  number,  contained  In 
this  little  book  are  d(  ^iarned  to  make  the  student 
familiar  with  the  outlines  i  t  plant  viructurc  in  the 
chief  subdi\-isions  or  tlie  vegetable  kingdom.  The 
directions  for  mitking  and  mounting  the  preparations 
are  dear  and  good,  and  the  text  is  not  overburdened 
with  the  details  which  the  student  ought  to  learn  from 
the  preparations  themselves.  The  illustrations,  which 
arc  diagrammatic,  may  also  be  found  useful,  aldiou^ 
we  think  the  work  wruld  not  have  hern  impaired  in 
value  had  thev  lieen  nmiiircl.  The  fact  (bat  a  second 
edition  h.i^  l.'een  re.iched  prose-,  that  its  author  has 
met  a  need  fell  for  such  a  UriU,  but  it  seems  odd 
to  discover  the  statement  that  the  aleuronc-containing 
cells  of  the  castor-oil  bean  belong  to  the  cotyledons 
(Keimbiaiter).  Ue  also  prefer  the  stvle  of  Ranun- 
culus acns  instead  of  R,  acer  (p.  9,  &c.).  But  on  the 
whole  the  boolc  is  useful,  weU  printed,  «nd  wnaibly 
bound,  and  its  price  is  moderate^ 
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LBTTERS  TO  THS  EDITOR. 

[The  Editor  docs  not  hold  himselj  responsible  for  opinions 
expressed  i/y  hii  cOrTcspcnd>:nts.     S cither  can  he  underlakf 
to  return,  or  to  correspond  with  the  u-ntcrs  of,  rejected 
manuscripts  intended  for  this  or  any  other  pari  c/ NaTUR*. 
notice  is  tttKen  of  anonymous  (ommunicationsJ\ 

Fertilising  Effect  of  Soil  Sterilitat'on. 
With  further  refereitcv  to  the  work  of  Messr-^.  Russell 
and  Hutchinson  on  soil  sterilisntion  {Journal  of  Agri- 
CMlfwral  Sdence,  October,  1909),  it  may  be  interesting  to 
record  some  information  of  which  I  have  recently  become 
pos&essi^d. 

Some  of  the  largp  growers  of  cucumbers,  tomatoes,  &c.. 
Under  ftlass  (or  the  London  market  have  for  sonM  little  time 
adopted  the  plan  of  injecting  jets  of  steam  into  their  soil 
before  planting,  not  with  any  view  of  increasing  its  fertility, 
but  with  the  view  of  destroying  slugs,  insects,  &c.  In 
Ihe  experience  of  some  growers  the  productivity  of  the 
soil  after  steaming  has  become  .so  greatly  increased  that, 
If  anything  like  the  usual  quantity  of  stable  manure  is 
mixed  with  the  soil,  the  plants  grow  with  such  rank 
luituriance  ai  to  spoil  their  bearing  capacity,  exhibiting 
all  the  symptoms  that  would  be  expected  as  the  result  of 
a  heavy  overdose  of  nitrogen. 

This  experience  has  been  communicated  to  me  by 
growers  who  were  previously  unaware  of  the  Rothamstei 
work.  At  the  moment  tlicy  were  feeling  in  somewhat  of 
a  dilemma  :  if  they  did  not  steam  the  soil  thigf  salT«'red 
from  insect  pests ;  if  they  did  steam  it  tlwy  Were  obliged 
to  curtail  the  supply  of  stable  manure,  at  the  expense  of 
lowering  the  subsequent  soil  temperature,  which  is 
normally  maintained  at  a  high  level  by  the  fermentation 
of  the  manure.  No  doubt  mean*  may  be  found  of  ndjust- 
ing  the  various  conditions  satisfactorily,  but  rnfuntiui- 
the  observation  appears  to  afford  striking  independent 
confirmation  on  a  practical  scale  of  the  Indirect  fertilising 
effect  of  partial  sterilisation  in  killing  off  the  phagocytes 
or  protozoa  which  normally  keep  down  the  numbers  of 
those  bacteria  the  task  of  which  is  to  turn  organic  nitrogen 
into  plant  food.  Bernard  Ovn. 

17  Great  Tower  Street,  London,  E.C.,  .March  15, 

Certain  Reactions  of  Albino  Hafr. 

In  a  note  !n  the  Journal  of  Physiology  (vol.  xx.wii:  1 
on  Uw  chemical  nature  of  albinisffl,  Mr.  Mudgc  describes 
some  interesting  observations  which  he  made  upon  rats' 
■kins.  Starting  with  the  pre<nimption»  based  ii|Mm  the 
work  of  Miss  Durham  and  (  u^not,  that  an  albino  carries 
a_  chromogen  and  lacks  the  ferment  necessary  to  produce 
pigment  from  it,  and  supposing  that  fermentation  is  a 
process  of  oxidation  or  reduction,  Mr«  Mudge  ar^U'  d  that 
it  might  be  possible  to  produce  pigmenk  artiti<  ially  by 
means  of  an  oxidiring  or  reducing  agent.  He  found  by 
experiment  that  Immersion  of  albino  rat  duns  in  a  solu- 
tion of  10  per  cent,  formalin  and  70  per  cent,  alcohol  in 
equal  volumes  resulted  In  a  "  vivid  yellow  colour  "  in  the 
hairs ;  he  further  states  that  these  coats,  when  washed  in 
water  and  immersed  in  H,0,  (20  vols.},  become  changed 
in  colour  from  vivid  yellow  to  a  "  brownish  tint  "  in  about 
twenty-four  hours.  He  uddtioet  arguments  to  show  that 
the  coloration  is  due  to  the  presence  of  a  specific  body  in 
the  hairs  diffused  through  the  keratin,  and  not  tO  mere 
reaction  between  the  keratin  and  the  formalin. 

I  have  repeated  these  experiments  wiih  various  skins. 
In  die  case  of  the  single  albino  rat  skin  which  I  used,  the 
vivid  yellow  was  obtained  immediately  on  immersion  in 
the  formalin  mixture.  The  change  to  brown  in  H,0,  was 
not  obtained,  but  complete  decoloration  resulted  from 
inunernon  in  this  reagent.  Prolonged  immersion  In  the 
formalin  anisture  ako  produced  almost  cooiplete  decolora- 
tion. 

With  guinea-pig  albino*  carrying,  respectively,  binrk, 
chocolate,  and  red.  negative  ressults  were  obtained,  as  they 
were  also  with  a  single  mouse  skin. 

What  struck  me  .is  particularly  interesting  in  connection 
with  the  yellow  colour  produced  by  the  formalin  mixture 
in  the  coat  of  the  albino  r.-it  is  the  f.-irt  that  it  is  a  peculiar 
canary^ellOW,  which  1  remember  to  have  seen  elsewhere 
nmong  mammals  only  in  members  of  ihe  stoat  family  when 
the  winter  whitening  is  incomplete.  A  piece  of  pale  yeltow 
atoat  fur  acquired  a  much  more  intense  yellow  colour  as 
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a  result  of  twenty-four  hours'  immtrsion  in  the  formalin 
mixture;  a  similar  piece  wa*  decolorised  by  H,0,.  I  here 
can  thus  be  little  doubt  thai  the  yellow  body  produced 
artificially  in  the  fur  of  the  albino  rat  is  a  substance 
similar  to  the  vellow  pigment  of  the  stoat's  winter  coat, 
and  therefore  probably  represents  a  stage  in  the  reduction 
of  the  pigment  to  the  eondition  in  whk:h  it  exlsu  in  (he 
white  hairs. 

Miss  Durham  tells  me  that  it  is  a  well-known  fact  th.nt 
albino  rats  do  not  remain  pure  white  if  they  arc  exposed 
to  the  action  of  light.  Just  as  darkness  is  necessary  for 
the  production  of  a  pure  white  coat  in  the  rat,  so  a  certain 
degree  of  cold  seems  necessary  in  the  case  of  the  stoat 
tribe,  though  in  their  case  a  change  to  a  warmer  climate 
does  not  at  first  prevent  the  usual  colour-change  in  winter. 
Thus  Eric  Parker,  in  "  The  Book  of  the  Zoo,'"  fx^ints  out. 
concerning  a  certain  foreign  pinc-n>arten,  that  "  th  •  tir^v 
winter  he  spent  in  the  Garden  his  fur  turned  ;ilitui>t  white 
lo  match  the  snows  he  would  naturally  h.ive  » xi>' rted. 
The  last  two  winters  it  remained  brown,  though  it  ha* 
lightened  considerably  tow.irds  yellow."  This  repetition 
of  a  periodic  act  without  the  utu'^l  «^t:tri«.ilu«)  nrnlls  certain 
phenomena  in  friants,  whidi  Mr-  I'  Darwin  nttribute*  to 
memory.  Irrrvn    !    ^01 1  as. 

Nitroge  n  fixing  Bacteiis  and  Non  leguminous  Plants. 

Mav  1  be  allowed  to  direct  attention  to  two  errors  In 
•Mr.  Hall's  letter  in  Natcre  of  December  23,  1909? 

Mr.  Hall  states  that  "  I'seudomonas  and  .\iotobacler 
together  (ti^)  an-  less  effective  th.ui  when  grown 
s<'parately  (091  +  056)."  This  comp.iristni  is  incorrect. 
The  fixation  of  free  nitrogen  by  bacteria  is  esti- 
mated in  terms  of  milligrams  of  nitrogen  per  unit  of 
carbohydrate  in  the  culture  sohition.  Pseudomonas  and 
/Vzotobacter  together  give  i'J4  N  for  one  unit  of  carbo- 
hydrate. Pseudomonas  and  Asotobacter  grown  separately 
^ve  i-^y  N  for  two  units  of  carliohydrate.  hence  the  correct 
comparison  is  : — 

Per  111  it 

Pseudomonas  and  Asotobacter  together  =  1  240  U 

PseudoBonaa  and  Asotobacter  separately  =      = 073$  N. 

li-  ncs  my  conclusion  that  Pseudomonas  and  Asotobacter 
together  are  more  effective  than  when  grown  separately  is, 
1  chink,  justilied. 

The  second  error  has  reference  to  a  mean  experimental 
error  of  ±10  per  cent.  Mr.  Hall  writes: — "  By  an  error 
which  the  context  rendered  sulTiciently  obvimis.  I  wrote 
*'  oats  "  instead  of  barley  when  dealing  with  rrol.  Bottwn- 
ley's  first-quoted  experiment  with  soil."  May  I  point  out 
that  oats  were  the  only  plants  mentioned  in  the"  first-quoted 
experiment  with  soil  "?  Even  if  the  increase  of  barky 
(136  per  cent.)  be  taken»  ona  faib  to  see  how  it  is 
"  sufficiently  obvious*'  that  •  mean  error  of  ±10  |ier  cent. 
man:  than  cover*  an  increase  (the  lowest  of  the  results 
quoted)  of  13  6  per  «ent.  W.  B.  Botiomlky. 

Kingic  Coll^.  Strand,  W.C.,  February  16. 

A  Sample  of  Spurious  Correlation. 

Tnoi'<-ti  r'-^r'-Uullv  unab!-;-  to  do  jij^tWe  to  the  mathe- 
matical r.as'jniiii.;  of  Dr.  G.  T.  WalUor  in  Nati;re  of 
January  (>,  I  may.  iKih.i[>',  be  .TlKj;v.,ii  to  say  thnl  it  is 
of  thf  oivncc  of  iht  iiiuthtHJ  that  thiis.?  dots  [r.ich  <  xpr'jss- 
\n-^  a  rocnparison  of  two  sutiis  ul  thirty  itriiisl  tend  to 
arr.ir.^;ianijnt  ill  a  strai^h.t  band,  or  strip,  wjlli  (airly  d'-»- 
fincd  bord-rs.  It  is  <-xp'-i  ted  that  future  dots  will  jjrjiicrally 
come  wil)l;!\  tllusij  limits  ;  but  to  .itVirm  this  in  a  Riven 
case,  to  sav.  i-.ji;.,  that  thf'  next  dot  will  not  be  below  a 
certain  level,  is  it  nut,  nircssariU ,  to  s.ay  sonn:thing  quite 
definite'  as  to  the  rhnractfr  of  the  roming  season,  as  that 
its  r,o:il  i'.l.  fio^t  da\s,  ur  olh'-r  feature  considered,  wilt 
not  be  below  a  <irtaiii  nuinericai  value?  If  the  one  state- 
ment is  wa.'r.mtrd,  so  (by  the  nature  of  the  casu)  is  the 
other.  Thus  the  essential  point  seems  to  me  to  be 
whiihir  t!'..  past  distribution  of  those  dots  affords  a 
rtasonahl'-  clue  to  their  future  distribution,  and  1  do  not 
.see  that  niv  i  ritic  throws  doubt  on  this. 

I  think  i  v.ith  all  deference)  that  anyone  who  will  give 
the  HI'  thod  a  full  trial  will  fmd  it  distinctly  helpful  In  a 
numlKT  of  taies  (I  do  not  iav  in  alll. 

.\i.EX.  B.  MacDowaix. 

S  Marine  Crescent,  Folkesttone,  January  14. 
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In  my  fortner  kner  in  Nature  of  jMuaiy  6  I  «tlempted 
le  prove  that  the  «rrangements  of  doti  in  a  band  would 
oocur  even  if  Uie  numbers  of  whldi  the  mini  mre  taken 
were  ontirely  indi^ndent  of  one  another,  m  whl«h  case 
a  forecast  rrt^^trd^nc  one  of  the  ntunbert  could  not  ponibly 
be  made  from  kn.  wMj^e  of  the  remainder.  A  forecast 
could  only  be  ntadn  if  it  were  shown  that  the  width  of 
(he  band  were  smaller  than  would  be  expected  on  the 
hypothesis  of  pure  chance,  and  this  vital  point  has  received 
no  consideration. 

The  situation  may  be  made  clearer  by  reference  to  tht 
orif^inal  letter  in  NAiLite  of  September  16,  1909.  The 
ceaence  of  th-  m.  tiunl  is  that,  if  we  were  forecasting  for 
i9to,  the  di>:  th'  iwo  rectangular  coordinates  of  wfench  are 
the  sums  of  data  for  thirty  years  up  to  1909  and  IflO  re- 
spectively, will  lie  nrar  to  a  line  through  the  odgiil  M  an 
anjjie  of  45°  with  the  axes.  Tlius  the  sum  of  the  data  from 
i8jSo  to  1909  will  be  nearfy  equal  to  the  sum  of  the  data 
from  1881  to  10  >o,  or  the  data  for  18S0  and  1910  VAU  be 
ntafly  equal.  If  the  nearness  to  e<|aali^  baa  any  value  at 
all  for  forecastinf!.  this  is  equivalent  to  asaerdng  that  the 
data  in  question  tend  to,  be  repeated  after  thirty  years,  or 
have  a  thirty  years'  p-  f  }od ;  but  as  the  same  result  could 
be  reached  if  25  or  35.  or  any  other  comparable  number, 
had  been  substituted  (or  30.  it  wiU  be  seen  that  the  reason- 
ing cannot  be  free  from  error. 

That  the  nearness  to  equality  Is  inadequate  is  clear  from 
the  diagram  in  the  ori(<inal  letter.  The  edges  of  the  band 
there  intercept  a  length  representing  about  thirty-six  days 
along  any  vertical  ordinate.  Hence  all  that  can  be  inferred 
in  f  rr(  Mating  for  1010  N  tluit  tlie  number  of  hot  days  will 
prcii  it  ly  noj  differ  by  tr.oto  than  ^  iS  from  the  number  of 
hut  days  in  1880 :  and  at  the  average  number  of  hot  days 
in  a  year  tt  Stated  as  fifteen,  it  appears  that  a  forecast  so 
fntircly  vagiK*  could  be  made  without  any  anafnis  what- 
'•VCT.  GlLHBT  T.  WaunK. 

Kodaikanal,  February  au 

SOME  SCFFXTIFIC  TF.VT/? 
No.  XV.    The  M<n  sr  Wilson  Solar  Obsekvaiohv 

OF  THE  CAR.VHGIK  INSTITUTION  OF  WASHINGTON. 

MOUNT  WILSON  rises  6000  feet,  almost  abruptly, 
from  the  plain  In  which  lie  the  twin  cities  of 
Lm  Angeles  and  Pasadena.  From  the  inountain  top 
these  citie«  appear  at  ni^ht  as  glitferinfif  star  clusters; 

by  day  they  nrc  seen  thrcuJL^'h  a  haze  of  dLi>t  whioh 
the  ascCul  of  the  nioimtaiu  ha>  put  bt  low  fnir  feet. 
Beyond  is  the  vast  Pacific;  above  our  luads  tlic 
glorious  sky  of  California;  around  us  the  buildinj.;ii 
of  perhaps  the  best  equipped  observatory  in  the  world. 

Tliese  words  are  written  by  anticipation.  Prof. 
Hale  has  invited  the. International  Union  for  Solar 
Research  to  hold  its  nest  meeting  on  Mount  Wilson 
on  August  99.  lOio,  and  astronomers  and  physicists 
from  all  parts  of  the  world  are  eajjerly  looking;  for- 
ward to  the  occasion.  The  present  writer  is  not, 
however,  aIto>;cilu-r  .a  stranger  to  the  sci  no ;  hv  was 
on  Mount  \Vil-.c)ii  in  it)r>4;  but  at  that  tiiiu'  the 
observatory  was  in  its  infancv.  It  had  nut  tvni  Iktii  i 
decided  on  what  scale  it  was  to  be  designed.  Prof. 
Hale  had  realised  the  magnificent  opportunities  offered 
by  the  climate  and  site,  and  he  had  made  urgent 
appiBcstion  to  the  Carnegie  Institution  for  funds 
adequate  to  deal  with  the  serimis  difliculties  to  be 
overcome;  but  he  had  also  resolved  that,  if  his  applica- 
tion was  nut  granted,  there  shmild  still  be  a  solar 
observatory  on  Mount  Wilson,  for  which  he  would 
himself  provide  the  funds,  so  that  he  had  already 
commenced  buildiiitj  opiraiions.  Nevertheless,  the 
utmost  prox'ision  which  lie  and  his  coura)T;cous  wife 
couM  afford  to  make  would  naturally  fail  far  short 
of  what  was  needed  for  a  suitable  observatory,  and 
he  was  therefore  anxlouatv  awaiting  the  answer  of 
the  Carnegie  Trustees.  Fortunately  for  astronomy, 
it  was  favourable;  and  since  it  was  received  one 
oiarvel  has  fdtowed  another  in  rapid  siwoession.  The 
«{ntors  will  be  drawn  to  MotMit  Wilson  as  lo  the 
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main  focus  of  asironomical  enterprise  and  suocess 

at  the  present  niotntnt. 

Th<  lir-t  1)1  the  principal  instruments  to  be  com- 
plcttd  Wits  the  great  horii^ontal  Snow  telescope,  origin- 
ally constructed  at  the  Yerkes  Observator\,  with  thu 
aid  of  funds  given  by  Miss  Snow,  of  Chicago.  The 
concave  mirror,  of  24  indies  aperture  antftSo  feet 
focus,  is  fed  by  a  cctlostat  with  plane  mirrors  of  30 
indies  and  24  inches,  the  beam  of  light  being  sheltered 
by  a  house  speciallv  drvi^'ncd  to  gu.ird  aj^'ainst 
temperature  efTects.  lo  this  i>  l.. scope  can  be  attxiched 
a  spectrograph  of  i8-fct  r  loms,  or  a  5-foot  spectro- 
hcliograph.  The  heavy  parts  of  the  apparatus  are 
mounted  on  massive  stone  piers,  built  with  great 
labour,  since  it  was  found  that  the  stone  in  the 
neighbourhood  was  unsuitable,  and  that  materials 
had  In  Ix!  brought  up  from  a  lower  altitude  by  muies. 

Ihu,  successful  as  this  powerfttl  instrument  has 
been,  it  has  also  served  to  p<unt  the  way  to  possible 
improvements.  Experience  of  its  working  suggested 
that  a  vcrliciil  lelescnjje  mii^lu  be  in  various  ways 
better  than  a  horizontal  unc;  and  accordinglv  a 
"tovvr  r  "  t(  jescope  w  as  constructed,  with  the  ccelostat 
nuiunicd  oil  a  tower  00  feet  high,  built  as  a  skeleton 
framework.  This  experiment  was  so  successful  that 
a  more  ambitious  one  was  at  once  projected,  and  a 
lower  150  feet  high  is  under  construction.  As  wind 
pressure  will  be  much  more  serious  on  tiiis  new 
structure.  Prof.  Hale  has  adopted  the  ingenious 
device  of  building  an  outer  tower  for  protection,  sur- 
rounding every  bar  of  the  inner  tower  by  a  tube  of 
the  outer.  The  lower  parts  of  these  ti>w<"r  telescopes 
are  contained  in  well';  sunk  many  feet  into  the  ground. 

'1  hirdty,  there  is  the  heautifiii  ^-foot  relleetor,  made 
f>y  I'ruf.  G.  ^^^  Rlichey,  who  has  alreadv  jiroved  liis 
sicill  in  sucli  w(irl<.  The  mirror  was  made  at  the 
Yerkes  Observatory  some  years  ago,  but  iiaa  had  to 
wait  until  a  mounting  oouM  be  prowded  on  Mount 
Wilson;  and,  indeed,  there  was  a  still  earlier  pro- 
vision to  be  made;  the  track  up  the  greater  part 
of  Mount  Wilson  was  originally  only  3  feet  wide— 
a  mere  ledgw  in  a  precipitous  descent— and  this 
narrow  track  the  mati  rials  and  instruments  were 
carrit-d,  at  first  un  mule  liack,  later  in  a  speciallv 
designed  carriage,  with  stterint:  fore  and  aft,  and 
drawn  by  a  mule.  But  the  5-foot  mirror  and  its 
mounting  could  not  be  taken  up  in  this  way,  and  it 
was  necessary  to  widen  the  trade  to  5  feet  throughout 
its  whole  length.  This  was  not  accomplished  w  ithout 
serious  delays,  owing  to  severe  storms,  which  some- 
times destroyed  weeks  of  labour;  but  it  was  finaltv 
completed,  the  instrument  was  taken  up  and  mounteo. 
and  at  the  meeting  of  the  Royal  Astronomical  Society 
on  December  in,  iik«),  were  sluiwn  some  photographs 
of  Mars  taken  witli  this  threat  telescope  which  far 
surpassed  anythini;-  of  the  kind  yet  s)>cn,  and  for 
which  the  president  was  requested  to  convey  a  special 
vote  of  thanks. 

A  still  larger  telescope,  with  a  mirror  too  inches 
in  diametCTt  is  to  be  attempted  on  Mount  Wilson,  but 
is  not  yet  within  sight  of  oompletion.  Round  the 
existing  three  great  Instruments  are  grouped  a 
number  of  other  buildings;  first  and  foremost  a 
physical  laboratory,  so  indispensable  now  in  astro- 
physical  work;  also  an  astrophysical  museum,  and  a 
variometer  house;  and  then  such  necessary  accom- 
paniments as  a  power-house,  a  pump-house,  siorai^'e- 
houscs,  and  dwellings.  The  estaolishment  is  not 
adapted  for  ladies  and  children,  and  the  chief  resi* 
dence  is  called  the  "  Monastery."  Distressing  news 
reached  us  recently  that  the  "Monastery**  bad  been 
burnt  down,,  owing  to  the  carelessness  of  a  temporary 
servant.  Fortunately  it  contained  no  original  photo, 
graplis  or  records,  and  most  of  the  booics  had  been 
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taken  down  to  P.'isadenn,  but  many  were  burnt.  The 
building^  and  contents  were  ins\jrcd,  but  re-building 
cannot  be  commenced  until  after  the  close  of  the 
rainy  season  in  the  spring,  so  that  the  ob.ser\ers  will 
be  put  to  some  inconvenience  during  the  next  few 
months,  though  there  are  now  so  many  residences  on 
the  mountain  that  they  can  find  temporary  quarters. 

In  Pasadena,  6000  feet  below,  are  the  instrument 
shop,  olTice,  physical  laboratory',  &c.  Here  also  dwell 
the  wives  .nnd  families  of  the  obser\'ers.  There  is,  o\ 
course,  communication  constantly  by  telephone  and 
frequently  by  personal  visit  between  the  two  depart- 
ments of  the  observatorx".  Much  practice  has  made 
the  observers  expert  and  rapid  climben!. 


ProC  C.  E.  Hale  al  (he  .vi'Tuut  kpecrograph  of  the  6D-fooi  lower  tcksmpe,  arranged  for  pholo- 
Srapbing  the  ipctlrum  o(  a  >un->pot  wilh  ikomb  and  N icii  priiiiu. 


Our  thoughts  naturally  turn  from  the  conlomplation 
of  so  magnificent  an  installation  to  the  m:m  who 
designed  it,  and  has  brought  it  to  such  pn-rfection 
of  efficiency  in  the  short  space  of  six  years.  It  is, 
of  course,  not  the  first  achievement  of  Prof.  Hale. 
Just  six  years  ago  it  fell  to  the  lot  of  the  present 
writer  to  review  his  work  on  the  occiision  of  the 
award  to  him  of  the  gold  medal  of  the  Royal  .\stro- 
nomical  Society.  That  work  already  comprised  the 
successful  ince|)lion  of  the  spectrt>heliogr,'i])h  and  its 
use  in  depicting  the  *'  flocculi  "  at  various  "  levels 
in  the  soUir  atmosphere  (the  connotations  of  ih('  terms 
in  inverted  commas  h.iving  hicn  suggested  by  the 
medallist  only  a  few  weeks  before) ;  also  a  consider- 
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able  piece  of  work  on  the  spectra  of  fourth-type  stars; 
al.so  the  foundation  and  equipment,  not  only  of  the 
private  observator}'  at  Kenwood  (Chicago),  but  of 
the  great  Yerkes  Observatory,  with  its  giant  tele- 
scope and  other  magnificent  resources  for  the  study  of 
astrophysics;  also  the  establishment  of  the  Aiiro- 
physical  Journal  as  an  indispensable  aid  to  workers. 
Such  a  record  might  well  have  contented  an  ambitious 
man  at  the  end  of  a  long  life,  but  it  is  not  too  much 
to  say  that  Hale  has  in  tJic  intervening  six  years 
eclipsed  these  achievements,  together  and  separately, 
by  new  ones.  The  workers  who  had  been  put  in  com- 
munication bv  his  Journal  have  been  drawn  into 
closer  companionship  by  the  International  Union  for 
Siolar  Research,  which  he  inaugu- 
rated at  .St.  Louis  in  1904,  and 
which  he  has  invited,  after  meet- 
ings at  Oxford  (1905)  and  Mcudon 
(1907),  to  meet  at  Mount  Wilson  this 
year,  as  above  stated.  His  record 
of  work  now  includes  the  photo- 
graphic mapping  of  the  sun-spot 
spectrum  (a  long-standing  problem 
solved)  and  the  discover^'  of  mag- 
netic vortices  in  the  sun — a  irulv 
sensational  discovery,  and  one 
which  is  certain  to  lead  to  others; 
and  his  work  in  founding  the 
Yerkes  Observatory  has  been 
treated  as  prelimiiiary  to  the  real 
business  of  adapting  tlie  splendid 
Mount  Wilson  Observatory,  point  by 
[>oint,  to  the  pressing  needs  of  solar 
physics. 

We  should  lose  a  valuable  lesson 
if  we  did  not  note  the  steady  pro- 
gression  in  enterprise  which  has 
built  up  the  success.  Prof.  Hale 
has  several  times  publicly  insisted 
upon  the  value  of  work  with  modest 
apparatus,  such  as  he  began  with 
himself.  During  a  visit  to  Eng- 
land in  1907,  he  gave  an  address  to 
the  Royal  Astronomical  Society  on 
"  Some  Opportunities  for  Asttxy- 
nomical  VVork  with  Incxpensiw 
.Apparatus"  (Mon.  Not.  R.A.S., 
Ixviii.,  p.  64),  which  not  only  em- 
phasised the  value  of  such  work, 
but  ^ave  a  number  of  concrete  sug- 
gestions to  intending  workers. 
The  difficulties  of  making  a  begin- 
ning are  well  known ;  but  those 
who  earnestly  consult  this  lecture 
will  find  most  of  them  remowd.  It 
is,  of  course,  assumed  that  there  is 
a  desire  to  work;  Hale  addressed 
himself  to  "  the  amateur,"  defining 
him  as  "  the  man  who  works  in 
astronomy  because  he  cannot  help 
it,  because  he  would  rather  do  such 
work  than  anything  else  in  the  world,  and  who  there- 
fore cares  little  for  hampering  traditions  or  for  difTi- 
cultii  s  of  any  kind."  These  noble  words  are  not  only 
a  stimulus ;  they  also  clearly  reflect  the  character  of  the 
man  who  uttered  them,  and  go  far  towards  explain- 
ing his  success.  For  the  rest,  we  may  accept  his 
own  estimate  of  the  importance  of  beginning  with 
small  means,  and  of  the  v.-jlue  (several  times  empha- 
sised in  letters  to  the  present  writer)  of  the  encourage- 
ment of  his  father.  His  father  bought  him  a 
telescope  (an  excellent  4-inch  Clark),  but  not  until  he 
had  first  made  one  himself ;  his  father  also  bought 
him  the  spectroscope  with  which  he  first  photographed 
u  spectrum,  to  his  huge  delight,  but  this  was  not 
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iintil  tie  had  first  worked  with  homemade  apparatll^ ; 

his  f;3tliLT  built  the  Ken\vn.,d  Observalory,  but  \ma 
until  his  son  had  maturtd  his  plans  by  work  at  llar- 
xaiil  and  tl>»\vliLrir.  "His  policy  always  was," 
writes  the  son  in  one  of  his  letters,  "  to  induce  me 
to  construct  my  first  appar  atus,  .md  ilu  n  to  fjive  mc 
a  good  in^trutnent  it  my  early  experiments  were 
successful."  On  the  death  of  this  wise  and  kind 
father,  his  children  established^  in  pious  and  affec- 
tions memory  of  him,  the  "  William  E.  Hale  Fund  " 
for  the  eneounigemmt  of  research,  which  has  akeady 
aided,  in  an  uncibtnisive  but  none  the  less  efficient 
manner,  stVMal  scientific  pri>ject->  of  difTnin;  kinds. 
His  lessons  .iri;  .-,0  dci:ply  inipre.sscd  on  ilii;  niind  of 
his  son  that  in  the  address  above  i.ierred  to  he 
&aid,  "wiih  --criousness,  that  it  is  a  fair  question 
whether  large  observatories,  with  powerful  instru- 
mental equipment,  should  be  eslablistied,  if  they  tend 
to  keep  back  the  man  who  is  pursuing  the  subject 
with  leM  expensive  appliances,  and  is  introducing, 
through  his  careful  consideration  of  the  possibilities 
of  research,  the  new  methods  which  in  the  process  of 
time  unll  lake  the  place  of  the  old  ones." 

A  few  facts  and  dates  may  be  piven  lure.  George 
Eilcry  Hale  was  born  in  Chicapo  on  June  2^,  i8b8 
(a  few  months  before  the  clas-ic,\l  observations  of 
prominences  without  an  eclipse,  on  which  he  was  t<» 
build  his  main  work),  the  son  of  William  E.  :ni<i 
Mary  S.  Hale;  he  married  in  1800  Mis-?  Ewlina  S. 
CoiUtlin,  of  Brooklyn,  N.Y.,  and  has  a  dauyliitr  and 
a  son.  He  entered  the  Massachusetts  Institute  of 
Technology  (Boston)  in  1886,  taking  the  course  in 
pure  science,  and  graduating  S.B.  in  i8(^  He  spent 
some  time  at  the  University  of  Berbn  in  1893-4. 
While  in  Boston  he  was  tiiabled.  by  the  kindnt  ss  of 
I'rof.  E.  C.  Pickering,  to  spend  his  spare  time  at  the 
Harvaril  Observatory,  doint;  a:iy  work  assigned  to 
him.  1  he  principle  of  the  speciroheliograph  occurred 
to  him  in  the  summer  of  1S99,  but  experiments  were 
not  then  successful.  He  first  photographed  the 
prominences  in  the  spring  of  1891,  wilh:i)  u  vxcck  or 

two  of  similar  successes  by  C.  A.  Young  and  D>  >- 
tandres;  but  this  achievement  must  be  careful  In 

distinguished '  from  the  construction  of  the  first  suc- 
cessful spectrohcliograph,  in  which  Hale  had  a  clear 
lead  of  all  r>ttier  workers.  It  was  completed  in 
January,  1892,  and  from  tliat  time  rej^'ularly  recorded, 
at  the  Kenwood  Observatory,  prominences  ar.d 
iacube.  Before  the  end  of  i8<j2  the  project  lor  the 
great  Yerkes  Observatory  was  already  on  foot,  and 
was  completed  in  the  autumn  of  1H97.  We  may  note 
in  pa»ing  two  incidents  of  that  early  histocy;  first, 
that  the  project  originated  in  a  chance  conversation 
with  Alvsn  G.  Clark  at  the  Rochester  meeting  of 
the  American  Association  for  the  .Advancement  of 
Science.  Hale  then  learnt  of  the  existence  of  two 
di~cs  o!  glass  available  for  .a  l;iri,e  n  lescope,  and 
'mmediatcly  began  the  search  for  a  M.\cenns.  Such 
incidental  resalts  of  scientific  gj>tlierini;s  ate  some- 
times forgotten  in  citimaling  their  value.  St-condly, 
after  several  applications  had  failed,  when  ultimately 
die  matter  was  laid  before  the  late  Mr.  C.  T.  Yerkes, 
he  replied  at  once,  inviting  President  Harper  and 
Mr.  Ilale  to  call  upon  him,  and  telegraphed  for  Mr. 
Cl.^rk  as  a  result  of  the  interview.  Hts  rapidity  in 
decision  seems  to  have  been  nikteworthy,  even  in 
Chicago. 

It  would  unduly  extend  this  brief  notice  to  follow 
the  history  of  the  Yerkes  Observatory  during  the 
^eors  from  its  completion  in  i8<)7  until  Hale  handed 
over  the  directorship  in  1904  to  Prof.  E.  B.  Frost, 

■  l(  doe»  (K»t  •««■>  10  iIm  pMtBUoriwt  Oat  iIm  111*  Mill  K  H.  Cterlic 
hai  t>r«a  HiSkicatiy  cmitnl  x»  dirtingaiih  ihcie  !*•  dMiBci  ii«pi  in  htr 
oihcroHit  adnirkbk  wriiinsi  "  ItvUim  w  Aiottpltyticp,'  pp.  «t 
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ill  order  to  devote  himself  to  the  Mount  Wilson 

Observatorj".  One  is  sometimes  tempted  to  peer  into 
liie  future;  from  Kenwood  to  Yerkes,  from  Yerkes 

to  Mount  Wilson,  from  Mount  W  ilson  to  ?  Does 

a  fourth  term  ot  the  series  ever  occur  to  Prof.  Hale 
in  his  dreams?  Series  are  treaclu n  us  to  deal  with; 
"it  is  most  unpleasant,"  once  remarked  an  eminent 
mathematician  who  has  devoted  part  of  his  life  to 
them,  "  to  dream  that  you  are  expanded  in  an  infinite 
.series,  and  that  it  will  not  converge."  There  is  a 
notable  divergence  in  the  series  of  obser%'atories  with 
which  Prof.  Hale  mii^ht  identify  himself;  but  then 
it  may  m  t  be  infinite.  Indeed,  we  (xp(ct  to  fin<l 
— rei  unin^'  tu  the  attitude  of  anticipation  with  which 
this  notice  began-  we  contidently  expect  to  find  in 
.August  next  excellent  reasons  why  the  series  should 
stop  short  at  its  third  term.  It  is  diflicult  to  imagine 
how  conditions  for  work  could  be  bettered.  Mount 
Wilson  has  great  instruments  and  a  fine  climate ; 
it  has  the  financial  backing  of  the  wealthy  Carnegie 
Institution ;  it  is  «^thin  easy  reach  of  Pasadena,  and 
in  telegraphic  communication  with  the  whole  world; 
and  last,  but  by  no  means  least,  it  has  already  an 
able  staff  of  workers,  includini^  men  like  Adams, 
Ellerman,  and  Ritchey,  whose  n.mii:s  are  famous 
i,\  ;-;ere\>f  thrrr-  is  an  astronomer.  Those  who  have 
visiiid  the  mountain  are  enthusiastic  in  praise  of  the 
conditions  for  work.  A  notable  visit  was  paid  by 
IVuf.  }«arnard.  who  found  the  times  of  exposure 
required  lur  his  photogn^hs  considerably  less  than 
at  the  Yerkes  Ob!>efvatioify. 

The  main  purpose  of  the  Mount  Wilson  Observa^ 
tnry  is  solar  research,  but  a  wide  interpretation  must 
be  given  to  the  term.  Prof.  Hale  has  often  emplvasised 
the  representative  characier  the  sun — it  is  the  one 
star  near  enough  to  be  cvuiiitied  in  detail;  but  it  is 
nevLrtlieless  a  star,  and  to  understand  it  wc  must 
study  it  alongside  other  stars ;  we  cannot  do  justice 
to  the  sun  by  worldng  at  the  sun  alone.  Hence  he 
has  insisted  on  an  adequate  equipment  for  stellar 
work  at  Mount  Wilson.  The  method  of  attacking 
scientific  problems  along  more  than  one  line  is  a 
characteristic  feature  of  Ha1e*s  work  generalhr,  and 
has  been  an  import.int  factor  in  his  s\;ccess.  To  give 
a  recent  and  striking  instance.  Along  one  line  he 
Was  developing  tl:e  s[>ectroheliograph  to  the  ];olnt 
where  good  photographs  could  be  obtained  in  r^ 
light  (Ho),  and  this  leil  to  the  discovery  of  the  solar 
vortices;  along  another  line,  which  might  have 
seemed  irrelevant  to  the  former,  he  was  working  at 
the  photography  of  sun-spot  spectra,  and  at  last 
succeeded  m  getting  good  images  of  doable  and 
triple  lines.  Forthwith  the  two  researches  met  and 
flowed  in  the  same  stream;  to  lest  the  magnedc 
hypothesis  of  the  vortices  he  could  e:>:aminc  the  spot 
spectra  polariscopically.  Had  either  of  these  two 
lines  of  work  been  neglected,  the  otl^er  would  have 
remained  unfruitful.  No  doubt  there  was  an  clement 
of  luck  in  the  simultaneity  with  which  the  two  became 
available;  but  luck  proverbially  attends  on  energy 
and  enterprise.  H.  H.  Tumiiiu 


JUK    nRITI'^H   SCIENCE  GUILD. 

Till",  fourih  ;;niuial  meeting  of  the  British  Science 
(iaild  w  as  iir  Id  at  the  .Mat;sion  House  on 
March  when  the  iourth  annual  report  upon  the 
work  of  the  past  year  was  presented.  The  Lord 
Mayor  occupied  the  chair,  and  an  address  was  de- 
livered bv  Mr.  Haldane,  president  of  the  Guild.  Sir 
) 'hn  Cockburn,  K.C.M.C.>  gave  a  summ'-ir^'  of  the 
re|H.rt,  the  adoption  of  which  was  moved  by^  Lord 
Strathcona.  and  seconded  bv  Sir  .Mired  Keogh, 
K.C.B.    Sir  Qeurge  Riu>y>,  K.C.B.,  and  Sir  Ernest 
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Shackleton  also  spoke.  We  propose  to  print  the  main 
parts  of  these  speeches  later,  and  lure  limit  our- 
selves to  the  mention  of  a  few  points  ol  w'mX^-  interest 
included  in  the  report. 

ITie  following  frrndemen  were  elected  as  new  vice- 
presidents  :— Sir  William  White,  K.C.B.,  F.R.S.,  Sir 
Clifford  Allbutt.  K.C.B.,  F.R.S.,  Sir  George  Darwin, 
K.C.Bt,  F.R.S.,  Surgeon-General  Sir  A.  Keogh, 
K.C.B..  Right  lion.  Sir  Geoi^  Reid,  K.C.M.C. 
The  following  new  members  of  the  executive  com- 
mittee were  also  elected  :— Sir  David  Gill.  K.C.B., 
F.R.S..  Sir  William  White,  K.C.B..  F.K  S.,  tJu  Rt. 
Hon.  the  I'.irl  of  Chichester,  Sir  A.  K<<i^;li,  K.C.H., 
Mr.  S.  .Mosely,  C.M.G.,  Sir  Bovertou  Kedwood, 
Colonel  Sir  John  Young,  C.V.O. 

The  executi%e  mnimtttee  proposes  to  offer  two 
priiei  for  an  t  >>ay  on  "The  best  way  of  carrying  on 
the  Btruggle  for  existence  and  securing  the  survival 
of  the  fittest  in  national  affairs."  The  essay  should 
state  the  main  points  to  which  attention  must  be 
directed ;  the  following,  in  which  the  practice  of 
modtrn  nal ions  differs,  \\\.\\  he  touclu-d  upcin  :- 

(j)  The  traininj;  of  the  ciii/i  ri  tu  secure  national 
efficiency  in  poacf,  .-ind  natiitnal  defence  in  war. 

(2)  State  orgunisations  fur  securing  the  same 
objects. 

(3)  The  State  endownient  of  the  higher  teaching 
and  research  in  universities  and  elsewhere. 

(4>  Whether  a  intern  of  party  government  alone  is 
sufficient  to  secure  all  the  best  interests  of  the  State 

in  those  directions  in  which  brain-pnwcr  and  special 
knowledge  art-  nttdccl,  or  wlu'thi  r  a  Ixiciy  free  from 
the  influence  of  party  jiolitics  and  on  whiili  ihc  most 
important  national  activities  are  rejjrtsiiitcd  by  ihc 
must  distinguished  persons  is  desirabk-. 

(5)  Whether  it  is  of  advantage  that  the  nation's 
greatest  men  in  scicnoe,  learning  and  industry  on 
whom,  in  peace,  the  prestige  and  progress  of  the 
nation  chiefly  depend  shoula  be  in  touch  with  the 
head  of  the  Stote. 

(6)  How  discoveries  and  applicatittis  of  sdence  can 
ho  host  a;-l  h  ti(>gt  utilised  for  State  purposes  both  in 
peace  and  w  ar. 

Formation  of  Colonial  Branches. 

Ill  ihn  last  animal  report  rnfrronrr  w.is  in.ui-  to  the 
proposed  formation  of  branihrs  of  the  Guild  in  .■\ustralin 
.nnd  Canada.  Durinjj  thf  yr  ar  further  progrcK.s  has  b( '  n 
made,  and  inaugural  mr  rtin^s  have  bpen  beid  in  Winnipeg 
(Canada)  and  Sv  dn.  y  (NVw  .South  Waiei).  A  branch  is 
also  being  formed  in  .South  Australia. 

In  Canada  an  or^^.inisliig  committee  has  been  formrd, 
consisting  of  Uaditifj  educational,  «cipnttfic,  and  busi- 
ness men.  Bv  forminfj  sued  a  LOminiltec,  it  was  considered 
that  nut  llie  lea-.t  L>l  tb<-  advanla^J' s  would  h':  thf  kr-rpinfj 
ill  touL'li  \vi:!i  th"  si  leiniiic  in>  lliods  thruujiiiout  tb.e  Kiiipii  i  , 
and  it  was  hoind  tliat  th  -  Canadian  committee  might  thus 
be  the  iin  ans  of  obtninin;^  actiirately  for  tile  BfitiHl  Gtdld 
information  on  Can.idian  matters. 

The  inaugurrd  nieetinj^  of  the  New  South  Wales  brarirh 
wa«  h<>M  on  Oitober  II,  lijog,  at  tlio  Ro\.'d  Society's 
llousi.'.  Sydney,  llii'  •■ovetnor  of  New  Soutli  W'al'.'S,  l^ord 
Chelmsford,  otrupyin^;  the  chair.  In  llu-  course  of  an 
address  I.ord  Chehiisford  said  that  what  is  wantrid  to-day. 
:ind  what  he  thought  the  Guild  intends  to  try  to  do,  is 
to  get  a  scientific  spirit  to  perme.nte  the  public  at  lar^'<\ 
Science  t^;  nn  rnd  in  it«'?!f ;  but  the  general  puMir  "houid 
bp  Convinrr^d  that  in  t;ivirij^  niotiey  for  SLientilie  jiurpoSPS 
they  arp  giving  it  for  a  govxi  cause,  nnd  also  th.it  s(  ientific 
knowledge  is  worth  something  in  povinds,  shillin^^s.  and 
ppnc*.  Hf  hoprd  in  th.^t  way  to  get  the  ptilibc  alive  10 
the  iinportarKf  of  ■-rientific  knowledgn'  in  evervdnx'  lif<". 
Dcpartiiiffvls  of  public  instrurtion  mav  brin^;  forward 
schemes  of  coordinaiicm  and  the  like,  but  until  ;hi'  pnrep.t< 
have  been  convinrc<I  that  fduration  is  of  value  to  them,  all 
the  schemes  in  -.li'    world  nrf  not  going  to  make  then 
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alive  to  education.  In  Germany  and  in  .\m>Tica  parent « 
in  the  homes  are  ative  to  the  importance  of  itluiatiun,  and 
they  are  determined  to  undergo  anj  personal  sacrifices  if 
ihey  ran  only  give  dieir  sons  and  daughters  the  beM 
possible  education. 

In  the  case  of  agriculture,  we  have  to  convince  th-  f arm- 
ing conrifflimity  as  a  whole  that  there  is  somcihin^  ;ii 
wieatific  Icnowledge  that  is  going  to  be  of  value  to  them. 
This  it  very  hard  to  do.  It  is  to  be  hoped  that  by  -ts 
niet!iods  the  Guild  will  be  able  to  press  home,  not  only 
upon  men  in  authority — he  believed  men  in  authority  are 
fully  alive  to  the  vahie  of  scientific  kno\vledg<? — but  aba 
upon  the  men  in  the  street,  that  scientific  knowledge  Is 
not  a  mere  abstraction,  and  that  if  devoted  to  conuMrce» 
trade,  and  everyday  life.  It  will  sweeten  and  enridi  the 
liv.s  of  all  and  help  the  well>being  of  the  community  at 
lai'ge. 

Speaking  of  the  objects  of  the  Guild,  Dr.  F.  A.  Bennet 
■aid  that  Uermany  spends  more  money  on  die  University 
of  Berlin  alone  than  does  England  upon  the  whole  of  her 
univeraldes  put  together.  "  It  ut'Oot  die  Genma  Drsad^ 
noughts  we  have  to  be  afraid  of,  but  die  German  school- 
master," observed  Sir  James  Graham.  "  He  is  the  man 
who  is  doing  dw  damage." 

In  Soadi  Austrafia.  die  Governor,  1^  Dar  Hort 
Bosanquet,  is  acting  as  patron  of  the  branch,  to  a 
circubir,  Issued  by  the  secrsMry,  the  ideals  of  die  Guild 
are  stated  ast— ' 

"  To  giv»  one  kind  of  edticatioa  ealy  to  the  people  of 
the  Empire— fhe  hesi  (both  practical  and  theoretical^— and 
to  secure  Its  economic  application  to  the  viants  of  maneiad. 

"  To  help  us  to  keep  our  Empire  the  greatest  factor  la 
the  world  aad  retain  our  immense  commerce.  To  do  this 
we  must  teadi  the  people  the  necesrity  of  applying  the 
methoib  of  science  to  alt  branches  of  human  enort.  It 
must  be  observed  that  practleal  and  sdentilic  knowledge 
combined,  and  Its  application  to  useful  purposes,  is  the 
secret  of  all  human  mental  influmee  and  power.  It  reduces 
labour,  increases  pleasure,  and  ^ves  health  and  content- 
ment. 

"  Scientific  straight'diinking  is  just  as  good  for  us  as  a 
navy  Is  for  Germany.    Brmns  lie  al  the  roel  of  aU 

iMngi." 

The  Want  of  Xtilinnal  Organisation. 

Th"-  pr?»"!!d''nt  nf  th*-  (iinld  in  his  address  last  year  re- 
marked :  "  The  ■  \f  r;ion>  of  our  people  ,-is  a  united  peopk' 
are  neresi,arv  ;f  wi'  .ire  to  hold  our  own  in  the  stress  of 
;he  rnmpetilion  of  n.itiijiis- "  These  reniarlis  have  led  th" 
t'.xeiutive  ciimmitte*:-  to  consider  how  best  the  suggested 
chtinj,;es  can  be  brought  about.  The  committee  points  out 
fh.it  in  tlv'  rase  of  the  ani^>d  fortes  of  the  rounrrv,  follow- 
lUfi  till-  e\aui[)le  of  fiermany,  a  jjeneral  staflf  for  army 
purpows  is  already  in  being,  and  the  fiovernment  has 
announced  that  a  similar  organisation  is  l.rir.jj  r si.ihlishe*! 
for  naval  purposes.  The  view  that  the  peace  purposes  of 
the  nation  could  be  well  served  by  an  organisation  dealing 
similarly  with  p»nro  rf oiiirftnent*.  and  ind»N»d  th.it  th»'%' 
c.a:ino;  he  h-^i  s- '\.d  wiihout  it.  In  r.ipidly  ^.tinii'.i;  ^jround, 
all  the  iiiof  h.  c4»us>e  it  !s  bei  omin;;  fuUv  recognised  that 
party  5Hp'ii:ii  <  deal  more  with  the  ti  niporary  success  of  a 
parfv  ihan  wuh  the  permanent  welfare  of  the  State.  A 
body  c(ii;ip<j'.' d  of  men  setcrted  from  antoiii;  ll-.e  niost 
initu  nt  r.  pr.^entatives  of  scienc",  education,  industry, 
1  i  n'lnei  e  .mil  finance,  associated  with  the  technical  heads 
of  the  Covernnient  institutions  dealinfj  sperinUr  with  such 
iii'dtei  would  ():ovid-  such  a  ;;e,i,,|-.-,j  staff  fully  com- 
petent to  deal  ■.v'lh  questions  in  which  united  action  woidd 
be  ronduci\'"  to  liie  nation's  welfare  and  progress. 

In  university  organisation  there  has  been  ste.idy  growtit 
of  opinion  in  two  directions.  First,  the  necessity  for  the 
full.  vt  consideration  of  r^  s'-arch  in  connection  with  all  the 
hi(;h.  r  teaching;  and.  secondly,  the  national  loss  which 
results  from  the  exclusion  of  the  universities  from  the 
r.overnment  new  of  education  as  represented  by*  its 

lioard. 

In  giving  a  statement  of  some  scientific  researches  which 
have  rrrontly  been  aided  by  the  State,  the  executive  com- 
initie»>  remarks  that  the  present  Government  has  shown 
itself  more  anxious  to  promote  scientific  inquiry'  than  any 
of  its  predecessors. 
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Work  of  Committees. 

New  comniittees  have  bet-n  formed  (or  dculing  with  the 
cAn!>rrvation  of  natural  source!!  of  energ)',  and  to  consider 
the  question  of  technical  education  and  its  position  in 
regard  to  univer&iiie>.  In  addition  to  these,  there  are 
i-cimm-ttfes  dealing  with  education,  inespencive  insirunients 
in  siirru-?  teaching,  agriculture,  synchronisation  of  clocks, 
namnig  and  numfcwring  of  streets  (executive  committee), 
and  the  coordination  of  charitable  effort. 

The  medical  committee  has  been  increa-sed  in  numbers 
in  order  to  take  up  specially  the  consideration  of  medical 
research.  In  its  report  this  committee  emphasises  the  very 
great  importance  of  post^griiduate  medical  study,  and 
points  out  the  very  wide  field  and  the  great  materials  for 
juch  work  which  exist  in  London,  and  that  owing  to  the 
absence  of  organised  effort  relatively  little  use  is  being 
made  of  this  immense  field.  It  is  further  considered  that 
the  ideal  to  wfvrked  for  is  the  establishment  of  a 
central  medic.tl  '■rliool  in  connection  with  the  I^ondon 
University,  whith  ■-hoiild  be  devoted  to  post-graduate 
teaching  xmd  rt-.' Such  central  school  might  be 
associated  with  alt  tlie  l^ndon  hospitals  in  connection  with 
the  London  University  for  the  purpose  of  post-graduate 
medical  study,  and  should  have  alfiliatpd  to  it  other  medical 
institutions  and  hospitals  for  the  treatment  of  special  types 
of  ditcn*)?  ('siieh  n«  hospitals  for  epH'p*-v'  and  diseases  of 
the  H' rvnu-s  s\ sti-iri'..  tSv  Royal  Oplitlialinic  Hospital  at 
Moortii'Ids.  Hmmpton  Hospitnl  for  ("o:isutnptiv.'<;.  &c.). 
Profcs-iors  .'i(>pol  nt.'d  bv  the  (''-iilr.il  [.omliin  r:r.versily 
School  wouM  Iv  d'.putid  to  wurk  at  any  of  the  ai>[K>inT''d 
institution';,  wliere  spei  -.il  fai  llities  might  exist  for  r-  ^i  Mrih 
and  post-^r.idn.it'^  tr-.iihins  in  the  subject  d'-alt  with  hy 
e.irli  prDfi->*s.or.  The  coniinitte'i  is  strongly  of  tin-  opinio;) 
that  much  ;;r<.it.-r  f.irilities  should  Ljiv'ti  for  medical 
researi  h  than  •  \;-.t  nt  the  presf-nt  liiiv.  and  that  large 
(trnds  should  be  turnished  from  pnhlic  and  private  'onrr.-K 
for  such  purposes.  One  of  th-^  objects  on  which  <  \p-  :uli- 
fure  is  iirgentlv  rfqu'red  is  in  the  endowment  by  the 
Centr.il  London  I  niv  rsilv  Srhool  of  arraJIgnimite  far 
palhologicnl  r  s'.irih  at  thp  medirn!  schools. 

The  ronimitt'"'-  on  th"  c  ons.^rvation  of  natural  sovirres  of 
energy,  of  whirh  Sir  W'illi.ini  Rams.iv  is  (  hairnian.  has 
decided  to  (ir.uv  up  r<  ports  nn  (i)  ro.il.  particularly  in 
connection  witli  its  eniplovmfni  for  smelting  and  other 
tndustrinl  purposes;  (i)  intTnal-t  ombustion  engines  and 
oil  engines;  (3)  atomic  and  int'-r.iiomic  energy;  ^4)  the 
availability  and  quantity  of  natural  oil  and  n.itural  gas; 
(s;)  \h-  h'-at  of  the  earth;  (tV)  availability  of  water-power: 
(7)  f(<r.-str\  ;  iS)  rarburisation  of  COHl  at  Mgfl  lUld  Ivtt 
temperatures ;  (9)  solar  power. 


THE    PROPOSED    SCOTTISH  SATIOSAL 
A  ST  ARCTIC    LM'EDITIOX    OF    191 1. 

AL.ARGE  nnd  enthusi.istic  mcetin{^,  organiMd  by 
the  Royal  Scottish  Gcoeraphical  S<Kie^,  was 
faeU  in  the  Synod  Hall,  E<finmirgfh,  on  Thursday 
evening,  March  17.  to  hear  the  plans  of  Dr.  Bruce  for 
his  sMrond  Antarctic  expedition.  Prof.  J.  Geikie. 
K.R.S.,  prrsldent  of  the  society,  w.is  in  iho  ch.iir. 
and  w.'is  supported  bv  .1  luiinber  of  reprt  senialivcs  uf 
Scottish  sciontifii-  iMxiies  ;iiui  oihi  rs.  I  ht-  ki-ynoto  of 
the  meeting  was  that  the  ;iini  ol  the  expedition  was 
to  be  throughout  scientitir.  This  \v  as  emphasised  first 
of  all  by  the  chairman,  who  on  that  ground  disclaimed 
the  idea  against  which  a  needless  protest  had  been 
pot  forth  by  the  prendent  of  the  GMgraphtcal  Society 
of  Berlin,  that  Antarctic  oqiloration  should  be  in 
any  w.iy  reser%'ed  for  any  purticulnr  n.Ttinn,  nnd.  in 
view  of  the  immense  field  for  scientific  investigation  itt 
.\Tit;iri:tIc.-t.  wclcoit^ed  the  friendfy  rivalry  of  ait  nations 
in  carrying  out  th.it  work. 

Dr.  brucc  then  .iddrcissed  the  meeting,  and  before 
giving  an  account  of  his  present  plans,  gave  a  brief 
sketch  of  the  hisior>'  of  Antarctic  exploration,  laying 
special  stress  on  the  nart  that  Scotsmen  had  borne  in 
that  work  since  Weddelt  set  sail  from  Ldth  in 
1823.  It  is  hoped  that  the  ex|>eiHtion  now  planned 
will  leave  Scotland  about  May  1,  191 1,  and  reach 
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Buenos  Aires  about  June  20  of  that  year.  About  ten 

d. tys  inter  it  will  sail  for  Cape  Town,  pursuing  a 
xig/!:ig  course,  for  the  most  part,  between  the  paraueU 
uf  40°  :ind  50°  S.»  but  including'  a  visit  to  the  Sand- 
wich group  in  atmut  57**  S.,  as  well  as  to  Cknigh 

Isl.ind.  ri',<  iHirjxiM-  of  ihl-.  nav "ij4;itioa  will  he  to 
supplement  thi  hallis  inetrii  ;il  sur\  i  \  of  llic  .Soulil 
All.inlic  Oco.in  hfi.;im  1)\  ttic  Sro/iu  in  it><i.!-4,  and  it 
is  iK>t  e.xpiH'lfd  that  Ciape  I'own  will  be  reached 
before  September  1.  After  refitting  and  coaling,  the 
ship  will  sail  once  more  for  the  Sandwich  group,  and 
thence  to  Coats  Land,  and  seek  for  a  pUice  on  or 
near  that  coast  where  it  may  bt  possible  to  land  and 
erect  a  house,  althoush  from  the  exBcrience  of  the 
previous  expedition  it  Ts  thought  possible  that  it  may 
be  necessary-  to  go  so  far  east  as  Cape  .\nn  in  Enderby 
Land  for  that  purpose.  At  some  point  in  Cu.ns 
Land,  however,  it  is  intended  that  a  sledm -{>arty  uf 
three,  iindi  r  ihi  !•  .idership  of  Dr.  Bruce,  shall  land 
with  the  view  of  crossing  to  (he  Ross  Sea  by  way  of 
the  South  I'ole.  The  ship,  after  landing  a  parly  of 
ten  or  twelve  persons  at  whatever  point  they  find 
suitable  for  the  erection  of  a  house,  will  proceed,  by 
a  route  in  as  high  a  latitude  as  possible,  to  winter  at 
Melbourne,  taking  soundings  and  carrying  on  deep, 
sr.i  rr-.i-.irch  all  the  way. 

In  the  following  s-prtng  the  ship  will  leave  Mel- 
bourne md  push  M  Mil  rd  to  McMurdo  Strait. 
\'ictoria  i.atnl,  in  order  to  send  a  sledge  parly  to  meet, 
and  furnish  with  fresli  supplies,  the  previously  landi  d 
sledge-parly  uhd»*r  Dr.  Hruct .  It  is  expected  that  the 
two  parties  will  meet  ne.ir  the  Beardmore  Glacier, 
and,  after  meeting,  the  combined  parUr  will  proceed 
to  the  ship  and  sail  for  New  Zealand.  Further  oeeantK 
graphical  work  will  afterward*  be  carried  on  between 
New  Zealand  and  the  Falkland  Tshinds  in  as  high  a 
l.-itliiide  .IS  the  w  inter  se.Tii  i  .^  ill  permit,  and  in  the 
follow ii)}.;  sprinp  the  .ship  wiil  sail  southwards  to 
relieve  the  winii  rini;  parly,  which  by  that  time  will 
have  been  engaged  for  two  ye.irs  in  surveying  the 
const-line  of  .Xntarctica  CJtst  .ind  west  of  tlie  station, 
and  in  taking  meteornloKi<^  il.  magnetic,  and  other 
observaiion.s.  The  total  cost  of  the  expedition  is  esti- 
mated at  about  5o»oool.  Dr.  Bruce,  it  may  be  men- 
tioned, is  in  cordial  correspondence,  not  merely  with 
Captain  Scott,  but  also  with  the  promoters  of  the 
(ierman  expedition,  and  there  is  good  reason  to  hope 
th.it  if  funds  .nre  raised  both  for  his  and  the  Germart 

e. vpeUiiiui».  thiTi'  will  be  no  uselcs-S  overlapping  of 
work.  .-\s  regards  tlic  McMurdo  .Strait,  which  Captain 
.Scott  has  chosen  for  his  special  sphere  of  work,  Dr. 
Bruce  expressly  announces  that  the  Scottish  expedi- 
tion will  m  ake  no  special  investigation<;  in  that  region. 

I  hp  iiif  i  tinfj  was  thrn  addressed  by  Dr.  Joiin  Hornc, 
F.R.S..  ifirrcor  of  thr  (itological  Survey  of  Sc'  i  ;  i  I,  who, 
aoi  ffprt stntinjj  the  Ko\.il  .Society  of  Edinburgti,  lirst  re- 
ferred t<)  the  high  valu«-  of  the  puLihL.ition--  already  issued 
giving  the  scientific  results  ol  Dr.  Bruce 's  previous 
Ant.in  ti.  ■  \pt  ditioii,  including  upwards  of  twenty  papers 
puUa^h' d  hv  thr:  society  hr-  rcprwated,  and  expressed  the 
hope  tli.i:  th'  i<o\.  rniiii  iit  would  see  its  wav  to  furnish  the 
necossarv  funds  fur  the  pubhcation  of  the  rciiiaiiiinj^  results, 
which  wi  re  eagerly  looked  for  lo  .ill  intert-sted  in  .\nt.»rctic 
esploratiuii  in  t.'V<:ry  part  uf  the  world.  He  stated  that  he 
rt'as  commissioned  by  the  council  of  ihr  society  to  give  to 
Dr.  Brute's  new  scheme  the  most  cordial  recommendation 
to  the  Scottish  public  for  financial  assistance. 

Prof.  J.  Grah.im  Kerr,  F.R.S.,  professor  of  zoology  in 
the  L'niversity  of  Glasgow,  then  spoke  as  representative  of 
th"  Royal  Philosophical  Society  of  Glasgow,  expressing 
tliat  *.oi  i.  ty's  cordial  sympathy  with  Dr.  Bruce's  project, 
and  esp-  rially  because  they  fell  that  they  had  in  him  a 
splendid  example  of  the  type  of  explorer  who,  while  ready 
to  take  any  adventures  that  came  his  way,  recognised  that 
his  real  object  was  to  do  honest  srientific  work.  The  Earl 
of  Cassilis,  representing  the  St.  Andrew  Society,  dwelt 
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more  particularly  on  the  contrast  presented  by  the  large 
grants  that  had  been  mnde  by  Government  to  other 
Antarctic  expctlitioi-.s,  .imj  the  entire  lack  of  r..ci v;riit;i,n,  vo 
far,  of  the  work  of  proved  value  that  had  be*  n  tlonu  by 
Dr.  Bruce. 

Prof.  J.  Cossar  Ewart,  F.R.S.,  professor  of  iuology  in 
the  University  of  Edinburgh,  th'-n  commented  on  the  zoo- 
logical vnlue  of  Dr.  Hmc 's  rxp.Hiiions,  which  had  been 

the  me.iris  of  aj^lin^  iImzi-'hs  oI  n?:\v  ••[I'-'cies  to  scientific 
knowledge,  and  on  th.it  Accovmt  fl.ive  Iks  cordial  support 
to  the  carry ir.j;  out  -A  this  sec'.T.d  Scottish  .■Xnt.-jrctic  l".x- 
pedition.  In  an  eloquent  speech  i'rof.  D'.Arcy  \V,  Thomp- 
son, C.B.,  of  the  Scottish  Fishery  Boas'i,  prufossjr  of 
zoology  in  Univrrslty  CoHi'gi',  Di!nd<=i",  '•\pi'--SLd  sv.nni 
appreciation  of  th"  work  th:it  Dr.  ISrui.-  l-..id  air' .ijy  diMiL' 
in  h!«  pr^vtotis  ■  \]>.  .h.^nn';.  Mr.  Cliivhohn,  h^rtiircr  on 
j^fiigr.i;ihv,  r.diril)urj^!i  I  r.iv'  rsi:v,  ro: DiiHU-^dd.  il  Dr.  Brucc's 
pLms  \c,  the  support  thv  meeting,  amon^  othrr  ji^rpiintl';, 
on  ;ir.  tiunt  of  the  f.u  t  that  Dr.  Bruci-  h.id  sh.own  \\:\ 
quahrir  i-'OH"'  .1^  .1  li  .id.-r  hv  th'*  attnclitivjiit  nnd  devotion 
whitii  hi:  inspired  in  his  followers,  and  this  point  was 
imincdiatr-ly  enforced  by  Dr.  R.  N.  Kudmose  Urown, 
lecturer  on  geography  in  the  University  of  Sheffield,  who 
had  ar  (Htipunicd  him  in  expedition  after  expediti'in. 

.\t  the  close  of  the  meeting',  on  the  tnoiion  of  Mr. 
W.  n.  Burn-Murdoch,  a  resolution  askiiii,'  il'.c  itiect- 
ing.  as  a  representative  Scottish  traihi. riny ,  to  express 
their  hearty  desire  to  have  Dr.  Ikucc  's  plans  carried 
out,  was  unanimously  approved.  It  vhoulil  ho  .iddod 
that,  ^hiie  the  qpinion  that  it  ^as  ihe  <]uiy  of  the 
Government  to  eontributtf  to  th«  publication  of  the 
results  of  the  Scotia  «xpe^tion  was  very  freely  ex- 
prf  SM  d  at  the  mtctlntc,  the  appeal  for  funds  to  carnr' 
<int  the  present  projected  expedition  is  not  made,  in 
the  fir  >l  iitst.iiirc-  .it  !r,i>t,  to  [he  OoxTt  II ment ,  hut  to 
'■  the  enthusiasm  and  patriotism  of  Scots  at  home  and 
abroad.** 


PROF.    J.    CAMPBEir.  BROWN. 

AS  recorded  with  regret  last  week,  Prof.  James 
Campbell  Brown,  professor  of  general  chemistry 
at  the  I  niversity  of  Liverpool,  died  very  suddenly 
from  heart  failure  on  Monday,  March  14.  Prof. 
Campbell  Brown,  who  was  the  son  of  the  late  Mr. 
George  Brown,  a  chemical  manufacturer  with  a  busi- 
ness in  London,  was  born  in  .Aberdeenshire  in  1843. 
He  studied  at  the  University  of  Aberdeen,  and  after- 
wards at  the  Koyal  (dne^c  of  Chemistry  and  the 
Royal  School  ol  Minc:>,  Lundon.  He  was  a  D.Sc.  of 
London  University,  and  LL.D.  {honoris  causa)  of  the 
University  of  Aberdeen.  His  connection  with  Liver- 
pool began  in  1867,  when  he  was  appointed  lecturer  in 
chemistry  and  toxiooloey  at  the  Koyal  Infirmary 
Sdiool  of  Medidne.  He  became  public  analyst  for 
Liverpool  In  1872,  for  Cheshire  and  the  Isle  of  Man 
in  1873,  and  for  Lancashire  in  t>^7S.  In  1877,  being 
then  chaiim.in  i  f  the  Royal  Infirmary  School  of  Medi- 
cine, he  tc-ok  a  promiiient  p.irt  in  the  movement  for 
till-  he.Hid.ilioii  td  ;i  imi\iTsity  cidle-^^t'  in  Liverpool, 
and  lJo:ii  1878  to  ii>ii4  was  one  of  the  secretaries  of 
the  special  committee  which  afterwards  became  the 
council  oi  the  new  college.  Prof.  Campbell  Drou  ti 
may,  therefore,  rightly  be  said  to  have  been  one  of  the 
prominent  founders  of  the  present  University  of 
Liverpool.  In  i8Si  he  was  appointed  to  the  chair  of 
(I.eini-.try  endowed  hv  Mr.  (irant,  of  Rock  Ferry. 
\\  hell  (k-.ilh  overtook  Jiiiu  he  was  still  the  active  occu- 
pant of  this  chair. 

I'"or  more  than  forty  years  Prof.  Cainpbcll  Brown 
exercised  an  impOltant  and  beneficial  mfluence  on 
higher  education,  and  especially  higher  scieniiric 
education,  in  thrs  country.  In  Liverpool  in 
particular  he  developed  a  flourishing  department  of 
chemistry,  and  was  very  successfui  in  enlisting  the 
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sympathy  and  obtaining  the  aid  of  tlie  ciiemical 
n^rtntifaciurers  of  Lancashire  and  Cheshire.  As  a 
piibUc  analyst  experience  and  repute  he  did  mudi 
(or  the  ampravement  of  our  methods  of  suppressing 
the  falsification  and  adulteration  -of  foods  and  drugs. 

In  i?*74  he  published  a  report  on  the  chemistry  of 
tea  cultivation  in  India,  and  made  important  recom- 
mendations which  proved  of  great  value  to  that  in* 
dustry. 

He  contributed  a  very  consider.ildi-  number  of 
papers  to  the  scientific  journals,  and  was  awnrtli d  two 
gold  medals  by  the  Franco-British  Exhibit loi^.  In 
this  connection  his  exceUent  work  on  the  latent 
hents  of  evaporation  of  liquids  deserves  special  men- 

t;r>n.  Oulfe  rini-ntly  lif>  contrihutrfl  .1  p.nper  tO  the 
C  "hfinicil  Sicietv  dcaliiiij;  with  double  and  triple  ferri- 

twinidc';. 

'  In  nyoS  he  was  clcxled  a  vice-president  of  the 
j  Chemical  Society.  \  man  of  fjenial,  kindly,  and 
unselfish  nature,'  his  heart  wHI entirely  in-  the  work 
to  which  his  life  was  devoted.  lie  lived  tO  see  his 
labours  crowned  with  a  well<4eserved  saocesa.  The 
University  of  Liverpool  owes  htm  a  debt  of  gratitude 
which  few  citi  .tppraisc.  and  if  stands  trvd.iv  a 
memorial  of  his  wisdom  and  furesipht,  his  marvellous 
power  of  organis.irion.  and  his  profomiii  brliff  in  the 
value  of  the  investigation  and  dissemination  of  know- 
ledge and  truth.  .  F.  G.  D.  - 


SOTSS, 

Sir  WiLLiAxt  Rams.\t,  K.C.B.,  has  faeea  nominated 
"  Membre  d'llonneur  "—honorary  member — of  the 
Chemical  Society  of  Trance, 

Sir  Thomas  Barlow,  F.R.S.,  has  been  e%rtr-d  president 
of  tJw  Royal  College  of  Physicians,  London,  in  succession 
to  Sir  Rkhard  D.  Powdl. 

Thb  Aldred  lecture  of  the  Rny.i!  Soci-  ty  of  Arts  will  be 
deUvered  by  Prof.  H.  H.  Turner,  F.R.S.,  on  Wednesday. 
May  4.    The  title  of  the  hcture  is  "  Halley  and  bU 

Comet. " 

Tux  death  is  announced,  ,ln  his  seseoty-secood  year,  of 
Dr.  Otto  Hermes,  founder  of  the  Berlin  Aquarium.  Dr. 

Hermes  was  .ippoint^d  director  of  tiie  aquarium  in  1871, 

and  was  knoivn  by  his  writings  on  zoological  subjects. 

Auoso  the  SaJest  dcvtlupmcnts  of  Germany's  airship 
movement  we  notice  the  fund  raised  by  Princi?  Henry  of 
Prussia  for  the  building  of  a  dock  at  Hamburg  capable  of 
housing  at  least  two  ZeppeUns.  Of  the  50,000!.  required. 
>o,ooof.  was  raised  almost  immediately. 

A  vrti'NO  horn  of  Cervui  mfgaceros  It.is  been  dug  up 
rrcrntly  from  a  depth  of  2  or  3  feet  below  the  surface  of 
M.iftin  Mtre,  ne.ir  Southport,  in  L.incashire.  It  is  the 
property  of  the  Rev.  Mr-  Bulpit  of  that  town,  by  wham 
the  specimen  has  been  submitted  (or  determination  to  die 
director  of  the  Liverpool  Museums. 

The  following  awards  of  the  Roy.nl  medals  nnti  other 
honours  have  he<:-n  m.ide  by  the  council  of  the  Royal  Cico- 
graphical  Sociclv  : — Royal  gold  medals  :  founder's  medal. 
Colonel  H.  H.  Godwin  AiuUn.  C.M.G.,  F.R.S. ;  patron's 
medal.  Dr.  W.  S.  Bruce;  Murdricon  grant.  Dr.  Carl 
SkottsbcriJ ;  Gill  memorial,  Mr.  D.  Carruther«i,  for  hi? 
journey  in  north  central  .Arabia ;  Cuthbert  Peek  grant, 
I.ieut.  C.  F.  Fishltourne,  R.E.  ;  Bade  bequest.  Mr.  H. 
Vischer.  A  special  medal  has  been  awarded  to  Rear- 
Admiral  Pear}-  for  his  attainment  of  the  North  Pole. 
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By  the  death  of  Prof.  J.  HJtiuind  Wri^jhr,  of  nrjn  Mawr 
Cottege,  a  young  inaihematician  of  great  promise  has  b>?<'n 
lost.  Prof.  Wri^t  gradu-it-jd  at  Trinity  College,  Cam- 
WxAgf,  being  senior  wmogler  ia  1900.  5ulMe<|uently  taking 
3  first  in  "  part  two"  and  obtaining  a  Smltii^k  pt\tt.  He 
WIS  n  1903  appuinird  associate  prof'jssor  in  Bryn  Mawr 
(Tollige,  in  succession  to  Prof.  Harkness.  He  was  the 
anthor  of  a  "  Catnbrid^>>  Tract  "  on  "  Invariants  of  Quad- 
ratic Oifferentiai  Fornis,"  and  he  sitso  wrote  on  theory  of 
groups,  diflerential  ^•  ucnetry  of  space,  and  Abelian  fune- 


Sir  Frederick  M.\rriN,  Bart.,  whos^^  draih  at  the  a)«c 
of  eighty-nine  vrars  took  place  on  March  19,  was  an  activp 
f.  i  -nil  v'f  hif;li-  r  ■  lucation  in  Shf-ffu'ld.  Ho  took  a  very 
prominent  part  in  founding  tho  ShcfTicId  Technical  School, 
«liich  iatar  formed  an  important  part  of  the  University 
CBUcge,  9xA  \%  now  merged  in  the  L'  niversity  of  Sheffield. 
Me  contributed  generously  towanls  the  support  of  those 
institutions,  and  at  th-  timo  of  the  foundation  of  thi; 
I  niversity  gave  15,000/.  to  its  fund.  He  was  one  of  the 
first  two  Pro  ChanceUon  of  tlw  University,  and  waa  al  o 
chaifmrn  of  Us  J'  partment  of  applied  science. 

An  International  Hygiene  Exhibition  i>  to  be  lield  in 
Dresden  next  year.  At  «  meetittg  Of  members  of  the 
Brifiall  ewcutiva  committee  of  the  exhibition,  hold  on 
IfartJ]  16  at  the  Hotel  Cecil.  Prof.  Pannwitz.  the  deputed 
representative  fcf  \\\'-  iirific  department,  delivered  an 
address.  He  explained  the  aims  and  objects  of  the 
«diibition,  the  support  which  is  being  extended  by  the 
Oermafl  Imperial  and  State  Gevernments,  the  efforts  which 
fluuiT  civSlited  countries  are  making  to  secure  an  effective 
repre'f.ntn'ion,  and  lie  concludrd  by  exprcssinLj  his  full 
coniinl.jnce  that  the  British  rcpj-csientation  will  be  in  every 
respect  worthy  of  the  country  which  is  the  acknowledged 
btrritplace  of  sanitary  science.  Offices  are  to  be  opened 
in  Victoria  Street,  S.W.,  for  tite  iieoommodation  of  the 
British  executive  .in<^  for  the  general  woridng  of  the 
undertaking  in  this  country. 

The  sixty-third  annual  meeting  of  the  Palaeontographiral 
<Hi.  I.  was  h'  ld  jt  I^urlington  Hous.-'  on  Friday,  March  18, 
Dr.  Henry  Woodward,  F.R.S.,  president,  in  the  chair. 
The  report  of  the  council  referred  to  the  progress  of  the 
ntonofrapha  on  Pleistocene  Maounalia,  Cretaceoiis  and 
.Carboniferoas  fishes,  and  Cretaceous  Lamenibranchift,  and 
recorded  the  gift  of  a  series  of  plates  of  CarlMViif.  i  .us 
fishes  by  the  Carnegie  Trust  for  the  universities  of  Stot- 
land.  It  lamented  tlio  death  of  two  members  of  council 
dttritig  the  (iast  year,  the  Rev.  C.  F.  Whidborne  and  Mr. 
C.  Foa-Strangways.  Miss  M.  S.  Johnston,  the  Rev.  R. 
Ashington  Bullen.  Dr.  F.  L.  Kitchin.  and  Mr.  A.  W.  Ok. 
were  elected  new  members  of  council.  Dr.  Henry  Wood- 
ward, Dr.  ti.  J.  Hinde.  and  Dr.  A.  Smith  Woodward 
were  reflected  president,  treasurer,  and  secretary  re< 
spectlTdy. 

From  the  Oeiibche  Zeitichrift  fur  Luftsfhiffahrt  we 
kam  with  deep  r^ret  of  the  death  of  the  founder  and 
e^tor  of  that  journal,  Lieut.-General  H.  W.  L.  Moedebeck. 

The  name  of  Moedebeck  figures  promlii.  nrU  in  I'l  ■  otmals 
of  Herman  aeronautics,  and  even  the  published  records 
which  reach  this  country  afTord  evidence  of  the  powerful 
inSuence  of  his  personality  in  stimulating  ai-ronautical 
enterprise.  He  is  described  'as  a  man  possessing  ideas,  not 
only  for  the  requirements  of  i1:iv,  but  for  developments 
of  the  future.  Before  airships  were  thought  of  he  devised 
methods  of  preventing  explosions  in  motors,  and  his  geo- 
graphical sur%-eys  were  also  initiated,  in  the  face  of  con- 
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siderable  oppo-«itton,  before  the  demand  for  them  had  arisen 
in  connection  with  aerial  n.ivigalion.  in  1S84  be  Was  first 
appointed  by  thu  German  Government  to  develop  the 
balloon  for  military  purposes.  He  has  publii>hed  a  hand- 
book  and  a  pocket^Mok  of  alronautics,  of  which  the  latter 
is  now  well  known  in  this  country.  His  works  on  "  Air- 
ships :  their  P.ist  and  Future,"  and  on  flying  men,  have 
done  much  to  popularise  aeron.iutk  s  :  but  perhaps  th<:  Iw  ) 
things  which  stand  out  most  prominently  as  his  life-work 
have  been '  tho  Dtutsch*  Zntsehrift  and  the  aSronauticat 
map  brought  out  in  connection  with  the  above-mentioned 
survey.  The  part  which  Moedebeck  played  in  (teveloping 
the  "  Zeppelin  movement,"  espM  iiilly  at  a  time  when  the 
Criint  hrsf)  few  siipportrri,  is  ;ilso  W'jrlhy  of  note. 

Nearly  tiiirly  jtais  a^o,  the  s.inrtion  of  Parliament  was 
given  to  a  scheme  to  obtain  an  nJ -quate  water  supply  for 
Liverpool  from  the  Welsh  hiUs.  This  undertaking  was 
completed  00  Mardi  16,  when  the  Prince  of  Wales  visited 
Lake  Vyrnwy  and  furnrr]  on  into  the  gre.it  nrtificial  lake 
there  the  water  collfctt -1  from  the  Marchnant  River.  The 
( ii-npletc  scheme  for  the  water  supply  of  Liverpool  out- 
lined by  Messrs.  C.  F.  Deacon  and  T.  Hawkslqr  com- 
prised the  impooiidlng  of  the  rivers  Vyrnwy,  MarchnanK 
and  Afon  Cownwy.  The  two  Intter  nre  higher  than  thf 
former,  and  the  work  in  conniption  with  them  was  cnrried 
out  after  the  Vyrnwy  scheme  was  fmished.  In  the  cases 
of  Afon  Cownwy  and  Marchnant  the  rivers  were  dammed, 
and  tunnels  cut  through  the  intervening  hills  so  that  the 
impounded  water  could  empty  itself  into  the  Vyrnwy. 
The  .\fon  Cownwy  tunnel  was  7  feet  in  diameter  and 
67J ;  f  t  ill  length,  and  the  Martlinnnt  tunn^  I  7  fc't  in 
diameter  and  7345  feet  in  length,  and  it  was  at  the  latter 
one  that  the  Prince  of  Wales  opened  the  vahre  wbidl 
allowed  the  water  to  flow  through  the  tunnel  into  the 
Vyrnwy  lake,  thus  completing  the  whole  scheme.  The 
completed  scheme  as  it  now  stands  has  .a  gathering  ground 
of  33,743  acres,  and  the  capacity  of  Vyrnwy  lake  is  13,131 
million  gallons ;  its  grsslest  depth  is  S4  feet ;  the  area  of 
its  surface  ia  list  acres,  and  its  length  4I  miles.  The 
surface-level  of  tfie  lake  above  the  sea  is  83589  feet 
Ordnance  datum,  and  the  level  of  itie  highest  point  in  the 
watershed  is  3050  feet  Ordn;m..-  datum.  The  water 
engineer  of  Liverpool,  Mr.  Joseph  Parry,  has  been  entirely 
responsible  for  the  work  in  connection  with  the  Marchnant 
and  Afbm  Cownwy  rivers. 

Thr  fast  Bulletin,  that  for  March  to.  of  the  Institution 

of  MIn"rc;  and  Metallurgy  contain;  the  annual  report  of 
ttn-  council,  which  deals  with  the  work  of  the  year  1909. 
The  gold  medal  of  the  institution  has  been  awarded  to 
Prof,  William  Gowland,  F.R.S.,  in  recognition  of  his 
services  in  the  advancement  of  metalturglcal  science  and 
education  during  a  long  and  distinguished  career.  "The 
Consolidated  Gold  Fields  of  South  v\frica,  Ltd.,"  gold 
midal  has  been  awarded  to  Mr.  W.  A.  Caldecott,  in  recog- 
nition of  his  work  in  the  investigation  of  methods  of 
reduction  and  treatment  of  gold  ores  and  of  his  contribu- 
tions to  the  literature  of  the  subject.  "  The  Consolidated 
Gold  Fields  of  South  .Africa,  Ltd.,"  premium  of  forty 
guineas  has  been  awarded  conjointly  to  Messrs.  C.  O. 
Bannister  and  VV.  N.  Stanley,  for  their  work  in  the 
investigation  of  the  thermal  properties  of  cu]>cls  and  for 
their  jisint  peqter  on  Cupellation  Expcriments-^e 
Thermal  Properties  of  Cupels."  Four  post-graduate 
scholarships,  each  of  50/.  in  value,  have  been  nwarded. 
The  total  membership  of  the  institution  at  the  end  of  the 
year  under  review  was  190*,  which  repreaenls  M  actual 
increase  of  377  in  two  years. 
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OermaS"  fieolofjy  has  sustairn-d  n  serious  loss  In'  tliu  dt-.ith 
of  Dr.  Emil  Fhilippi,  extraonJinary  professor  of  g'oluj^y  at 
Jpna,  who  is  best  known  as  the  g<K>logist  with  the  German 
Atttarctic  Ei^ition  under  Prof,  voit  Drygakki.  He  had 
been  from  1901  to  1906.  exeept  during  his  absence  with 
that  expedition,  a  privat-docent  in  Berlin.  In  1906  he  was 
railed  to  Jena  to  succeed  Prof.  J.  Walther  as  assistant  to 
Prof,  r.f  nrk.  Dr.  Philippi  will  be  best  remembered  by  his 
contributions  to  (he  geology  of  the  Gaussberg,  beside  which 
die  Gtmtt  wiAtered  in  the  Antarctic ;  thejr  and  hts  memoir 
on  the  tstands  visited  on  the  voyage  have  been  rf>vipwed  in 
Nature.  His  other  contributions  are  mainly  on  problems 
connected  w'th  ^^I.irial  R'^logy.  He  was  especially 
interested  in  facetted  stones,  which  he  discovered  both  in 
the  drift*  of  north  Germany  and  tn  Antarctic  keberg^. 
He  seemed  disposed  to  regard  facetted  stones  in  general 
as  due  to  ice  work.  He  published  in  1008  a  short  memoir 
on  the  Upper  Palxozoic  glaciation  of  soiitli'  rn  Africa  and 
Australia,  for  which  he  accepted  a  Permian  date.  He 
accompanied  Ae  Geological  Congrcfa  in  it*  excursion  to 
Mexico  in  1906,  and  subsequently  wrote  an  account  of  the 
tectonic  effects  of  the  intrusion  of  the  syenite  porphyry  of 
Cerro  MuI-tos.   His  promjture  death  in  Egypt  has  cut 

short  a  career  "f  g^'^at  promise. 

Tub  Premier  (Transvaal)  Diamond  Mining  Company 
recent^  presented  to  the  British  Mttceum  (Natural  History) 
an  Ifttcfeating  aeries  of  specimens  from  the  Premier  Mine, 
near  Pretoria.  The  «>xampli>*  of  diamondUerous  rock 
wh'fh  comr  from  (lifTcrrjit  d-'pfhi,  r.Tnfjinfj  from  15  to 
160  feet  below  the  surface,  exliibit  very  clearly  the  change 
that  telle*  place  in  die  eolonr  and  texture  as  the  depth 
Increases;  the  specimen,  orange  in  colour  and  powdery 
in  character,  which  came  firom  the  sballowvst  depth,  is  in 
m.irkcJ  contrast  w'tii  thn',  Wuish  and  hard,  which  w.i*; 
taken  from  the  lowest  depth.  The  series  of  rough 
diamonds,  eighteen  in  number,  and  nearly  9  grams,  or 
39  carats,  altogether  in  wuj^t,  ^ves  an  idea  of  the 
variation  possible  in  the  form,  transparency,  and  cohwr 
of  the  •stonrs  fontiJ  in  the  rtiinc ;  thus  there  are  a  clear 
white  ortahrdron  and  a  bliick  opaque  boart,  a  tetrakis- 
octahc<Irnn,  nearly  spherical  in  shape,  and  a  flat,  triangular 
twin,  and  yeHow,  pinic,  and  brown  stones.  Examination 
in  polarised  light  shows  that  most  of  the  diamonds  are 
in  a  state  of  strain.  A  specimen  of  "  blue  ground  "  out 
of  which  emerges  a  diamond  is  of  especial  interest,  because 
it  50  rarnly  happens  that  thp  rork  is  split  just  wh'T''  a 
diamond  chances  to  be.  The  series  includes  also  speci- 
mens of  the  aaeociated  odaeraik,  pyrites,  ealdte,  and 
"  Caperulqr  **  (pyrape-gamet). 

Great  efforts  are  being  made  by  the  committee,  of  which 
Lord  Desborough  is  chairman  and  Mr.  C.  E.  Fagan  secre- 
tary, to  rf'nrlrr  thf  Rritish  bis-fi-ime  section  at  the  forth- 
coming Vienna  Sports  Exhibition  a  success.  His  Majesty 
the  King,  who  has  given  directions  that  the  slcekton  of  his 
Camous  thoroughbred  Per^nunon  should  be  sent,  is  taking 
great  personal  interest  in  the  matter;  and  the  trustees  of 
the  British  Museum  have  placed  the  services  of  a  portion 
of  the  staff  of  the  Natural  History  Branch  at  South 
Kensington  at  the  disposal  of  the  committee.  One  of  the 
qiedal  objects  of  this  section  is  to  exhibit  a  representative 
of  trophies  of  the  big<game  animals  found  in  dte 

British  Empire  (inclusive  of  protester!  ?^t.^tesV  The  number 
of  such  (.pccies,  according  to  a  provisional  list  drawn  up 
for  the  commineo  liy  Mr.  Lydekker,  it  about  165,  but 
many  of  these  are  represented  by  two  or  moi«  local  races. 
A  number  of  sportsmen  and  other  owners  of  trophies  of 
tlua  nature  have  b  •  n  asked  to  lend  specimens,  e^ecially 
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those  approaching  or  repri  s.  niinj^  tlv  "  ri  cord,"  and  the 
n-plies  have  been,  on  the  whole,  of  an  <-ncouraging  nature, 
the  names  of  tho!ic  who  have  promised  to  knd  specimens 
including  the  King,  the  Prince  of  Wales,  the  Duke  of 
Westminster,  Lord  Lansdowne,  Mr.  Chas.  Lucas,  and  a 
number  of  well-known  big-gamr  spdrtsmen.  It  is  also 
intended  to  exhibit  specimens  of  the  g.ime  iDammals, 
birds,  and  fishes  of  the  British  IsU-s.  A  photograph  of  the 
picturesque  building  intended  for  the  reception  of  the 
British  trophies  appears  in  the  Field  of  March  to,  accom- 
panying a  letter  from  I,ord  Desborouf;h.  The  main 
difficulty  is  the  shortness  of  Uic  time  available,  the  exhibi- 
tion opening  in  May, 

W'liKv  the  Aerial  a^;ii<-  w  as  founded,  an  excellent 
opportunity  n-as  afforded  to  the  British  public  to  retrieve 
the  reputation  implied  in  the  words  "  England's  Keglect 
of  Science  ";  but  in  an  article  In  the  Silandari  (March  14) 
Captain  Cave  Browne  Cave  draws  a  striking  comparison 
h'-iwei  ri  tile  suf)|)(>rt  vvhii  h  tiiis  movement  has  obtained 
and  the  reception  accorded  to  similar  e0orts  abroad.  He 
says: — "  In  Germany  up  to  last  year  the  public  had  sub* 
scribed  330,000!.  towards  the  building  of  an  aerial  fleet. 
The  Government  has  made  grants  amounting  to  350,000!. 
Tlie  Aerial  League,  founded  in  1908,  has  attained  a  vast 
membership ;  a  practical  school  of  aeronautics  has  been 
founded  at  Friedrichshafen,  and  a  chair  of  aisronauticS  at 
Gottingen  University ;  the  wharves,  docits,  alumUlium 
fonnrfry,  hydrogen  factory,  and  large  construction  yards 
whif  h  have  been  built  at  Fricdrii  lishafen  are  Lapahli-  of 
turning  out  six  complete  Zeppelins  annually,  while  the 
output  of  Gross,  Parseval,  .ind  other  e<)uany  successful 
types  of  miiitary  dirigibles  is  pracdcally  unlimited.  In 
France  Government  lands  have  been  placed  at  the  disposal 
of  pioneers  of  f1t(;ht ;  great  public  subscriptions  \v.\\-^  been 
raised.  Prominent  men  like  Messrs.  Deuisih,  de  la 
Meurthe,  Basil,  Zaharoff,  and  .Archdeacon  have  come  for- 
ward from  time  to  time  with  munificent  gifts,  aggregating 
over  too,oool.,  for  tfie  foundation  of  aSrotednncal 
institutions,  for  scientific  researrh  work  and  tuition  in  aero- 
nautics, for  special  prizes  and  the  t  ncouragcuu'iit  of 
inventors.  .\  college  of  advanced  aeronautics  has  been 
inaugurated  at  Paris  for  the  theoretical  and  practical  train- 
ing of  aviators.  The  French  ASrial  League,  with  a 
membership  well  over  10,000,  has  courses  of  study  and 
practical  work  at  its  Juvlsy  flying  ground.  In  England 
the  Aerial  League  lia<<  heen  formed,  but  the  appeal  tO  the 
British  people  has  proilu(  ed  little  result." 

We  regret  to  recurtl  the  death,  on  March  6,  of  Mr. 
Charles  Fox-Strangways.  Born  in  1844  at  Rewe.  near 
Exeter,  where  hi*  father,  a  grandson  of  the  first  Earl  of 
Ilchester,  was  rector,  Mr.  Pox-Strangways  wa*  educated  at 
litoii  atid  afterwards  Pt  nut;irigen,  where  he  studied 
miiieralofjN ,  chemistry,  and  physics.  In  1867  he  was 
appointed  an  assistant  geologist  on  the  Geological  Survey 
under  Murchison,  and  was  engaged  for  some  years  in 
mapping  parts  of  the  Ycwkshire  coal-field,  the  country 
around  Harrogate,  and  a  large  area  eNtenJinj^  across  the 
Vale  of  York  to  the  Jura.viic  and  Cr-  laceuus  lotks  of  the 
east  Yorkshire  moorlands,  and  the  coast  near  Scarborough. 
He  was  author,  or  part  author,  of  several  memoirs,  notably 
one  on  the  geology  of  Harr^ate,  of  which  a  second 
edition  was  published  in  iqoS.  His  chief  pulil'mtian  was 
a  general  memoir  on  the  Jurassic  locks  of  Yorkshire,  pub- 
lislv  d  in  two  volumes,  i8<^2.  In  1889  Mr.  Fox-Strangways 
was  transferred  to  the  Midland  district,  residing  for  many 
years  at  Leicester  while  engaged  in  aamariqg  the  Ldoeater- 
shire  coal-fidd  and  bordering  areas.  Yiit  was  atithor  of 
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oa  that  coaUficJd,  and  on  the  country  around 
Owtiy,  Borton-on-Trent,  Athcmone,  CTmmwood  Forest, 

ifiJ  Leicester.  In  njfit  h.-  w.-iv  pi onuitrd  to  l>r  district 
gwlijjiist,  but  retired  from  the  public  service  in  1904,  as 
a  w<^akness  of  the  heart,  which  ultimately  proved  fatal, 
reiKiercd  it  neoesiary  to  give  up  the  arduous  worl<  of  a 
fcM-goologist.  HI«  gt'ological  labours,  reprwentid  by 
official  maps,  sTt'onv  .inJ  111.  nioirs,  and  by  papers  com- 
municated to  scientific  societies,  b«ar  evidence  of  the  most 
painstaking  care  and  aceuracy.  While  at  Leicester  Mr. 
l"ox-Strangways  did  much  to  promote  local  interest  in 
ij-xjlogv,  especially  by  conducting  fietd-excursions,  which 
were  hifshly  appreciated. 

AcoOROlito  to  »  telegram  from  Paris  in  the  TtVrnvs  <>f 
March  13,  an  tnt<mationa1  Congress  for  the  Study  of 
Cam  I  r  will  \w  ht  IJ  in  that  city,  under  the  patronage  of 
the  IVtrsident  of  the  Republic,  in  the  first  week  of  Pctober. 
The  assemblag.'  will  not  be  a  congress  in  the  true  senee; 
its  official  title  is  *'  Second  International  Conferenr*'  for 
Cancer  RMrarrh,"  the  firM  meeting  of  the  kind  having 
befn  hell)  In  H.  idi  lli(-r>:  h;  i(i.i<i,  ;.s  the  outcome  of  which 
a  sort  of  international  association  has  devekiped.  From 
thi«  association,  however,  British  investigatora  have 
hiliierto  field  aloof,  notwithstanding  efforts  that  have  ber>n 
niide  from  Berlin  to  induce  the  Imperial  Cancer  Research 
Fund — which  is  the  national  and  representative  body  in 
this  country — to  join.  These  efforts  have  taken  the  form 
of  questiafM  addressed  to  the  Prime  Minister  in  the  House 
ol  Commons,  and  even  went  so  far  as  the  presentation  of 
a  petition  to  the  King  during  his  visit  to  Berlin  in 
February,  1909.  The  German  organisers  of  the  so-called 
international  association  have  used  their  best  eRorts  to 
have  the  first  International  Cwtgresa  on  Cancer  held  in 
London  in  1910 ;  but  this  proposal  was  discountenanced  by 
the  dlfKtor  of  the  Imperial  Cancer  Research  Fund.  Dr. 
E.  F,  Bashford,  and  Ihc  executive  (onimittr';-,  on  the 
ground  that  the  time  for  such  a  congress  bad  not  yet 
arrived.  It  was  felt  that  such  a  congrefs  held  In  London 
nodcr  the  auspices  of  the  Imperial  Cancer  Research  Fund, 
backed  as  it  5s  by  the  support  of  various  Government 

p.irtm>_-ii;^.    ihf   Ruyal   Society,   the  Royal  Colleges  of 
Physicians  and  Surgeons,  and  other  public  bodies,  would 
wtm  too  great  expectations  on  die  part  ol  die  public. 
"Hie  programme   for  the   forthcoming  meeting   in  Paris 
rwers  a  wide  range  of  subjects,  but  in  the  absence  of  the 

nntn-s  of  thos>;>  i-ontrihutinj^  p.iprrs  it  is  too  t  .iilv  to  decide 

what  importance  will  attach  to  the  assembly.  The  list  of 
ofice  bearers  given  In  Uie  tima  exlnbits  the  remarkable 
feature  of  not  including  a  single  name  of  an  active  work«  r 
in  those  fields  of  cancer  research  which  are  the  direct 
contributors  to  the  success  attending  tho  investigation!,  of 
the  past  t^  years.  However  distinguished  some  of  these 
names  are  in  the  realms  «f  practical  medicine  and  surgery, 
tbcy  add  Itttlc,  if  any,  weight  to  the  purely  scientific  side 
of  an  assembly  called  together  to  study  so  recondite  a 
problem  as  cancer. 

Da.  LuiOl  PntKm,  undw  the  title  of  '*  Vestigia  di  unn 
Cttta  Ellentca  arcaira  in  Creta,**  has  Issued,  through  the 
Istituto  I.omtjarJo  di  Stlenza  e  Lfttfrf,  an  arcount  of  a 
summary  examination  of  an  early  Greek  city  in  Crt'tc. 
It  is  surrounded  by  walls  of  cyclopeait  masonry,  now 
partially  ruined.  Some  inscribed  stones  and  lerraHxrttas 
vtre  discovered,  the  most  Interesting  find  being  a  stele 
repTPvcitini^  a  st.inding  figure  facing  to  tlic  rif^ii*,  dad  in 
»  tightly  folded  robe,  and  holding  in  the  Itft  hand  sonse- 
'hing  resembling  the  Egyptian  Ankh.  The  figure  possibly 
•iiows  the  influence  of  Minoan  traditions,  and  the  site 
cIcBf ly  deserves  further  detdled  csaodaalkn. 
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MMOK  l..uia,  I.M.S.,  and  Captain  McK.  ndri.  k.  I. M.S.. 
detail  certain  observations  on  rabies  in  the  Scientific 
Memoirs  of  tli-  (j:<v.  rnment  of  India  (\o.  36).  They  find 
that  when  the  "  natural"  virus  is  passed  through  dogs  a 
"  fixed"  virus  is  obtained  just  as  with  rabbits,  and  that 
the  Structures  known  as  "Negri  bodies."  while  easily 
demonstrable  In  the  natural  virus,  cannot  bo  found  in  the 
fixed  virus.  In  several  cases,  both  in  dogs  and  in  rabbits, 
a  chronic  form  of  rabies  was  observed,  the  chief  symptom 
of  which  was  pnigresdve  emaciadon.  It  Is  comparatively 
easy  to  infect  guinea-pigs  and  monkeys  by  subi  utinpoiis 
inoculation  of  the  virus,  .^s  in  monkeys  the  incubation 
period  i-;  nun  !i  prolonged  when  the  inoculation  is  sub- 
cutaneous, attempts  were  made  to  immunise  these  animals 
with  a  single  subcutaneous  inoculation  with  a  fixed  virus, 
but  without  success.  No  bacteriolytic  properties  tnuards 
the  virus  could  be  detected  in  the  scrum  of  patients  who 
had  undergone  the  anti^able  tmtment. 

Fisheries,  Irklaxd.  Sci.  Invkst  ,  i.,<i';.  iv.  (1010),  is 
devoted  to  an  account,  by  .Messrs.  K.  \V.  L.  Holt  and 
I-.  W.  Byrne,  of  the  chima.roid  fishes  of  the  Atlantk  slope 
ofif  the  west  coast  of  Ireland.  The  most  interesting  of 
these  is  VhinoehimMta  atlantlea,  a  long-beaked  species 
known  by  a  single  adult  male  captured  at  a  depth  of 
between  670  and  770  fathoms,  and  cert.ain  egg-capsules 
attributed  to  the  same  species,  which  was  first  named  by 
its  describcrs  in  1900.  R.  atlantica  belongs  to  a  genus 
otherwise  represented  by  R.  pacifica,  distinguished  by  the 
relative  shortness  of  the  base  of  the  >.<iu:d  di>rsi!  fin. 
The  only  Atlantic  chima;roid  with  which  R.  atlantica 
could  be  confounded  is  Haniolia  ralei^ana  of  the 
western  Atlantic;  the  largest  of  the  four  known  specimens 
of  the  latter  is.  however,  not  more  than  half  the  size  of 
ttif  tvpr.  of  the  former,  whirh,  in  turn,  is  decidedly  smaller 
than  its  Pacific  representative.  Harriotta  is  uUo  other- 
wise distinguished. 

In  the  tliirtrrnth  quarterly  report  on  the  scientific  work 
of  the  Lancashire  and  Western  Sea-fisheries,  Mr,  J.  John- 
stone refers  to  experiments  carried  out  at  Conway  In  re* 
gard  to  the  cleansing  of  mussels  from  ^ewa^;- -pollution. 
By  transplanting  the  mussels  to  pure  water,  aljuui  <K)  per 
cent,  of  111-  s«  wag.  I..(ct<  ri.i  was  eliminated,  from  whkh 
it  appears  that  it  will  be  possible  to  render  the  polluted 
molluscs  Ol  the  Conway  estuary  fit  for  human  consumption 
at  a  comparatively  small  co<!.  In  the  foiirt.  r  rtfi  report 
Mr.  Johnstone  dwells  on  the  measurements  of  plaice  which 
liavc  hrrn  madv  duriiif^  tile  la-it  two  years,  these  relating 
to  something  like  100,000  individual  fish.  These  lead  to 
the  provirional  oondusion  diat.  In  spite  of  die  enormous 
numbers  of  under-sized  fish  taken  hy  this  method,  the 
6-inch  trawl-mesh  is  not  harmful  10  the  plaice-fishery. 
"The  plaice  are  small  and  In  low  the  normal  in  'condi- 
tion '  because  they  are  so  abundant.  If  they  could  be 
'  thinned  out '  by  transplantation  it  might  be  of  .■uk'antaffe 
to  the  fisheries  In  general  to  enforce  the  7-iiich  in^-sh  ■  1 -.ir 
so  long  as  they  cannot  be  transplanted  I  dti  not  think  that 
th-  ii--e  of  the  larger  mesh  would  lead  to  any  improve- 
ment, and  it  wouki  certainly  diminish  the  takings  of  the 
inshore  fishermen.** 

Varioi  s  attempts  have  been  made  from  time  to  time  to 
interpret  the  phenomena  of  sex-determination  in  accordance 
with  Mendelian  principles.  The  problem  is  again  attacked 
hy  Mr.  GcnfTrpy  Smith  in  the  first  of  his  "  Stud!--  in  the 
KxpLTiiiientai  .Aaaljiis  of  Sex,"  published  in  the  {iuatterly 
Journal  of  Microscopical  Science  for  February.  Some  years 
ago  this  investigator  was  ted  to  formulate  a  Mendelian 
interpretation  of  sex-jnheritaace  as  a  result  of  his  remark- 
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able  obsorvaJions  on  the  parasitic  castration  of  th<'  rrab 
Inachus  by  the  dcgoncrale  barnacle  Sacculina.  Male  crabs 
when  infected  by  the  parasite  develop  the  secondary  sexual 
•ehancters  of  the  female,  and  in  certain  circtin»taiiee«  ova 
may  actually  appear  in  this  gonad.  Female  crabs  in  like 
case,  however,  do  not  drvclop  male  characteristics.  Hence 
it  was  concluded  rti't  tl'.--  male  crab  is  a  potential 
hermaphrodite,  in  otlicr  words,  a  heterozygote  in  which, 
linger  norma)  conditioos,  maleness  is  dominant.  The 
temale  crabs,  on  the  other  hand,  were  regarded  as  pure 
•recessive*  in  respect  of  their  femalcness.  On  these  facts, 
anion;;-:  ntli'-r-.  the  author  bases  his  "  |-.,ilf  h\ Vit i  i  "'  theor>' 
-of  scx-i»heri(ance,  in  accordance  with  v.hirh  one  sex  is 
•  lieterozygotf;  showing  ftonoinance  of  m  ti'  n  ss  or  fenaie- 
aeM,  while  the  other  is  a  pure  recessive  homoiyfiote.  It 
appears  that  Prof.  Bateson  and  Mr.  Punnett  two  years 
later  arrived  independently  at  the  same  result  in  .;tifl-  nvoiir- 
ing  to  interpret  Doncastcr's  remarkable  breeding  i  \ptri- 
menfs  on  the  currant  moth,  but  in  this  case  the  f-mnN- 
is  the  heterozygote  and  the  male  the  homozygote.  Mr. 
Smith  also  deals  with  the  correlation  between  primary  and 
scconJnrv  sexual  characters,  again  larcj'ly  ns  n  r-^uit  of 
his  own  observations  on  the  parasitic  castration  oi  I[iai:hu&. 
He  concludes  that  the  development  of  the  secondary  sexual 
characters  is  not  primarily  dependent  on  the  gonad,  but 
that  ttie  development  of  both  is  dependent  upon  a  common 
factor,  whi<~?i  i?  «:tippo<:fd  to  he  a  Jiyp^^thi-tica!  "  sexual 
formative  substance,"  an  internal  iecjclioii.  occurring  in 
two  varieties,  male  and  (entale.  The  theory,  however,  is 
-somewhat  complicated  by  the  necessity  of  taking  into  con- 
sideration the  welt-lcnown  effect  produced  bf  the  gonad  on 
the  development  of  the  secondary  sexual  diaracters,  as 
shown  by  castration.  Mr.  Smith's  views  on  the  question 
approximate  closely  to  tboM  of  Ifr.  Walter  Heape. 

A  ci  Riofs  abnormality  in  a  batch  of  crocus  specimens 
is  described  in  the  Gardeners'  Chronicle  (February  j6). 
Some  of  the  thin  scale  leaves  that  envelop  the  bud  had 
developed  into  white  fleshy  leaves,  which  grew  nearly  as 
high  as  a  normal  Aower,  while  the  enclosed  foHage  leaves 
and  llip.v.-rs  were  stunted.  It  is  su^j;rstrd  that  the  sap 
had  been  diverted  to  the  scale  leaves  as  a  result  of  forcing 
ireatmentt 

The  treatment  of  felled  trees  with  the  view  of  reproduc- 
tion by  copiMoe  shoots  forms  the  subject  of  an  article  in 
the  Itidian  forttter  (December,  1909).   In  Europe  It  is 

Usual  to  cut  the  stumps  flu«;?i  with  ;;r'fiund.  When 

this  method  has  been  followed  in  India,  ai  any  rate  in 
the  ra<!C  of  the  well-known  sAl  tree,  Shorea  rohusta, 
coppice  shoots  are  in  many  cases  not  formed  at  all;  it 
appears  that,  owing  to  contraction,  tiie  wood  and  bark 
separate,  and  the  dormant  buds  arc  not  rejuvenated ;  but 
if  a  few  inches  of  the  stump  are  left,  coppice  shoots  arc 
abundantly  produced. 

With  regard  to  the  ultimate  reasons  for  the  injurious 
effects  produced  in  plants  by  frost,  an  instructive  article 
appears  as  an  editorial  in  the  Gardeners'  Chronicle 
■(February  19).  It  has  been  shown  that  ice  is  first  formed 
In  the  Interspaces  between  the  cells,  widt  the  resuH  that 
water  is  withdrawn  from  the  cell  sap;  continii'd  form.-i- 
(ion  of  ice  causes  disruption  of  the  tissues ;  but  ice- 
fonnatiOil  is  not  regarded  as  the  chief  cause  of  injury. 
A  new  theorj  receiving  the  approval  of  competent  author!* 
des  lias  been  advanced  by  die  Swedidi  botanist  Lidfors. 

ITe  '^x-irnined  a  numb'^r  of  ptaiili  iucli  ai  Ccrn-,!"Min  and 
Viola,  which,  without  any  apparent  means  of  protection, 
-survive  the  severe  winters  of  Sweden,  and  found  that 
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during  winter  the  starch  in  the  leaves  was  replaced  by 

sugar.  He  tli  :i  f.itk  back  on  experinients  connected  with 
the  mainten.ince  of  proteins  in  the  cell  sap  and  protopl.ism, 
by  which  it  has  been  shown  that  if  water  be  extracted  from 
the  cell  the  proteins  pass  out  of  solution,  causing  destruc- 
tion of  the  cell;  but  if  sugar  is  present  tlie  proteins  will 
remain  in  solution  until  a  much  lower  temperature  is 
reached.  This  theory  also  affords  a  togical  explanation  of 
the  disastrous  effects  of  spring  firosts. 

Tiiti  official  firrcast  for  the  wheat  crop  of  South 
Australia  is  now  published  in  the  Journal  of  AgricuUurt 
for  that  colony,  and  is  put  at  ii|  bushels  per  acre.  If 
this  is  realised  it  will  be  the  second  highest  yield  during 
the  last  twenty  years.  The  average  yield  in  1893  was 
75  bushels  per  acre;  it  fell  steadily  u:iiil  1896,  when  it 
was  only  t-4  bushels,  but  then  it  rose  slowly  to  ii-j  bushels 
in  1905  and  has  remained  round  about  this  figure  dfWe. 
l  he  1 90S  crop  of  ii'4$  bushels  was  the  bigbest  on  record. 
The  yield  for  the  United  Kingdom  in  i^ot  was  33  3 
bushels. 

It  occasionally  happens  that  milk  which  has  stood  at 
low  temperature  for  twelve  to  twenty-four  hours  becomes 
so  viscid  that  it  can  be  drawn  oj".  into  suiiiL!?.  The 
trouble  is  caused  by  a  micro-organism,  but  as  it  is  not 
very  common  no  latge  number  of  investigations  have  yet 
been  made.  A  case  that  arose  in  Rhode  Island  was  fully 
investigated  by  Messrs.  Cole  attd  Hadley,  the  results  being 
published  as  Bulletin  136  of  thr-  Rhode  Island  Agricultural 
F.xperiment  Station.  From  the  details  given  it  appears 
that  the  organism  resembles  the  Bairillus  lactts  viieosus 
described  by  Adametz  and  A.  R.  Ward,  and  belongs  to 
the  same  group. 

Mr.  H.  T.  Ferkar  contributes  further  notes  on  the  move- 
ments of  subsoil  waters  in  Egypt  to  the  December  (1909} 
number  of   the   Cairo   Seteniiftc    Journei.    These  dfal 

specially  with  the  v.-ir'atn-n^  r,f  level  observed  in  .n  num r 
of  experimental  tubc-wclls  specially  set  up  in  the  province 
of  Gharbia,  in  Lower  Egypt,  which  indicate  that  the  con- 
ditions in  Lower  Fgypt  are  abnost  the  reverse  of  those 
which  obtain  In  Upper  F.gypt.  the  ndnor  factors  in  tfie 
latter  becoming  tlr?  ror.froHing  f.->ctors  in  the  former.  A 
series  of  diagrams  sliows  the  relation  of  the  Nile  flood  to 
the  movements  of  water-table,  with  the  modifications  pro- 
duced by  such  factors  as  the  nature  of  the  soil,  seepage, 
and  irrigation. 

Captain  Tixier,  of  the  Siam  Indo-China  Boundary  Com- 
mission, contributes  to  La  Giograpkit  (xx..  No.  6,  p.  337) 
a  valua1>le  note  on  the  orography  of  French  Indochina. 

The  region  may  be  described  generally  as  a  vast  sandy 
plateau,  uplifted  towards  the  east  and  enclosed  by  four  folds 
in  parallel  pairs  perpcndii -ilni  to  ■  .ich  other.  On  the 
north  the  Tonkin  and  northern  .\nnam  fold  runs  north-west 
and  south-east,  with  a  parallel  member,  much  less 
iniport.int.  to  the  south,  in  the  Cardamom  range.  .\t  right 
angles  to  th'-so,  in  a  direction  N.  aj'  F..,  arc  the  Cape 
Vai  ■  Milo  Condore  chain  and  the  great  fold  which 
app<'ars  to  have  rested  its  whole  weight  on  the  sand 
plateau,  causing  it  to  sink,  and  in  balancing  to  rise  to  the 
east,  the  movement  being  accompanied  by  fracture  in  two 
directions  parallel  to  the  enctosini;  chains.  The  Gulf  of 
Siam,  with  its  almost  un'rt.rm  d.  pr'i  i  f  metres,  is 
apparently  a  plain  similar  to  that  of  Grand  Lac  and  the 
Semoun. 

Wt  have  recently  received  an  excerpt  from  th  ^  Bultf  fin 
of  the  Society  of  Historical  and  Natural  Sciences  of  the 
Yoane  (s  Semestre,  190S),  consisting  of  «  vety  useful 
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and  taboriout  axBptlatioa  by  M.  Ernest  Blin  of  RcmtLf<]uti 
wUtiMol^^im  made  !o  vtriout  districts  of  that  depart- 
■ant  betwwa  the  fifteeatfi  and  «!f^te«nth  centuries.  The 

notices  are  taken  from  t1i>-  ari  Jiivts  of  \'nnou«  institutions 
2ind  from  provincial  publnaiiun-i,  and  are  arranged  in 
chronological  order,  with  references  to  the  5o»rr€s  of 
orifiii,  and  furnish  much  infoimation  on  the  general 
diameter  of  the  seasDns  and  on  oonspiciMNiB  meteorological 
occurrences,  floods,  i^r  Som'-  intrrrstirifj  r»'frTrn<  I's  are 
also  niadp  to  the  former  pr.urko  of  ringing  churcii  bells 
»'ith  the  idea  of  dispcr^irii;  luii!  .md  thundiTstorms :  this 
pcaetice  was  stiU  ia  vogue  at  Quarr^les-Tombes  until  the 
middle  of  the  niDsteeflth  century.  The  pubncatton  of  tlris 
<uminary  is  due  to  a  suggeiition  by  M.  E.  I.auda,  of  the 
Austro-Munfjarian  Hydrographical  Service,  and  recom- 
mended by  the  Mrtrorological  Conference  at  Innsbruck  in 
1905,  that  all  available  historical  documents  of  different 
Sates  rc^rdin^  aboormnl  weather  phenomena  should  be 
collected  and  published. 

Is  Vorvnibor  last  Mr.  J.  W.  Giltay  and  Prof.  M. 
de  Haa«  rommunicated  to  the  Koiiinlclijke  Akademie  van 
Wt'tcnsch.ipp';  n  te  Amsterdam  an  interesting  paper,  a  copy 
of  vhicb  has  jwt  reached  us,  oa  the  motion  of  the  brM^ 
of  Ae  trioQn.  Various  statements  as  to  ^  nature  of  tiie 
movement  have  been  made  by  writers  on  acoustics,  such 
35  Hclmholtz,  van  Schaik,  Apian-Benncwit2,  Barton, 
Garret,  and  Pent2ncr,  but,  by  ingenious  experiments, 
Oilogr  and  de  Haas  have  cooclusively  proved  that  the 
motlsn  of  the  bridge  is  in  two  directions,  namely,  (i)  in 
its  own  plane  about  one  of  the  feet  and  at  ri^jht  ang!f;s 
10  the  strings,  and  (2)  at  right  angles  to  its  plane,  or 
fansversely.  that  is,  in  the  same  direction  as  the  itril4!$. 
The  sonod  of  a  violio  must  be  attributed  to  three  causes  :— 
(a)  a  vibration  Imparted  to  the  air  by  the  string ;  (b)  a 
vitration  wMt  h  t?ir  roof  of  the  violin  receives  from  the 
parallel  swing  of  the  bridge;  and  (c)  a  vibration  com- 
municated to  the  roof  by  tile  transverse  vibration  of  the 
bridge.  The  (o)  movement  maj  be  left  out  of  account 
as  bebf  very  weak,  and  the  intensity  and  timhie  of  the 
note  is  det'-rmin^d  by  the  p.irallol  and  transverse  motions, 
and  more  especially  by  the  latter.  Each  of  these  motions 
hu  its  fundamental  tone  and  associated  partials,  and  the 
quafiqr  ol  the  tone  Is  modified  when  the  iatensi^  of  one 
of  Ae  motSbns  alters  its  psrtmb.  wfille  it  may  leave  the 
iither  motion  unchang-^d  or  slightly  changed.  A  "  route  " 
d^mps  the  transverse  :uotjou  of  Uic  bridge  to  a  higher 
'  grr.  th.^n  the  parallel  motion,  and  the  use  of  the  mute 
does  not  wi  :ikf n  int'-n^ifv  so  murh  as  to  alter  qualify. 

Ths  February  number  of  the  Johns  Hopkios  Uoiversity 
Chenbr  eonaists  malnij  of  notes  frem  the  pHiyrical  labora- 
iBiy  of  the  University,  edited  by  Prof.  J.  A.  Ames.  One 
«f  the  most  interesting  of  the  notes  is  that  of  Mr.  J.  A. 
Arp.'-rson.  on  .-\  mrthod  of  testing  screws  inttntltd  for  thr 
most  accurate  work,  such  as  the  ruling  of  diffraction 
gratings.  A  mit  which  fits  the  screw  accurately  b  cut  in 
two  by  a  plane  through  its  centre  perpendicular  to  its  axis, 
and  the  two  parts  rotated  through  an  angle  of  180°,  for 
example,  w^th  r'-spitt  to  e.ich  otlier.  One  of  the  plates  of 
a  Fabry  and  Perot  interferometer  is  mounted  on  each  half 
«f  (he  nut,  and  (he  motioa  ol  tte  Interference  fringes 
observed  as  the  screw  is  rotated  by  hand  at  a  convenient 
speed,  the  two  parts  of  the  nut  being  prevented  from 
rotating  with  respect  to  each  other.  Tlu  ni  t'lo  l  is  more 
»«i»i:ive  than  that  of  the  late  Prof.  Rowland,  which  con- 
^iAed  in  ruling  two  ssts  of  grating  lines  at  a  small  angle 
to  each  other  and  observing  tlie  lod  of  die  Intersection;; 
«l  He  two  series  of  Hoes. 
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The  Eleelrii  iati  for  M.irrli  ^  contains  a  short  article  by 
Dr.  W;  H.  Eccles  on  the  radiation  from  (fircctive  aerial» 
in  srireteas  tels^aphy,  in  which  the  problem  is  treated  by 
the  exponential  method,  which  has  done  so  much  to* 
shorten  the  matliematical  work  in  modem  treatises  on 
light.  If  the  disturbance  at  the  pohit  of  observation  due 
to  an  atrial  at  a  distance  a  is  repreaented  by  r«'>+'>i 
where  «  is  a  linear  function  of  x  and  of  die  time,  that 
from  anolh' r  aerial  at  a  distance  d  from  the  former  In  .t 
direction  whicii  makes  an  angle  ^  with  the  line  joining 
the  point  of  observation  to  the  first  .lirial  can  be  repre- 
sented by  a  similar  expression,  with  r  and  «  omitted  and 
«  decreased  by  sed.  oos^./x.  The  total  disturbance  at 
the  point  of  obs-^rv.ition  due  to  the  two  aCrials  can  then 
be  represented  by  w*(,y<«+*-'W,e»*,Aj_  energy  re- 
ceived Is  the  square  of  the  moduhn  of  tUs,  (bat  is, 

t**  t.|'arais(a<f  avd.  coa 
This  expression,  plottr-d  .ts  n  function  of  ^,  giv. «;  the- 
polar  diagram  of  the  directive  system,  the  form  of  which- 
depends  gr-atly  on  the  value  of  iwdfK,  The  directions  in" 
which  the  radiation  from  tlie  afaiais  is  a  maximum  for 
a  given  vahie  of  a»  (he  rehttive  phase,  are  indepeodeoc 
of  r,  the  ratio  of  die  amplitudes  of  the  oaciUatioas  in  Ae- 
two  aerial*. 

Althooor  users  of  glass  apparatus  are  familiar  with- 

the  general  appenrnnre  of  the  lireaks  which  somel'mes 
occur,  no  one  has  hitheito  nvode  a  scientific  study  of  their 
forms  in  relation  to  their  causes.  In  ths  Physikalische 
Zeitfchrift  for  February  15  there  is  a  paper  by  Dr.  L. 
Gabelli  whkh  remedies  (his  omission.  Breaks  are  dasrfiiedr 
as  due  cither  to  external  or  to  internal  causes  The 
external  causes  may  be  localised,  as  in  the  case  of  a  b!ow 
struck  on  the  surface  of  the  glass  with  a  p-j  nt.  1  or  blunt 
object,  or  be  distributed  over  the  surface,  as  in  the  case  of 
hydrostadc  pressure.  The  author  shows  by  me»is  of  numeraus 
figures  that  in  each  case  the  break  has  char.n  icr^t'c s  n!iich 
enable  the  cause  to  be  assigned,  and  in  tlie  case  of  hollow 
vessels  ther'-  is  a  difference  between  the  effects  due  to  the 
same  cause  applied  within  or  without.  Of  breaks  due  tt> 
causes  wttMa  the  material,  dwse  which  fall  unto  unavial- 
heatiog  are  most  common,  and,  lilce  the  previous  oaes» 
have  their  own  characteristics,  which  depend  greatly  OB 
the  distance  of  th-j  h- ai.  d  point  fronv  the  edge  of  thO 
material.  The  author  hopes  that  the  technical  Isqportanoa 
of  die  subject  will  lead  odisrs  to  coodnue  theae  investiga- 
tions. 

We  learn  from  a  note  in  Enguueriag  for  March  18  that 
the  Bureau  Veritas  International  Register  of  Shipping  wilt 
shorty  issue  a  new  edition  of  its  rules.  The  n<".v  publi- 
cation will  be  very  comprehensive.  No  change  has  beer* 
made  in  ih-  method  of  determining  the  scantling  numerals, 
which  remain  as  formerly,  the  basis  bong  the  mm  of 
the  breadth  and  depdi,  aad  die  product  of  die  length, 
breadtil.  and  depth.  For  thickness  of  material,  one- 
fiftteth  of  an  inch  has  been  adopted  as  a  unit,  inste.id  of 
one-thirty-second  as  formerly.  This  will  admit  of  ready 
comparison  with  the  British  standard  decimal  system  on 
die  one  hand  and  with  the  metrie  system  en  the  odier.  . 

Mbssrs.  Williams  and  Norgats  will  issu«  ver>  shertfy, 
in  conjunction  with  Messrs.  B.  C.  Teuboer.  ol  Leipiig,  a 
volume  compiled  and  edited  by  Yokshio  Mikami,  entitled 

i  "  Mathematical  Paper?:  from  the  Far  East." 

Mbssrs.  Watis  and  Co.  have  issued  for  the  RationaUst 
Press  'Aasodadon.  Ltd.,  a  dteap  reprint  of  *'  The  Nature 

and  Origin  of  Living  Matter,"  by  Dr.  H.  Ch.nrlton  n.isti.in, 
F.R.S.     This    edition    has    beeo    revised    and  slightly 
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abbreviatod,  and  its  price  in  paper  covers  is  6d.,  or  in 
cloth,  with  Dr.  Bastian's  portrait  as  frontispieco,  li.  net. 

A  CATALOGLE  of  tare  and  valuable  books  and  autograph 
documents  and  letters  has  been  issued  by  Mr.  Bernard 
(Juaritch.  of  Grafton  Street,  London,  \V.  The  catalogue 
runs  to  336  pages,  and  contains  full  sections  dealing  with 
works  on  astronomy,  mathematics  and  physics,  topography, 
and  other  subjects  likely  to  appeal  to  scientific  readers. 

A  SEVENTH  edition  of  "  A  Treatise  on  Ore  and  Stone 
Mining,"  by  Sir  Clement  Neve  Foster,  F.R.S.,  has 
been  published  by  Messrs.  Charles  Griffin  and  Co.,  Ltd. 
The  work  appeared  first  in  1894,  when  it  was  reviewed 
at  length  in  Nature  (vol.  1.,  p.  543)  by  the  late  Mr.  Bennett 
H.  Brough,  who  w.is  afterwards  responsible  for  the  sixth 
edition,  issued  in  1905,  and  reviewed  in  Nature  of 
January  4,  1906  (vol.  Ixxiii.,  p.  jjo).  The  present  isHue 
has  been  revised  by  Prof.  S.  Herbert  Cox,  who  has  adhered 
to  the  original  general  scheme  of  the  book.  The  price  of 
the  treatise  is  j8i.  net. 

The  issue  of  the  British  Journal  of  Photography  for 
March  18  is  the  third  of  the  special  "  colonial  "  numl>ers, 
in  which  that  journal  addresses  itself  specially  to  photo- 
graphers and  photogrnphic  dealers  abroad.  The  enlarged 
text  pages  contain  contributions  on  studio  matters,  in- 
cluding the  first  of  a  scries  of  articles  for  the  young  pro- 
fessional portraitist  on  securing  different  effects  of  light- 
ing. Mr.  Edgar  Clifton  writes  on  the  care  of  lenses  in 
the  tropics,  Mr.  Wclborne  Piper  on  the  adjustments  of 
the  enlarging  lantern,  whilst  a  large  proportion  of  the 
letterpress  deals  with  recent  introductions  by  photographic 
manufacturers. 

OUR   ASTRONOMICAL  COLUMN. 

The  Soi-ar  KrursE  of  1912  April  17. — In  an  article 
ublished    in    the    Revue    ginirale    des    Sciencrs  for 
ebruary  15,  M.  D.  Savitch  discusses  at  full  length  the 
circumstances  of  the  solar  eclipse  of  191a  .April  17. 

The  central  line  passes  through  Portugal,  the  Bay  of 
Biscay,  and  across  France  to  Belgium,  its  direction  being 
north-east.  It  passes  within  ten  miles  of  Paris.  Only 
about  three  times  a  century  is  an  eclipse  total  in  France. 

The  magnitude  of  the  eclipse  along  its  central  line  is 
continually  diminishing,  and  the  character  of  the  eclipse 
changes  from  total  to  annular.  The  point,  however,  wht-rt- 
this  change  takes  place  can  hardly  be  assigned  with 
certainty,  for  it  is  largely  displaced  by  a  small  change  in 
the  adopted  semi-diameter  of  the  moon  ;  the  difference  of 
m8'  between  the  values  u<a"d  by  the  Nautical  Almanac 
and  the  Connaissance  des  Temps  is  sufficient  to  displace 
it  by  some  hundred  miles  from  a  position  out  at  sea  to 
the  neighbourhood  of  Paris. 

In  any  case,  totality  is  too  short  for  the  eclipse  to  be 
of  much  value  in  the  usual  way.  Nor  is  there  much  reason 
to  expect  better  results  than  usual  from  observations  to 
determine  the  moon's  position.  No  eclipse  since  1715  plays 
a  prominent  part  in  determining  the  position  of  the  moon, 
and  the  eclipse  of  1715  and  its  predecessors  are  important 
because  they  are  ancient  rather  than  because  they  were 
accurately  observed  in  the  modern  sense  of  the  word 
accurate. 

M.  Savitch 's  article  is  clear,  and  illustrated  by  an 
excellent  map. 

The  Comets  (igtoa  and  Hall^v's). — A  large  number  of 
observations  of  comet  1910a  are  published  in  No.  4342  of 
the  Astronomische  Nachrichten,  including  those  made  at 
Kodaikanal,  Cambridge,  Helwan,  and  Greenwich.  Mr. 
Michie  Smith  reports  a  number  of  positions,  several  of 
which,  it  is  interesting  to  note,  arc  referred  to  positions 
of  a  sun-spot.  On  January  31  Mr.  Fvcrshed  traced  the 
tail  to  a  distance  of  37°  from  the  head. 

Herr  Konkoly  reports  the  presence  of  the  three  hydro- 
carbon bands,  in  the  spectrum  of  the  comet,  on  January  26, 
and  states  that  the  continuous  spectrum  was  faint,  whilst 
a  fourth  band  was  suspected. 
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Dr.  Kobold  has  carried  his  ephemeris  bark  to  the 
b'-ginning  of  Novemlx-r,  and  shows  that,  although  the 
comet  was  probably  brighter  than  the  sixth  magnitude  as 
early  as  December  1,  it  was  apparently  so  nc-ar  the  sun 
as  to  render  its  discovery  improbable.  The  ephemeris 
published  in  No.  4303  of  the  Astronomische  Sachrichttrtt 
indicates  that  the  comet  may  become  observable  again 
about  the  first  WMrk  in  April  as  a  morning  star,  but  it 
will  be  faint  and  diflkult.  \  note  in  the  Observatory  for 
March  emphasisrs  the  necessity  for  such  observations  being 
made,  if  possible,  because  of  their  value  in  determining 
more  rigidly  the  exact  form  of  the  orbit. 

Dr.  F.  J.  .Mlrn  kindly  sends  us  a  beautiful  drawing  of 
the  comet  depicting  its  form  as  he  saw  it  on  Januar>'  30 
from  the  .Mcndip  Hills;  the  observations  were  recorded  in 
our  .^^ticle  of  February  lo  (Nature,  No.  3102,  p.  441). 
He  directs  cspe<-ial  attention  to  the  pronounced  curve  of 
the  tail  towards  its  extremity,  the  direction  beyond 
a  Pegasi,  the  uppermost  star  shown,  being  nearly  hori- 
zontal, and  states  that  the  comet  as  here  shown  is, 
relatively  to  the  stars,  too  bright,  while  the  head  is  perhaps 


* 
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Coai«  igiua.    From  ■  drawing  by  D».  F.  J.  Allen. 

a  little  too  large  ;  but  the  form  and  extent  of  the  tail  are 

as  he  saw  it. 

Dr.  Allen,  referring  to  the  passage  of  the  earth  through 
the  tail  of  Halley's  comet  on  May  18,  suggests  that  a 
well  organised  attempt  should  be  made  to  collect  some  of 
the  cometary  dust  which  may  then  enter  our  atmosphere. 
It  will  be  remembered  that  Prof.  Turner,  in  his  recent 
Royal  Institution  lecture,  suggested  that  some  such  attempt 
should  be  made,  by  "  bottling  "  some  large  quantities  of 
the  atmosphere.  It  is  obvious  that  to  have  any  hope  of 
success  the  "  bottling  "  would  have  to  be  done  on  a  very 
large  scale  and  under  the  must  favourable  and  rigid  con- 
ditions. Dr.  .Ml'-n  suggests  a  large  chamber,  carefully 
prep.tri'd  and  situati-d  in  a  position  where  the  air  is  usually 
very  free  from  contamination,  through  which  immense 
quantities  of  the  atmosphere  could  be  drawn  and  filtered. 
The  filtering  should  be  carried  on  before,  during,  and  after 
.May  18,  in  order  that  differential  tests  might  be  applied  to 
determine  the  extra-terrestrial  origin  of  the  collected  dust. 
As  the  cometary  dust,  and  gas,  may  take  days,  or  weeks, 
to  diffuse  sufficiently  to  reach  the  earth's  surface,  the  ex- 
periment should  be  continued  for  some  time  after  the 
critical  date,  thus  affording  opportunity  to  detect  any 
differences  in  the  collected  matter. 
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In  Nil  i.f  !ho  Kevue  gi'nt'rale  dft  Sciences  (March  15, 
p.  177)  M.  i,  R' n  .udot  inakis  thi  iiu.  i.  >tin(»  suggestion 
that  the  p.  ricdL,  iry  of  coim-ts,  or  ol  Halley's  comet 
*>p»ff ially,  w.i.  ici,.jwn  and  recognised  by  the  anci' ru 
H<.-br»tw5.  He  t.is.  s  ihi«i  «i«fjgrstion  on  a  passage  in  the 
lalmud,  where  cm:  ui  \\\ti  voyagers  explains  that  he  has 
bid  in  a  stock  of  flour,  rather  than  br  rid,  because  *'  There 
i<  a  v<ry  bright  star  xehith  appears  rvrty  seventy  years 
and  which  deceives  navigators.  Thinking  that  she  may 
fwprise  us  during  this  voyace,  and  so  prolong  our  journey, 
1  have  provided  the  flour.  '  M.  Rennudot  gives  reasons 
why  the  expected  object  should  be  considered  as  a  comet, 
rathrr  than  as  a  long-period  variable,  for  instance,  explains 
:hat  70  instead  of  75  is  in  accord^nu '■  w  iih  the  habit  of 
giving  round  numbers,  and  states  that  Uie  existence  of 
the  two  important  personages  between  whom  the  dialogue 
took  place  is  well  attested  historically. 

A  second  edition  of  Prof.  Turner's  British  .^SBOciation 
address  on  "  HoUey's  Comet  "  has  just  been  issued  by  the 
Clarendon  Prew  at  the  price  of  is.  net. 

Ethkmeris  for  Eros,  1910.— To  facilitate  observations 
of  Eros  during  the  coming  opposition.  Prof.  Wendell  has 
computed  an  •  [.hemeris,  which  is  published  In  Orcular 
No.  153  of  i!t  Harvard  College  Observatofy,  .UirfiOrtU- 
naiely.  the  planet  will  not  b«  observable  in  these  latitudes, 
i»  decBnation  at  oppoiition  (May  33)  being  46"  31'  S.,  but. 
u  in  orbit  and  ti^t-variatloos  are  to  peculiar,  It  is  hoped 
Aat  a  number  of  obserratSons  will  be  secured  at  southern 
obiervKtoriei. 

Paor.  DoasRCK's  Doi]«lb>star  Obskrvations. — In  con- 
tiamtioa  of  a  Hat  which  appeared  in  Nos.  4327-8  of  the 
Athantmnstht  ■  Naehriehten,  Prof.  W,  Doberck  now 
WhGilies  his  observations  of  a  great  number  of  doubles,  at 
SathlB  during  igoq,  in  Nos.  4394-5  of  the  same  journal. 
Each  obMTvation  is  recorded  separately,  and  the  position- 
angle  and  distance  of  each  pair  are  given  for  the  mean 
epoch  of  observation. 

Daniel's  Comkt,  okj.  A  photograph  of  Daniel's 
roinet  (iqo9«)  u.is  ~.  lur-d  In  Dr.  Wolf  on  February  28, 
«h*n  the  conv;  '-.  iiKLijirtiitl!-  w.is  n;  o.  It  now  appears 
that  this  com-  t  b.  ltJn;^^  to  thf  Jup-o  r.  and  nut  ti>  tlv 
L'fanus,  family  of  comets,  as  was  at  first  suspected. 


THE  NATIONAL  PHYSICAL  LABORATORY 
IN  1909. 

T*I{E  general  board  of  the  National  Physical  Laboratory 
held  their  annual  meeting  at  the  laboratory  on 
Friday  last,  Manh  tS,  when  the  report  of  the  work  done 
during  itK>9  was  prev-nted.  and  the  programme  of  work 
proposed  for  the  y<-ar  lyio  was  approved.  The  chair  was 
taken  by  Sir  Archibald  Ceikie,  as  president  of  the  Royal 
Sodetj",  and  Lord  Rayleighi  chairman  of  the  executive 
conttnittee.  was  also  present.  A  large  number  of  guests 
vtM  invited  to  inspect  the  various  departments  of  the 
laboratory. 

T»o  new  br.mches  of  the  work  claim  attention  this 
year.  The  first  of  these  is  the  national  experimental  tank 
fcir  experimerit*  on  ship  models,  which  is  being  constructed 
at  a  cost  of  nNout  2o,<xiof.,  provided  by  the  generosity  of 
Mr.  A.  F.  ^  arrow.  A  maintenanco  fund  for  carrying  on 
(he  work  of  the  tank  for  the  first  ten  years  has  also  been 
Drovidcd  with  the  aid  of  the  Institution  of  Naval  Architects. 
^Vtth  regard  t»  the  details  of  the  working  of  die  tank, 
aasistanee  will  be  given,  under  a  sdieme  printed  in  the 
hboratory  report,  by  an  adWsory  Committee  composed  of 
inmnbers  nominated  by  the  tnstitutioit  of  Naval  Ardiftects 
*l>«  exeeuthre  committee  of  the  laboratory. 

The  tank  itself,  and  the  olRoe  buildings  and  workshops 
"-quirrd.  arc  now  nearly  completed.  The  length  of  the 
>ink  is  500  feet  «t  tiie  full  depth  of  ia|  feet,  and  the 
^  dth  feet.  At  the  mirth  end  are  docks  for  receiving 
n'  mod'>ls,  while  at  the  south  end  Is  a  riialkiw  "  beach  " 
:  "r  broking  the  waves.  As  was  shown  by  Dr.  Gbiebrook 

a  report  pcvaented  !n  March,  1009,  to  tha  Institution  of 
.^anl  Architects,  models  up  to  so  feet  in  length  and  3  feet 
Ml  b(«adth  can  be  tested  in  a  tank  of  the  width  stated 
2™|>«  any  appreciable  effect  on  the  results  due  to  the 

Tbe  models  will  be  towed  along  by  a  carriage,  electrirallv 
wtita,  spanning  the  tank  and  running  on  rails  on  either 
MO.  2I08|  VOL.  83] 


This  carriage  carnf>  tliu  ijb--civiTs  ami  dyriiiiiiu- 
ru''l.  rs.  The  models  will  u-,uall>'  tj-j  iivulf.  of  paralTii-.  wax, 
and  the  etjuipmcnt  will  include  special  mucJcl-cutting 
machinery.  None  of  this  apparatus,  however,  is  yet 
installed,'  and  we  hope,  at  a  later  date,  to  give  a  more 
detailed  account  of  the  tank  and  ol  the  special  apparatus 
employed. 

'the  SL'Cond  large  development  of  the  work  during  1909 
is  the  forinntion  of  a  division  for  research  in  aeronautics. 
This  work  has  been  undertak>  ti  in  accordance  with  the 
.innounc<!mcnt  made  by  the  Prime  .Vlinister  in  the  House 
of  Commons  on  May  5,  1909,  and  is  under  the  general 
superintendence  of  the  .\dvisory  Commi1ti">  for  .'^e^n^;^tI»ics 
then  appointed.  Rapid  progress  has  Lh  .  n  m-al-  durinf;  the 
year  with  the  provision  of  the  necc>'^ary  ?  tiuipiuont  (or  the 
experimental  work  at  present  planrnc!.  This  includes  an 
air  channel  4  feet  square  in  section  by  jo  feet  long  for 
general  work  in  aerodynamics,  a  whirling  tabl<'  (•<)  feet 
in  diameter  for  propeller  testing,  in  a  special  building 
80  feet  square ;  dynamometers  for  motor  testing,  with 
arrangements  for  an  air  blast  for  air  cooling ;  and  two 
wind  towers  for  work  on  a  large  scale  in  the  open.  All 
this  apparatus  has  been  erected,  and  experiments  have 
been  for  some  time  in  progress.  I'h"  division  is  under  the 
charge  of  Dr.  Stanton  as  superintendent  of  the  engineering 
department,  and  his  great  experience  on  the  subject  of 
wind  pressure  will  be  especially  valuable.  To  provide  the 
increased  accommodation  necessary,  two  more  btyt  have 
been  added  to  the  engineering  building. 

The  testing  of  balloon  fabrics  also  constitutes  an 
important  branch  of  the  work.  Tensile  and  bursting  tests 
have  been  carried  out  in  the  engineering  department,  while 
in  the  chemical  department  a  special  apparatus  has  been 
devised  for  the  determination  of  the  permeability  to 
hydrogen.  We  may,  p*  rlinp'?,  be  able  on  another  occasion 
to  give  further  particulars  of  the  aeronautical  equipment. 

Turning  now  to  the  physics  department,  in  the  electrical 
standards  division  good  progress  has  been  made  with  the 
erection  of  the  Lorenz  apparatus  for  the  determination  of 
the  ohm  in  absolute  measure,  and  this  is  now  nearly 
complete.  The  COils,  wound  on  marble  cylinders,  have 
been  made  in  the  laboratory ;  the  main  part  of  the 
machine,  by  the  kindness  of  Sir  Andrew  Noble,  has  been 
constructed  at  Elswick.  The  determinations  to  be  made 
with  this  wilt  be  the  chief  work  in  this  division  during  the 
current  year.  With  regard  to  standard  cells,  a  research 
has  been  in  progress  to  determine  the  limits  of  temperature 
between  which  cadmium  atnalgams  of  various  concentra- 
tion can  be  usefully  employed,  the  results  of  which  were 
rommunicated  to  the  Physical  Society  by  Mr.  P.  E.  Smith 
in  a  recent  paper.  The  general  conclusion  arrived  at  is 
that  an  amalf^  containing  t3|  per  cent,  of  cadmium 
cannot  safety  be  used  beh>w  ta*  C,  and  the  substitution 
of  a  to  per  cent,  amalgam  is  recommended.  This  can  be 
relied  upon  to  ^ve  constant  result*  at  a  definite  temperature 
for  all  temperatures  between  1^  and  51*  C. 

We  have  previously  made  reference  to  the  new  order 
in  council  lateljr  issued  relative  to  Ae  electrical  units, 
the  outcome  of  the  work  of  the  Tntematlonal  Conference 
in  London  in  1908.  To  complete  the  work  of  the  confer- 
ence, representatives  from  the  diief  standardising  labora- 
toriee  are  to  meet  at  Washington  shortly  to  continue 
jointly  the  researches  necessary  to  decide  on  a  definite  value 
for  the  E.M.F.  of  the  Weston  cell. 

Another  matter  in  whidi  Internationa!  cooperation  is 
being  arranged  is  the  question  of  the  metlwds  of  measuring 
hysteresis  and  eddv  loss  in  steel  sheet.  A  motHficatioa  of 
the  Epstein  method  lias  recently  been  devissd  hf  the  Bureau 
of  Standards  which  appears  to  give  accurate  re«ulls,  and 
investigations  relative  to  this  question  have  been  in  progress 
at  the  laboratory. 

In  the  elertrotechnies  divUion  much  attention  has  been 
given  to  perfecting  the  equipment  for  alternating-current 
measHremenfs.  Features  of  special  interest  are  the  non- 
indurtive  water-cooled  tube  resistances,  described  in  a 
paper  communicated  to  the  Institution  of  F.lectrical 
Engineers,  and  the  quadrant  electrometer  for  use  as  an 
alternating-current  wattmeter.  The  loo.ooo-volt  trans- 
former equipment  has  been  completed,  and  has  been 
emplovcd  in  an  investigation  into  the  properties  of  different 
varieties  of  ebonite,  while  a  rese.irch  on  insulating  materials 
is  in  progress.    In  lite  photometry  section  a  considerable 
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amuuni  uf  v\\>rk  has  been  done  toward*  getting  up  sub- 
Maodards  (or  nee  in  owMuremenu  of  metallic  fllant'.-nt 
lamp*.  The  detenninatko  of  the  candleitower  of  thcsc 
io  terms  of  die  pentane  standard  involves  a  comparison 
between  light*  of  different  colour,  and  in  the  process  of 
siamiog  up  a*  maiqr  otoervers  as  possible  roust  be 
ompVycd  to  obtain  a  representative  tnean. 

Earljr  in  tbe  past  year  an  agreement  was  arrived  at 
between  the  authorities  in  America,  IVancc,  and  this 
country  as  to  a  common  light  unit,  the  American  unit 
•'being  altered  by  t-6  per  cent,  to  bring  it  into  agreement 
'With  th<-  British  unit  expressed  in  tenos  of  the  to-candle 
Harcuuri  pentane  lamp. 

In  the  thermometry  division  the  work  has  consisted  in 
:great  measure  of  improvements  in  the  shipment,  especially 
with  the  view  of  the  extension  of  the  work  on  the  funda- 
mMlA  gm  seale  to  higher  temperattnvs.  It  is  hoped 
that  •  useful  material  for  gas-tight  vessels  has  been 
•obtaiaed,  hut  further  progress  required  power  fbr  heating 
largor  furnaces,  which  has  now  beien  provided. 

In  the  metrology  division  an  interesting  experiment  is 
being  tried  in  the  use  of  silica  as  a  material  for  standards 
of  length.  The  advantage  arc  a  low  coefficient  of  ex- 
pansion and  small  thermal  hysteiesit,  i.e.  the  temporary 
•change  in  length  due  to  a  cycle  irf  temperature  change  is 
small.  A  standard  has  been  constructed  with  flat  and 
-parallel  end  slabs  fused  into  a  hollow  cylindrical  rod.  the 
•slabs  b«ng  platinised  to  receive  the  divisions.  The  study 
of  this  standard  will  be  continued  during  the  present  year. 

Important  additions  have  been  madie  to  the  sets  of 
-standard  screw  gauges  in  the  poiseisfonb  of  the  laboratory. 
Th«e  now  comprise  coondete  series  of  British  standard 
Whitworth  threads,  Britin  Standard  fine  threads,  British 
standard  electrical  conduit  gauges,  and  B.A.  threads. 
They  have  been  constructed  by  Armstrong,  Whitworth 
and  Co.  to  the  dimensions  laid  'down  by  the  Engineering 
"Standards  Commhtss.  Two  large  machines  for  |Htdi  and 
diameter  measurements  are  also  being  constructed  at 
*OpettdMW« 

The  so-metre  mural  base  for  veriliration  of  surveying 
tapes  hsu  been  completed.  The  length  of  this  base  is 
"Stepped  out  against  a  4-metre  frf.in'Jrird  bar.  itself  deter- 
Ollnd  against  tbe  st.indard  metre.  Another  important 
■piece  of  work  has  been  the  re-erection  of  the  BInhswood 
ruling  machine  lor  piling  diffraction  gratings.  By  shift- 
ing the  periodic  error  connecting  cam  from  one  end  of  the 
screw  tn  the  other,  the  length  of  grating  which  can  be 
ruled  has  been  increased  from  5  to  8  inraes.  The  csact 
setting  of  the  periodic  error  cam  alone  remains  tO  bO  dons 
to  enable  the  ruling  of  gratings  to  be  commenced. 

A  useful  piece  of  work  In  tiie  optics  division  has  been 
the  devising  of  a  new  apparatus  for  testing  photographic 
shutters.  The  method  is  essentially  that  Of  Sir  Wm. 
Abnp>-.  with  the  use  of  a  vibration  galvanometer  in  place 
<of  a  siren  as  a  time  recorder. 

In  the  engineering  di^artment  a  large  number  of  re- 
••BTchct  are  fai  pi'ngrsss  Dr.  Stanton  is  continuing  his 
wfaid-pressare  work,  as  well  as  the  research  on  the  resist- 
-anes  of  materials  to  ateermulng  stresses  of  high  frequency. 
Some  very  interesting  results  have  been  obtained  with 
r^ard  to  the  heat  transmission  and  friction  of  air  currents 
in  pipes,  and  a  paper  on  the  resistance  of  plates  and  models 
in  a  uniform  current  of  water  was  eonmMtnirnted  to  the 
Institution  of  Naval  .Architects.  The  water  channel  used 
•for  these  experiments  has  been  utilised  also  for  work  in 
connection  with  aeronautics,  and  gives  results  closely  com- 
parable with  those  obtained  in  an  air  channel,  allowance, 
of  coarse,  being  m.ide  for  the  difference  in  density.  A 
valuable  paper  by  Mr.  Bairstow  on  the  elastic  limits  of 
material  under  alternating  stress  h.ns  been  published  in 
"the  Philosophical  Transactions,  and  rontains  interesting 
experlmenta!  r-.nrtiisinns  relative  to  the  theory  of  fatigue. 
Another  re^'^.nrrh  i  f  inijiortancc  which  is  in  progress  relates 
to  the  strength  and  efncieory  of  welded  joints,  from  which 
ihe  preliminary  conrlusions  have  been  re.iched  that  the 
material  at  a  welded  joint  is  often  In  a  dangerously  brittle 
'•statv,  and  that  a  long  weld  Is  enential  to  secure  even 
fn'>d'»ratelf  good  results. 

In  the  department  of  mrtaiiurK'^v  and  metalturglcal 
chemistry,  the  work  done  for  the  Alloys  Research  Cem- 
■mittee  of  tiie  Institution  of  Mechanical  Engineers  was 
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embodied  in  the  ninth  report,  on  some  alloys  of  copper, 
ilurninium,  and  manganese,  presented  to  the  inititution 
vnrly  in  1909.    Furtiier  work  on  the  light  alloys  of 

aluminium  is  in  progress.  Tiie  etitectics  research,  on 
which  a  first  communication  appeared  in  1908  in  tha 
Philosophical  Transactions,  has  been  continued,  attention 
being  especially  directed  to  the  mod*  of  solidification  of 
eutectic  alloys.  A  preliminary  account  of  an  iovestiga- 
tion  into  the  effects  of  strain  at  high  temperatures,  racentfy 
published  in  the  Proceedings  d  the  Rcyal  SOGiebr«  prsscnts 
features  of  interest.  It  was  estaUished  that  defbrnation 
by  intra<r>'stallinc  slip  occurs  at  temperatures  up  to 
I  too*  C,  while  the  three  allotrapic  modifications  of  iron 
known  as  a,  and  t  iron  showed  marked  differences  in 
the  effects  of  strain.  K  number  of  cases  of  failure  in 
practice  have  been  investigated,  and  in  connection  with 
these  a  systematic  study  is  heing  made  of  the  modes  of 
fracture  of  steel. 

The  work  of  th-^  olK'-t  vatory  departments  of  the  labora> 
tory,  at  Kew  and  Eskd.ilomuir,  is  of  a  distinct  diaraeter, 
and  need  not  be  referr--ii  lo  now  in  detail.  Mention  must, 
however,  be  made  of  tlv-  :iJinira'jIi-  pit-i-t»  of  work  com- 
pleted by  Dr.  Chree,  in  t!iL-  d;.scu.>biu:i  of  the  magnetic 
curves  nf  -he  X.Ttiooal  Anrarclic  Expedition  of  looa-^ 
printed  in  th''  vnUinio  of  "  Magnetic  CKtservations  **  Issocd 
by  the  Royal  Society  early  last  year. 


ISSTITUTIOS    OF    NAVAL  ARCHITECTS. 

"yilE  spring  meetings  of  the  Institution  of  Naval 
*■  Arcbitscts  commeMcd  00  Wednesday,  Manb  t6.  In 
the  rooms  tit  the  Royal  Society  of  Arts.  Tha  institetioa 
has  now  completed  lis  first  fifty  years  of  eiistenee*  and 
proposes  to  celebrate  Its  jubilee  by  special  meetings  com* 
mencing  en  July  4.  The  coundl  also  recommended  that 
the  present  time  Is  favourahti  for  applying  for  incorpora- 
tion under  a  Royal  charter,  an  opinion  which  was  endorsed 
by  the  members  at  the  Thursday  meeting.  A  preridential 
address  was  dcfivared  to  Earf  Cawdor,  and  premiums 
were  awarded  to  Dr.  T.  B.  Stanton  and  ifr.  H.  C.  Anstey 
for  papers,  respectively,  on  the  resistance  of  tUn  plates 
and  models  in  a  current  of  water,  and  on  the  application 
of  internat-combustien  engines  for  marine  propulsicii. 
Thirteen  oapcrs  in  M  were  presented  at  the  meetings, 
abstracts  from  some  of  which  we  give  below. 

A  systematic  series  of  experiments  on  wake  and  thrust 
deduction  has  been  carried  out  recently  at  the  experi- 
mental tank  of  Messrs.  John  Brown  and  Company's 
estabSshment  at  Clydebank,  and  fcnn  the  subject  ol  a 
paper  contributed  by  Mr.  W.  |.  Luke.  Experiments  were 
made  with  twin  and  with  single  screws,  snd  in  all  cases 
where  twin  screws  WCro  ma  the  experiments  were  made 
in  both  directions  Of  rotation.  The  work  involved  tile 
carrying  out  of  at  least  SOOO  experiments.  The  effective 
horse-power  may  be  expressed  as  the  product  of  the  thrust 
horse-power  and  the  null  efficiency,  the  latter  quantity 
being  the  product  (i<fwKi*~')i  where  w  is  the  wake  frac- 
tion and  t  Is  the  fraction  of  the  total  thrust  by  which  the 
tow-rope  resistance  is  less  than  the  thrust  exerted  by  the 
screw  when  propelling  the  ship.  The  experiments  were 
directed  towards  determining  the  variations  in  w  and  I 
when  (<i)  speed,  (h)  diameter,  and  (c)  pitch  ratio  were 
varied.  With  naked  models  a  decrease  in  w.nkc  fraction  it 
evident  with  an  increase  Of  speed  ;  changes  which  appeared 
for  v.iriations  in  di.imeter  mi^ht  be  as  much  owing  to 
alterations  in  rlearanre  ;  viriation  in  pitch  had  tittle  or  no 

efffv-t  on  either  of  the  hull^elBciency  elements. 

Prof.  B.  Hoptitnson.  In  his  paper  on  the  measurement 
of  shaft  horse-power  by  tors!on-m''fer«,  directed  attention 
to  the  need  for  further  cxpertmnnfal  work  on  full-sized 
shafts  with  the  view  of  ascertaining  whether  twist  may  be 
produced  hv  means  of  a  longitudinal  push  or  pull.  Sudi 
would  imply,  if  no  torque  be  applied,  a  peculiar  structure 
of  the  sh.ift,  which  miijht  be  described  as  a  heBcai  arrange- 
ment of  the  fibres.  Mr.  C.  E.  Stromeyer  gave  results  of 
his  observations  of  the  brittleness  of  mild  steel  due  to 
nltrojjen.  It  has  not  yrt  been  possible  to  combine  nitrogen 
with  steel  bv  murely  heating  the  two  together,  but  this 

may  be  effected  by  heating  steel  in  an  atmosphere  of 
ammonia.  Ammonia  may  be  present  in  hhst  furnaces  If 
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undri  fuiird  lubrication  ;  the  t«.-th  of  the  gear  wheels  are- 
lubi:o:a-j'J  by  means  of  a  spray  pi^  exteodiog  ever  tilfr 
'.vl'.olij  w;<J;li  of  th<?  wheel  face. 

"I'h'j  lii^;li-pri_>>un'  tu;bini?  is  fei't  ni.i\i:nuni  diameter 
\>\  \y  t'-'jt  u'.'T-.ill  Iriigti),  and  the  luw-prisiurc  3  fe«t 
10  im  li  s  :n  diam-  t-  r  by  u  fr>n  6  irvches  in  length.  The 
iurl'iii'j>  'A-Li-j  linlaiicod  for  st>am  thrust  only,  the  propeller 
thr'jst  being  ralxi  ii  up  by  a  thrust  lil>:Kk.  A  new  condenser 
witli  a  vacuum  augnienior  was  fitted.  The  gear  wheel  is 
r.iit  iron  with  two  forged  steel  rims  shrunk  on.  This 
wheel  is  8  feet  3J  inches  in  diameter  of  pitch  circle,  an* 
h.^s  308  doul  ]  l.  lical  teeth  of  circular  pilch  0  7854  inch. 
The  total  width  of  f.ice  of  wheel  is  24  inches ;  the  teeth- 
have  an  inclination  of  20°  to  th-  a\;i,  1  h'-  pinion  shafts 
are  of  chrome  nickel  sJ>'el.  5  inches  diameter  of  pitchr 
circle,  with  twenty  teeth  of  07854  circular  pitch.  The 
latio  of  the  gear  is  tg  0  to  1. 

On  completion  of  the  .-itter.itions,  at  the  end  of  February 
of  this  vear,  the  vessel  was  loaded  to  the  s.nme  draught 
.Tnd  d!<|>l  11  w.rnx  as  that  recorded  for  progressive  trial*  on 
the  Hiirtlt  y  mile  with  reciprocating  engines.  In  the  short 
interval  since  the  completion  of  tlie  ulteratioilM  the  VtBttl 
ha'i  be»?n  out  to  sen  on  four  occasions. 

Mr.  Parsons  gives  full  information  and  curves  showing 
the  results  of  the  trials.  W'c  abstract  the  following 
important  figum  from  thece. 


the  coking  of  the  fuel  has  not  entirely  remov<  d  \\vi  twuo^'.-n 

which  wa'i  pr- s.'nt  in  the  it>al.  ll  aUu  ^' .  nis  til. It,  wli' :i 
nitrogen  lia*  dik--  entered  jiij^-irun  in  the  blaal-lurauci-,  it 
cannCit  be  leiiiuV'  d  bv  iub?.'jqueill  heating.  It  8':  ems 
desirable  to  Usceriam  more  dehnitely  by  further  experiments 
bow  titanium  acta  in  practice  in  the  removal  of  aitraoen 
from  steel. 

A  very  important  pap  r  \vas  presented  by  the  Hon.  C.  A. 
Parsons  on  the  applicaiiuti  oi  the  murine  steam  turbine 
and  mechanical  gearing  to  merchant  ships.  The  steam 
turbine  has  not  hitherto  been  applied  to  vessels  of  slow 
normal  speed  on  account  of  the  high  initial  cost  and  inferior 
'-•conomy  in  steam.  No  promising  scheme  has,  as  yet, 
been  evolved  whereby  the  efficient  ?<p'ed  of  the  turbine  may 
be  reduced  and  that  of  the  propeller  increased  for  vessels 
of  la  knots  sea  speed  and  under.  The  only  approach  of 
meeting  tlwsc  conditions  has  been  in  the  combination 
Srti-stem  of  reciprocating  engines  and  turbines,  in  which  the 
lower  siagf.-s  of  the  expansion  are  cflected  in  the  turbines. 

Provided  tite  ioaaet  in  transmission,  first  cost,  and  cost 
of  maintenance  are  not  too  great,  the  most  satisfactory 
solution  for  slow-speed  vessels  would  appear  to  be  by 
means  of  gearing.  Mechanical,  electrical,  and  hydraulic 
gearing  ha-^'.  \-  '  V\  proposed  or  applied,  and  the  autlior 
proceeded  lu  an  account  of  his  successful  experiments 
in  developing  a  mechanical  gearing. 

HelicaJ  and  double  helical  gear  wheels  of  fine  pitch  were 
probably  first  introduced  by  I)o  I. aval  in  connection  with 
aia  lurhine,  and  have  proved  to  be  very  satisfactory  and 
eflicient.  Mr.  Parsons  has  had  several  seta  made.  One 
of  these,  nude  in  1807.  gearing  from  9600  fevolutiocit  of 
the  turbine  to  4800  of  the  dynamo,  transmitted  300  horse- 
power with  an  efficiency  of  mere  than  9II  per  cent.  This 
gear  ran  fourteen  hours  a  day  far  about  a  year.  Recent 
and  better  cut  gears  have  given  a  total  low  In  tfie  gear- 
case  of  I'j  per  cent.,  inclwfing  friction  of  gear  and  bear- 
tngs. 

The  author  was  thus  led  to  cxperiflMmt  srilh  a  view  to 
obtain  comparative  ligure*  ior  a  caigo  vessel,  first  fitted 
with  ordiaaiy  reciprocating  engines,  and  then  with  turbines 
and  mechanical  gearing  of  the  above-mentioned  type.  The 
Vet^iian  was  purchased  for  this  purpose.  Her  d'imenaions 
are: — length  on  kod  water-Ooe,  275  feet;  breadth 
moulded,  38  feet  9  Inches :  dep^  moulded,  ai  feet  a  inches  : 
owon  loaded  draught,  19  feet  8  indies ;  displacement,  4350 
tons.  The  vessel  was  first  fitted  with  triple-expansion 
sitrface<Ondensing  eni^nes  of  orffinary  pattern,  cylinders 
inches  by  35  inches  1^  59  Inches. 'and  4a-indi  stroke. 
There  were  two  boilers,  each  13  feet  in  diameter  and 
10  feet  6  indies  long,  of  total  heating  surface  3430  eqtiare 
feet,  and  grate  area  of  98  square  feet.  The  working 
prenure  was  150  lb.  per  square  inch.  A  fourJiladed  cast- 
iron  propeller  was  fitted,  having  a  diameter  of  14  feet, 
pitch  ifrjj  feet,  and  expanded  area  <rf  70  square  feet. 

Before  (Mvceeding  on  the  experimental  voyage  from  the 
Tyne  to  Maha,  the  reciprocating  prowling  nuchineiy  was 
completely  dismantled  and  overhauled.  The  machinery  was 
thus  brought  into  an  eflicient  and  iirst'daas  working  order. 
Suitable  tanks  were  provided  for  measuring  the  steam  con- 
sumption. Loaded  widi  a  carg^  of  coaC  the  Fes^nun 
left  the  Tyne  on  June  36,  1909,  and  careful  measurements 
of  coal  and  water  consumption  were  made  throughout  the 
voyage  by  a  special  recording  staff. 

On  the  completion  of  this  voyage  the  vessel  returned  to 
the  turbine  works,  the  reciprocnting  engines  were  removed, 
and  turbines  and  gearing  fitted.  The  importance  of  these 
trials  lies  in  the  fact  that  the  only  alteration  made  in  the 
vessel  was  in  the  type  of  propelling  engines.  Bdlers.  pro- 
peller, shafting,  and  thrust  blocks  reouiined  the  same  as 
for  the  reciprocating  engine. 

The  turbine  machinery  consisted  of  two  ttirbines  in 
series,  one  high^ressure  and  one  low-prp«sure,  the  high- 
pressure  torfatne  being  on  the  starboard  siilr  <i(  the  ve«se| 
and  the  low-pressure  on  the  port  side.  At  the  after  end  of 
each  turbine  a  driving  pinion  is  connected,  having  a 
flexible  coupling  between  the  pinion  shaft  and  the  turbine, 
the  pinion  on  each  side  of  the  vessel  being  geared  into  a 
wheel  which  is  coupled  to  the  propeller  shaft.  S.  reversing 
turbine  Is  Incorporated  in  the  exhaust  casing  of  the  low- 
pressure  turbine.  The  usual  air,  circulating,  feed,  and 
Bilge  pumps  arr'  driven  from  the  forward  end  of  the  gear- 
wlteel  shaft.   The  turbine  and  pinion  shaft  bearings  are 
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IFafer  CoN«Mm^ffon  />cr  /fur.  /or  all  Purpotes, 

of  water  $>«r  hour 

itc*alinSew  spMdot       ...  -   ^  8ii«tag» 

orppoiwllv  leual,  IcMjn  Rcclpneaung     T„,b:„e,  rvtmat. 

60    ...      8S7     ...     11,750    ...     10,750     ...  85 

65         9*55   —    14,500  ...   12,600   ...  13 
70  ...   lo-a    ...   l7iSioo  .-  14.750 

The  turbines  and  gearing  have  given  no  trouble,  and 
have  worked  satlsfartorily,  with  very  little  noise  or  vibra^- 
tion,  throughout  the  trials.  1  here  no  appredable  Wtar 
on  the  teeth  or  bearings.  It  i-  propose  1  u»  put  the  vessel" 
into  commission  and  run  extended  trials.  Mr.  PanOttS 
further  added  that  the  saving  in  weight  on  InstalOng  the 
turbines  amounted  to  25  per  cent. 

Speakers  in  tlie  discussion  were  unanimous  in  com- 
mending Mr.  Parsons  for  his  success,  which  Is  likely  tO- 
revolutionise  the  means  of  propulsion  of  tramp  steamers, 
which,  as  Sir  William  White  remarked,  foroi  the  back' 
bone  of  mercantile  business.  ProL  Ewing  pointed  out  the' 
greater  simplicity  of  mechanical  gear  as  compared  with 
electrical,  and  also  directed  attention  to  Its  much  higher 
efficiency.  He  thought  it  most  anpfoprlate  Utat  the  solu- 
tion of  this  important  problem  monld  have  feUen  to  the 
lot  of  the  inventor  of  the  steam  turbine.  The  economy  of 
Mr.  Parsons 's  new  system  could  be  simply  expressed  as 
the  saving  i  f  >  ne  boiler  In  six  required  for  ordinary 
reciprocating  engines. 


AX  ISSTRUCTIl'E  EARTH  MODEL. 
AT  the  Hotel  Cecil  on  March  17  Mr.  G.  R.  Gill  showed 
^  n  large  model  of  the  earth  which,  while  large  cnouj^h 
to  admit  of  the  representation  of  surface  features  in  detail, 
can  be  p.ncked  into  a  comparatively  small  cabinet.  A 
rectangular  box  5  feet  by  3  feet  by  1}  feet  is  wheeled  »a?iily 
into  position,  the  folding  lid  is  opened,  a  quadripod  arrange- 
ment is  raised  and  made  rigid,  a  steel  axis  with  aluminium 
wids  is  slipped  into  position,  eighteen  meridians  are  fitted 
into  the  ends  and  stay  in  place  by  their  own  elasticity, 
the  three  parts  which  go  to  form  the  equator  are  placed 
by  the  side  of  the  box,  and  this  gives  the  .nrrar.gement  of 
the  skeleton  globe  which  is  shown  in  Fig.  1 . 

The  slope  of  the  ax's  is  adjustable  to  any  .irifjle,  that 
of  iTii"  being  noted  I  v  a  bell  signal.  The  glob"  can  he 
m.ide  to  rotate  by  hand  or  by  electric  motor.  The  diameter 
of  the  globe  is  '4  feet  3{  inches,  which  gives  a  scale  of 
i/io*.  The  meridians  arc  made  of  twelve  thicknesses  of 
very  thin  wood  cemented  and  ri vetted  together. 

The  equator  is  then  fixed,  and  from  a  cupboard  thirty- 
six  sections  are  t.iken  and  fitted  into  place.  Fifl-  2  shows 
the  operation  of  inserting  the  last  section,  and  shows, 
approxim.'jtely.  the  height  of  the  erected  globe.  The 
sections  are  of  mild  steel  faced  with  fapUr-mAehi,  and  are- 
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suflicifntly  strong  lo  resist  fairly  rou^h  treatment.  The 
surface  shown  in  Fig.  3  is  that  of  the  earth  in  relief, 
where  th>>  scale  is  1/5-10*,  giving  an  exaggeration  of 
twenty  times.  'I"hi«  surface  shows  the  relief  of  the  land, 
the  depressions  of  lakes  and  rivers,  while  the  limits  of 
pack-  and  drift-ire  in  the  Polar  regions  .ire  ingeniously 
marked.  From  the  scientific  point  of  view  it  is  perhaps 
a  pity  that  the  relief  of  the  ocean  beds  has  not  been 
shown,  as  one  of  the  important  advantages  of  a  globe  on 
this  scale  appears  to  be  the  possibility  of  an  adequate 
realisation  of  the  gradients  of  the  land  surface,  and  such 
a  conception  loses  more  than  half  its  value  when  it  is 
limited  to  the  subaerial  parts ;  possibly  the  inventor,  Mr. 
G.  K.  Gill,  will  be  able  to  make  sections  to  show  the 
complete  relief  of  the  solid  crust. 

Other  surface  sections  are  available ;  first,  political 
sections  showing  by  divers  colours  the  great  world  empires, 
the  railway*,  the  rivers,  and  the  ocean  and  cable  routes ; 


Kic  I.  — MeridUiu  in  place. 


secondly,  plain  sections  on  which  the  demonstrator  may 
draw  his  own  sketches.  These  sections  are  intrrchangr- 
able,  so  that  pupils  may  be  tested  as  to  th^ir  power  to 
draw  coast  lines,  &c.  The  whole  globe  can  be  set  up  in 
a  few  minutes,  and  a  few  seconds  suffice  for  the  changing 
of  sections.  .Additional  attachments  are  provided  so  that 
the  large  globe  may  be  used  to  represent  the  sun,  and  a 
set  of  small  bulls,  mounted  at  varying  slopes,  the  planets ; 
the  Pole  Star  and  L'rsa  Major  arc  represented  by  a  S(!t 
of  small  balls  to  be  fixed  to  the  axis.  There  appears  to 
Ik?  no  difficulty  in  arranging  the  surface  sections  so  that 
the  upper  half  represents  the  southern  hemisphere. 

F'or  purposes  of  measurement,  and  for  the  elucidation 
of  "great  circle  sailing,"  schoolmasters  will  probably  ask 
Mr.  (iill  to  supply  a  thin  steel  band,  graduated  in  degrees, 
which  could  be  used  to  demonstrate  and  measure  the 
shortest  distance  between  two  places  upon  the  earth. 

The  model  is  sufficiently  large  and  rigid  that  a  youth 
may  climb  into  and  hide  within  the  interior,  and  it  is 
probable  that  for  teaching  purposes  the  possession  of  this 
globo  would  render  the  use  of  wall  maps  of  the  continents 
unnecessary  for  class  work  in  geography.  The  teacher 
of  geography  by  the  methods  of  modern  science  will  find 
this  globe  extremely  useful,  not  only  as  his  final  resort  in 
summarising  the  pupils'  studies  of  a  definite  region,  but 
in   putting   that   region   in   precise  relationship   with  the 
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neighbouring  regions  ;  in  our  opinion  there  seems  to  be  no 
end  to  the  many  practical  exercise;,  of  a  "  heuristic  "  nature 
which  pupils  could  be  set,  even  lo  the  extent  of  several 
at  a  time  working  on  the  one  glolxf. 

Many  little  devices  suggest  themsi-lves  at  once  whereby 
the  main  factors  of  the  earth's  climatic  conditions  might 
beconje  more  real ;  it  will  suffice  to  suggest  one  use  of 
a  slightly  different  natun- ;  the  room  is  darkened,  the  rays 
from  the  lantern  are  centred  accurately  on  the  n>odel, 
(|ur<stions  of  Un-al  time  and  sun  tin>e  are  discussed,  and 
with  a  needle  to  represent  a  stick  the  shadow  exercis»-v 
so  common  in  schot)!  work  in  the  playground  are  rep»"ated 
on  the  globe,  with  this  advantage,  that  the  graph  obtained 
to  show  the  sun's  altitude,  which  took  the  whole  of  one 
school  year  to  make,  may  now  t>e  made  in  a  shorter  period, 
when  the  work  may  be  carried  through  without  a  break. 
The  inventor  may  be  congratulated  on  the  way  in  which 
he  has  surmounted  many  mechanical  difficulties,   and  in 


Fic.  3.— Inserting  the  l&nt  mcuos. 


which  he  has  produced  an  important  addition  to  the 
apparatus  which  may  be  used  to  teach  geography 
scientifically.  B.  C.  \\. 


I'UE   C.\R'SV.C.\K   FOVSDATIOS   FOR  THE 

myAxcEMhsr  of  teiciiisg. 

'PIIE  fourth  annual  r>-port  of  the  pr>*ident  and  treasurer 
*  of  the  t'arnegie  Foundation  for  the  Advancement  of 
Teaching  is  now  available,  and  deals  with  the  work  of 
the  year  ending  September  30,  1000.  It  will  be  remem- 
biTvd  that,  in  dealing  with  the  third  report  in  our  issue 
of  June  3,  1909  (vol.  Ixxx.,  p.  390),  Prof.  J.  Edgar 
described  at  length  the  scojie  and  character  of  the  founda- 
tion, and  it  is  necessary  here  to  deal  only  with  points  of 
interest  in  the  Work  of  the  past  year. 

During  the  year  the  foundation  granted  115  pensions 
amounting  to  35,400?.  It  is  now  paying  318  pensions,  the 
»x)st  being  03.JO0/.  The  professors  receiving  these  pensions 
are  from  130  colleges,  distributed  over  forty-three  Stales 
of  the  Union  and  provinces  of  Canada.  To  the  accepted 
list  of  colleges,  that  is,  to  the  list  the  professors  of  which 
may  regularly  receive  pensions  under  fixed  rules  as  a  right 
and  not  as  a  favour,  seven  colleges  were  admitted  during 
the  year.    The  governors   and  legislatures  of  twenty-six 
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other  States  ask<ed  that  ilipir  universities  should  ako  bo 
admitted  to  the  foundation.  The  fact  that  onlv  !u>  s;.>t. 
inMinitiont,  one  of  the>><r  in  Canada,  havT-  bf  < 
to  the  Carnegie  Foundation,  after  a  year  of  adniiruslr.itupn 
of  the  rules  under  which  tax-support<-d  collogps  ami 
uni«erait}«9  became  cligibl(>,  testifi.s  :o  th<r  scrutim 
eiereiied  in  the  admis!>ion  of  instiiutions.  Tht^rc  are  now 
siMy-Miven  inftitutions  on  the  accepted  list. 

Tha  aecond  Mction  of  the  report  is  dfvot(»d  lo  an 
cuaminatlon  of  the  working  of  the  rules  for  ri?tiromcnt,  as 
shown  In  the  experience  of  the  past  four  years.  \%  a 
result  of  the  experience,  two  changes  were  made  in  the 
ruica  by  the  trustees ;  onp  extends  the  benefits  nf  the 
reiifk^  allowance  system  so  that  service  as  an  in-tmrsor 
•h^  count  toward  the  earning  of  a  retiring  ;iUu\v.iiir.-. 
Hefttofore  only  »er>'iee  in  the  rank  of  professor  was 
counted  toward  an  allowanrr.  The  other  change  makes 
nedrement  after  twenty-five  years  of  service  posvibli'  only 
In  the  case  of  disability  unfitting  the  teacher  f.  r  a.  tive 
Krv>ce«  Except  5n  the  case  of  such  disabiti:v  .  th-  t- ai  ti«>r 
can,  under  the  rutctt  OS  now  framed,  cUueu  ;i  r»  liiing 
attowance  only  upon  attaining  the  age  of  sixty-fivo. 
Fonaerfy  a  professor  might  rnire  after  twenty-fivf  vears 
of  service.  This  change  In  the  rules  docs  not,  howVvcr. 
deprive  tiie  widow  of  a  teacher  who  has  had  twentv-fivc 
years  of  servfee  of  her  pension. 

The  ditrd  section  of  the  reptirt  is  devoted  to  tax-sup- 
potted  institutions.  .Agricultural  education  and  the  agri- 
cultural collene  are  also  treated  at  length.  The  trustees 
make  dear  th«r  intention  to  ask  of  the  institui'ons  of 
ewty  State  whether  the  university  and  the  college  of  agri- 
cutture  are  competing  or  cooperating  parts  of  a  Statr 
fynem  of  education.  The  low  standards  and  general 
demaralsation  resulting  from  the  competition  of  thr^e  two 
types  of  lax-supported  institutions  in  the  various  Stales  are 
pointed  out.  In  the  fourth  section  of  the  report  it  is  said 
10  he  noteworthy  that  onlv  a  small  proportion  of  the 
colleges  and^  universities  calling  on  the  public  for  support 
print  a  straightforward  financial  statement  showing  what 
ihei,-  Ho  Tvith  the  money  collected  from  the  public.  Follow- 
ing the  report  of  the  president  is  the  report  of  the  treasurer. 
In  this  matter  the  foundation  has  followed 
which  It  gives  to  other  institutions,  and  prints  a  defailnd 
statement,  ahowinc?.  not  onlv  the  larger  items  of  expense, 
Initeven  the  individual  salaries  which  arc  paid. 


BOSTON  MEETING  OF  THE  AMERICAN 
ASSOCIATION, 
tvnmcn  tmott  tik  Adorissis  oy  SienoNAt  PassimiiTs. 

The  Teaching  of  Physics. 
TN  U,s  address  to  Section  B  (Physics).  Prof.  K.  E 
Guthi-  discussed  refornis  needed  in  the  teaching;  of 
physic*.  He  maintain'Kl  that  the  decision  as  to  how 
physics  should  be  taught  r-'^t-  tm-^lly  with  those  men  who 
know  the  subject,  und«»rti.i:ul  th-  spirit  of  the  science,  and 
lor  this  reason  are  tli-  anl\  judges  of  its  characteristic 
Htucatiunal  value,  f '.mi  ■■: nin^;  himself  partictihrlv  with 
the  teaching  of  pliN  sa  s  in  .\m'Tii  ;m  colleges  and  umvi  rsi- 
tifs,  he  proposed  two  questions.  "  .May  not  t!i^  [)r.  [),iration 
which  professors  give  future  teachers  be  f  ujli\  '■'  "  and 
"May  not  the  professors'  teaching  bf  capable  ot  improve- 
itient?"  He  said  he  ti.lii  vi.l  both  these  question^  ■-hnijld 
be  answered  in  the  aftirmative.  The  system  of  the  teach- 
ing of  physics  in  many  .American  colleges  and  universities 
U,  h"  maintained,  more  adapted  to  train  prolessionn! 
physicists  than  future  high-school  tea.  h-  rs.  'I  lu'  twn 
should  receive  a  different  training.  Th--  id'^al  hicSi -srlionl 
teacher  is  otv  uho  has  passed  tlimu^li  .i  i  (inipl-  to  and 
thormich  graduat"  ( anir^t-.  At  thr-  present  time  the  great 
iin-Mri-v  nf  Ann  rlran  Monl     achers  do  not  go  beyond 

^f.iiiu  it!i II- .  and  Prof,  Guthe  would  d<-n!r>r'<  nnv  ntt^mpt 
to  (r  md  much  ph>'sics  into  th'-  uiid'r^railiiat.-  fnur^'> 
that  ihr  pi^\^ul•vt  finallv  turned  nut  lail<s  the  general 
culture  which  n-.  und'  rt;r  idual"  rouf.'"  should  give. 
American  professors  of  physics  should,  he  insisted, 
"mphasise  more  problem  work  in  conncrtion  w  tli  ;hn 
•■lementnr>-  course.  .An  utter  helplpssnfss  <d  m am  li'L'hrr 
••Nssmen  in  .irt.i.  );■  ni<  elementarv  problems  i^  nut  ur.i:nu.i'. 
The  laborator>-  work  given  with  the  elementary  course  is 
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frequently  quHe  in^ulKcient,  and  ,i  somewhat  advanced 
I'Hirse,  not  in  special  lines,  but  covering  the  whole  field, 
v<il]  do  an  untold  amount  of  good.  Kln.illy,  there  should 
be  a  general  r'  \\--w  of  th.^  \vhiil<  ■iuhj-  i  t  from  a  higher 
|>oinC  of  view  tiian  is  possibi"  in  ilu-  t  lrnnTH.irv  course. 
Ihe  calculus  might  be  a  r-quir^-d  >tui\\  f.ir  this.  .At  tliis 
p.iinf  subjects  might  be  taken  up  which  have  been  omiiied 
.n  tl;.-  lirst  course;  the  treatment  could  be  more  thorough 
and  more  exact.  The  introduction  nf  such  an  advanced 
course  would  also  have  a  ^;l)l.d  influ'  nrr  upon  the  first 
course.  I'rof.  Guthe  advised  lutur.-  innihrrs  of  physics  to 
take  also  a  course  in  meteorol«i^;v.  a  short  course  in 
dynamo-electric  machinery,  and  an  tU'iinntarv  course  in 
instrument-making,  all  of  which  might  proprrly  bn  yivn 
in  the  physics  department.  Such  a  graded  course  will 
produce,  he  thinks,  teachers  to  whom  may  be  Irft  wiihou! 
hesitancy  the  question  as  to  how  physics  should  be  taught 
in  the  high  school.  The  second  proposition  considered 
was,  "  Professors  of  physics  are  far  from  being  unanimous 
in  the  use  of  certain  terms,  and  frequently  employ  the 
s;ime  term  to  designate  two  entirely  different  physical 
quantities."  This  nicins  that  enough  attention  is  not  paid 
to  the  very  things  which  make  physics  so  valuable  as  n 
training  of  th"  :r.inci.  namelv,  clearness  of  thinking  and 
accur.-icv  of  >  xpi^  s^inn.  Prof.  Guthe  cited  and  considered 
runi  lull-  I  i-.!^  -.n  (loint,  among  them  beint;  the  terms 
used  in  connection  with  pressure,  surface  tension,  measure- 
ment of  quantities  of  heat,  and  ffehts  of  magnetic  foree. 

The  Study  of  Solutions. 

Prof.  I^ouis  Kahlenberg.  of  the  University  of  Wisconsin, 
presid'-d  over  Section  C  (rhemistry),  and  in  !iis  address 
d'-ilf  wish  the  pa>-f  nnd  future  of  the  stt:  Iv  nf  >  iltitions. 

1  h'-  vtudv  of  -i>hil  !■  ins.  li'  '^aid,  wa-i  l>i-i;;ni  w'illi  the 
chetnii  .il  i  iiric  .  p;!!  in  n|  s.il-.it inii';,  and  upnn  this  conirplinn 
inpnv  ri  latii insli'p-.  v\"i'-  '.vurk' (1  out  during  the  tV-t 
eightv-scven  \e;trR  t>i  th>?  nin.  ir- nth  mitury.  The  older 
chemists  clearly  recognised  that  wh'  ih.  r  solution  will  take 
place  or  not  in  a  given  case  is  first  of  all  determined  by 
the  chemical  nature  of  the  substances  brought  into  contact 
with  each  otfipr.  They  saw  that  the  temperature  factor 
was  next  In  ini|>ortance,  and  that  pressure  was  of  vital 
consequenrr  when  a  g.i«  w.ns  under  consideration,  but  of 
sl-i^h;  irnpiir t.Tnce  in  th  i  a-'  nf  ■-nli.U  and  liquids.  .  A\'hen 
the  conception  that  soiusums  ar--  mere  phv^^ical  mixtures 
came  to  the  foreground,  through  the  introduction  of  gas 
analogies  and  the  intense  prupagandism  of  the  dilute 
school,  the  fact  that  the  act  of  solution  is  rt  rilly  i  hcmical 
in  chr>rrirter  was  lost  sight  of  bv  many  able,  enthusiastic 
youn^;  in\  ^ti>;atoi  v  In  the  ardour  of  their  qu-st  they 
were  mi-V  d,  and  unwittingly  they  naturally  misled  otln-rs. 
It  is  r.-allv  piriahl.'  tn  f  how  physiologists,  having  tlnis 
tnkeii  n-.i  th""i<-  nii'M  onceptions  of  the  nature  nf  solution^. 
,ir<-  still  w  a'itin^  pr.  oious  time  in  endeavoui  in;j  to  wnrk 
out  the  complirat' d  nnd  Very  important  pro<e«s<-s  th.it 
occur  in  livint;  nl.mts  and  animals.  In  these  probhins, 
which  .nre  in  t-  alltv  p.  rha[»s  the  Very  greatest  that  cnnfront 
us  at  tin  pr- s.  nt  d  iv,  ih'»ories  of  solutions  bris^d  on  cas 
analo^;ii  -  an-  of  no  avnil.  They  are  thoroughly  mislead- 
ini?   iind  uots.-  than  worthless  here. 

Thi-  I  Irar  r'-r,ri4nitinn  that  solutions  are  reallv  chemical 
ir)  1. 1  ir.u  t.  r.  and  til  it  th' re  is  no  wide  dulf  that  s'-par.ites 
•hp-  ai  t  of  ■i.dijtion  from  other  chemical  ohrnomen.-*.  will 
do  nun  h  tow  .rd  furth.  rin;'  tin-  future  study  of  the  subject. 
A'ears  of  '  vri'  rinn  ntai  study  of  the  chemical,  phvsical.  and 
phvsiotogt'  il  proiwrties  of  a  long  list  of  both  aqu'  tnis  and 
non-ric)iie. .Us  iolutions  have  led  to  the  conviction  that  the 
,K  t  of  Solution  is  chemical,  that  solutions  are  chemic.il 
combinations,  and  that  we  can  onlv  make  real  progress 
touiird  a  better  understanding  of  the  vari<ius  tolution-  by 
recognising  this  as  the  basis  nf  all  our  future  wurk. 
The  efforts  to  gain  a  Itetter  insit'lit  'tito  the  diff.  rent  solu- 
tiotrs  th.at  confront  us  must  b«-  rhii  flv  r  NjKrimental.  rather 
than  niatheinafiral  :  for  in  the  studv  of  solutions,  just  as 
in  the  studv  of  chrmi<al  rompf*unds  in  the  narrower  sense 
of  the  Wiirrl,  wi  .ir'^  ( (in t i n 'a . dlv  <  ri:ifront''d  with  discon- 
finui'ips.  Now  ilisionl ' I' uou'.  finirlion-  rannot  be  h.indled 
math"niafirallv  :it  pr'-scnt.  not  rwn  l.y  th"  rtreatest  of  our 
mat h-matirian',.  for  though  work  of  this  kind  has  been 
bf;:un,  it  is  '•till  in  a  verv  rudimentary  st.itre.  It  is 
highly  probable,  too.  that  the  renewed  study  of  solutions 
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from  the  cherii  ;  ;nt  of  view  will  greatly  aid  us  in 
getting  a  broader  ar.tl  snore  correct  conception  rf  xh'^  nature 
of  chemical  action  itself.  Certainly  in  livirif^  t..-:ni;s-  we 
have  numerous,  fundamental,  and  deep-s«ai' d  ch' rr.icsl 
changes  going  on  ron'inually  with  apparently  :h-  f;r'  aiv^'. 
wse  at  ord:r.ari-  !•  mperatures  and  pressures,  and  it  I'- 
fartnlisinc  that  we  nr-  unable  to  comprehend  hO"^'  tfiis  is 
all  broughT  abou'..  In  the  unrav-lling  of  the  questions  that 
here  confront  us  a  clear  rvcoRnlt  on  that  solutions  IK 
chemical  in  nature  will  be  of  (i<e  greatest  service. 

EnguuniHg  as  a  Pnfation. 
Pnt.  G.  P.  Sw^i  of  Hwvw4  UiUvertitr,  addiMMd 

«D^imting  aM  a  fnbiAm.  Durloig  tbt  coiim«  hit 
remarks  m  said: — 

Tba  fidd  of  tn^anKiiag  b  mora  eateasive  than  diat  of 
any  of  ihe  three  so<alled  leanwd  professloitt,  and 
die  differeot  braadies  of  the  |»ofessioii  differ  from  each 
other  to  such  an  ettent  as  in  some  esses  to  have  little 
in  coounon,  except  a  knowled^  of  the  general  principles 
of  physics,  cheoiistry,  mechanics,  and  other  scietices.  The 
profession  of  the  phv^elan,  it  It  tnic,  is  dhrided  into  nanv 
spedalities,  but  while  the  throat  specialist  deab  with  the 
throat,  and  the  stomach  nedatist  with  the  stooiach,  tlicy 
are  all  dealing  with  the  human  body,  in  which  all  the 
paru  and  functions  are  closely  interconnected;  but  even 
within  the  field  of  what  is  termed  civil  engineering,  the 
railroad  engineer  and  the  irrigaUoo  enj^necr.  Or  the  rail* 
rood  engineer  and  the  ardutectiiral  cni0neer,  have  fittle 
In  ccmmon. 

The  worit  of  tlie  en^neer  as  amtied  to  any  eontem- 
plated  project  consists  essentially  of  four  parts,  first,  to 
ascertain  whether  anything  should  be  done,  and,  if  SO, 
what  should  be  done ;  second,  to  design  and  fionnalate 
the  means  to  be  employed  in  doing  it ;  third,  tO  select  the 
proper  materials ;  and,  fourth,  to  carry  on  the  actual 
worlc  into  execution.  As  tlie  engineer's  problem  is  to 
ad^  the  material,  the  forces,  the  sources  of  power  in 
natura  to  the  use  and  convenience  of  man,  it  is  clear  that 
nt  Afdcr  to  fulfil  his  calling  to  the  highest  extent  the 
engineer  should  be  scientifically  trained— that  he  should  be 
familiar  with  the  fundamental  principles  which  govern 
natural  phencnaena.  Different  branches  of  sdenoe  are 
required  in  varying  degrees  in  the  digrreni  branches  of  the 
proDeseion,  but  every  engineer  should  know,  and  know 
tborotlgllly,  the  fundamental  principles  of  chemistry, 
^ysics,  mathematics,  and  mechanics.  Th(»  wgineer 
should  be  possessed  of  the  true  scientific  spirit,  loving  the 
study  of  science  for  its  own  sake  as  well  as  for  its  {plica- 
tions, and  trained  to  seek  alw.nvs  the  truth,  Che  whole 
truth,  and  nothing  but  the  truth ;  but  the  work  of  the 
engineer  deals,  not  with  science  for  its  own  sake,  but 
with  iu  applications  to  the  pr.ictical  affairs  of  men.  The 
engineer  must,  therefore,  be  above  all  a  praeiical  man. 
He  must  not  be  a  pure  theorist,  a  dream'^r,  a  visionary. 
He  mu't  see  in  his  mathematical  formul.x  a  meaning,  and 
not  a  simple  accumulation  of  letters.  The  engineer,  tfien. 
must  not  only  be  a  scicntifie  man,  but  he  must  be.  first 
and  foremost,  a  practice!  man :  .ind.  on  the  whole,  the 
latter  It  more  importan;  than  the  former,  although  it  is 
in  the  proper  combination  of  the  two  that  the  greatest 
caBolhnee  will  result. 

The  engineer,  unlike  the  true  man  of  science  or  msthe- 

matician,  does  not  work  in  his  laboratory  OT  Kit  Study  

his  work  is  with  the  affairs  of  men.  Engineering  is  more 
than  half  business,  and  the  soocessful  engineer,  flierefore. 
must  be  to  a  considerable  extent  a  hutbw$  man  and  a 
/fnmteatr. 

The  profession  of  th<»  engineer  Is  a  wide  ttid  Varied  one, 
but  it  re<)uires  varied  qusliiieattons,  and  demands  pre- 
eminently an  all-round  man.  It  must  not  be  forgotten, 
however,  that  without  the  tclentifk;  trainintf,  or  at  least 
the  scientific  spirit,  ttie  engineer  will  not  attain  the  highest 
success.  It  is  also  evident  that  die  thorough^  trained 
and  capable  enirinaer  will  6nd  manv  opportunities  to  main 
himself  useful  in  srientiik  as  well  as  In  administrative 
positions.  He  will  ahio  ind  many  opportunltlet  for  doing 
general  public  service  to  the  State  of  nation.  Diffenmt 
men  have  dllferent  ideals  of  sueeess.  but  the  highest  Meal 
Is  the  one  which  niMt  involves  the  Idea  of  fwblic  service. 
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The  PrincipUt  of  Palaecgeography. 

In  his  presidential  address  to  Section  E  (Geology  and 
GfOgraphyl,  Prof,  nailry  Willis,  of  the  C'ai%'ersity  of 
Chic.tgu,  discuss*-'!  the  principles  of  paLxogeograpliy.  Tc» 
summarise  K.s  r'jia.irks,  it  may  be  said  that  tttt  fi0llavrin{ 
were  given  as  tlie  iuodamentai  princiAlea  of  the  acienca 

Ocean  basins  art  permanent  hollows  of  the  earth** 
surface,  and  have  occupied  their  present  sites  ixntx  an 
early  dale  in  the  development  of  geographical  features. 
This  principle  does  not  exclude  notabk  cban^  in  the  {Mti- 
tions  of  their  margins,  whlch  have  cncnwclied  upon 
continental  areas. 

Superficial  oce£.nic  circulation  within  the  jpcmuuient 
oceans  has  persisted  since  an  early  stage  of  their  exist- 
ence, essentially  in  the  great  drifts  which  it  now  follows 
under  the  trade  winds.  It  is  probable  that  the  present 
deep  circubtion  of  oceanic  waters,  poleward  at  the  surface 
and  equatorward  below  the  surface,  is  due  to  exceptional 
refrigeration  at  the  pole. 

Diastrophism  has  been  periodic.  Viewed  according  to 
the  periodicity  of  diastropbism,  the  earth's  history  falls 
into  cycles,  and  f-.-^rh  rsc'.r-  into  two  periods,  one  of  in- 
activity and  anoih'.r  ..f  ULrMty.  The  periods  of  inactivity 
have  been  lorC,  .mc!  <lur;r.;;  a  major  part  of  the  duration 
of  any  such  p'  rl  i-l  iti''  rendition  of  inactivity  has  been 
common  to  the  entire  surface  of  the  globe.  The  periods 
of  diastrophic  activity  have  been  relatively  short,  .ind,  as 
reg.nrds  the  whole  surface  of  the  earth  in  general,  not 
ri-intemporaneous.  The  great  ocean  basins  are  distinct 
dynamic  provinres,  and  e.Tch  has  experienced  periods  of 
diastrophic  activity  peculiar  to  its  individual  history.  The 
rpochs  of  organic  deformation  ore  relatively  brief.  Fold- 
ing  and  unconformity  are  frequently  not  contempOtJUiaOttS 
pvn  in  one  and  the  s.imc  dynamic  province. 

The  processes  of  erosion,  se<limentation,  chemical 
activity,  and  orgnnir  evolution  have  been  periodicallv  con- 
ditioned according;  t  >  tli  -  periodicity  of  diastrophism.  The 
corresponding  ph?  sitai  phr>nom'«na  exhibit  rh\thmic  changes 
which  r<'peat  similar  conditions  in  like  associations. 

Krosion  has  been  constant  on  land  surfaces  through  the 
activ  i''.  if  some  of  the  subprocesses,  decay,  denudation.  OT 
aggr.Kljitiur!,  which  have  never  failed  to  make  a  record. 

M.irit  ■■  •  I  mentation  h.is  sometimes  been  inconstant. 
Durint:  p-i  'ii^  nf  diastrophic  activity,  when  land*  tiav* 
bo.  ri  hif^li.  'V  '  '''■■■i<""ta'  seas  small,  and  marine  run-  rits 
largely  conf'irTf!  uiihin  deep  rir»nn  b:i-i;'n«,  ef'fimfnt.-itiori; 
has  been  (iiKiiinant  :  but  dnrln^;  p.t-.im!-.  r,f  di.Tstroph'r 
!nar»ivifv,  when  lands  have  be».ii  low  ipii mt^nentai  seas 
exT'i-iiv,  and  marine  currents  acti\'-  on  shallows  and 
strait-,  s.  rlimentafion  has  failed  in  r<irT-'\ui'Tirr»  of  non- 
den- .^i'ir.n  or  marine  scoirr   in  appropriate  siiu.ntions. 

Th-  rrit.-ria  of  correlation  are  both  pit  .  sl.  il  aiic]  orc;.^ic. 
Til-  pl-v^ital  facts  are  basal.  The  ori.'-'tii'^  forms,  though 
endowed  with  evolutionnrv  en'rgy,  are  dependent  and 
sequential. 

Evolution  of  Intelligence, 

Prof.  C.  Judson  llerrick  in  his  presidential  address  to 
Section  F  (Zoology)  discussed  the  evolution  of  intelligence 
and  its  organs.    In  the  coarse  of  his  address  he  observed  : — 

Many  a  boy's  brains  are  curdled  and  squeezed  into  tradi- 
tional artificial  moulds  before  he  leaves  school.  His 
education  is  oomplete,  and  senile  sclerosis  of  the  mind 
has  b^un  by  the  time  he  has  learned  his  trade.  For  how 
m.iny  such  disasters  our  brick-yarJ  iiv  iltods  in  the  public 
schools  are  responsible  is  a  questiur.  of  lively  interest.  We 
who  seek  to  enter  into  the  kingdom  of  knowledge  and  to 
continue  to  advance  therein  must  not  only  become  as  little 
children,  but  we  must  learn  to  (-nftfinue  so.  The  problem 
of  scientific  pedagogy  is  csB(n!i,ilI,  this— to  prolong  the 
olastidty  of  chitdhood.  or  otherwise  taprcs'^d.  to  reduce 
the  interval  hetween  the  first  childhood  anA  the.  second 
childhood  to  as  small  dimensions  as  possible.  The  docile 
or  educational  period  of  a  mammal  is  largely  devoted  to 
the  orogressivt  mechanisation  of  the  in-born  pl.istic  tissue 
of  the  higher  correlation  centres,  i.e.  to  habit  formation, 
or  otherwise  eafwessed,  to  the  elaboration  of  acouired 
automatisms  and  reflexes  of  the  type  commonly  referred 
to  as  lapsed  intellicence.  Much  confusion  has  ariMn  from 
the  failure  to  distinguish  these  individually  acquired  autO- 
matlsma  finm  thoae  performed  in  the  hereditary  pattern^ 
f.e.  lapsed  intelligence  from  trtie  instinct. 
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Summari<ung  the  ■fj^ment  of  hit  addnH,  Frof.  Hcrridc 
said:~ln  our  aji«t)rm  of  the  behaviour  w  eaiimds  and 
iu  mechanisms  w«  stBit  wilh  the  traptam  and  the  reieit. 
Thia  type  of  response  Is  in  tome  of  it«  abnpler  phases  in* 
disaaguishable  from  the  reactiom  of  daad  mechinee  to  the 
farces  which  actuate  them ;  but  the  Oiore  eoanlex  reflexes, 
on  the  other  hand,  grade  over  into  Aoae  bcMlvfour  type.s 
which  we  cnll  inttlligeiit.  No  «ae  haa  jet  succeeded  in 
formulating  a  clear-cut  definition  of  the  limiu  of  the  feftes 
either  its  lower  or  its  higher  estrene,  and  ptarbaiis  no 
one  ever  wdl,  fer  (he  whole  list  of  behariour  types  from 
machines  (o  nfea  pMliebly  fomt  a  cloealy  graded  serlee. 

E»«o  the  eimpl^  rallem  exhibit  a  meaiurabls  refractory 
phase  or  pause  is  the  centre  where  the  afferent  Impulse  is 
made  over  into  the  efferent.  When  ralleies  are  com> 
pounded,  there  is  another  factor  which  nuqr  leni  to  modify 
or  deny  the  response.  This  is  the  dilemma  which  arises 
when  two  or  more  reilex  eenties  are  ao  rehited  tiiat  a 
given  afferent  impuke  coming  to  one  of  them  may  take 
any  oa«  of  several  final  common  paths-  to  ^  Organs  of 
reepooae.  The  roHox  response  wiudh  actually  emerges  in 
«ich  a  ease  will  generally  be  the  adntlve  one,  i.e.  the 
one  which  is  best  for  the  organism.  The  selection  of  the 
adaptive  response  in  such  a  case  any  he  termed  physio, 
logical  choice,  and  it  always  lADolfeB  a  lengthening  of  the 
refractonr  phase,  in  the  neural  tensiona  of  tlie  refractory 
phase  of  physiological  choice  we  find  die  germs  of  the 
romplAx  anticipatory  reactions  which  in  turn  have  nurtw'ed 
ih.^  nnakening  intelligence. 

Ihr  comparative  study  of  admal  Wiavlour  In  the 
h-^Mtiost  sense  of  the  term  is  as  essential  as  other  branches 
of  physiolo);^  to  the  conmrdieneion  of  animal  eiruclarei*. 
and  the  fnlarfjement  of  our  knowledge  of  scientific 
fact  in  this  fieki  will  contribute  greatly  to  the  more  perfect 
inlegmtion  of  the  three  ^at  brandes  of  biolo{«y— 
aaasamy.  physiology,  and  psychology  and  the  correlation 
of  the  whole  with  other  departmenta  of  hnowled^.  Our 
philosophy  of  nature  is  sound  Just  in  proportion  as  we 
weeeed  in  effecting  these  oorrelations  of  experience. 

Response  to  Chemical  Stimulation. 
In  S-^xtion  G  (Botany)  the  president.  Prof.  H.  M. 
Kitiiard-;,  of  Columbia  University,  New  York,  addressed 
ihe  membf-rs  on  the  nature  of  response  to  chemical  stimula- 
tion. Few,  if  any,  physiologists  would,  he  said,  to-day  be 
inclined  to  deny  the  ultimate  chemical  nature  of  the 
re^nse  of  protoplasm  to  any  form  of  stimulus.  It  is  the 
purpose  here  to  limit  the  examination  of  chemical  irrita- 
tioo  more  especially  to  actual  concrete  chemical  substances 
broutfh;  into  rf-t.ition  with  living  protoplasm,  and  to  inquire 
■  Mirwli.it  mnrp  pni ticularly  into  their  mode  of  action  and 
the  nature  of  the  changes  which  they  induce.  The  import- 
ance and  fundamental  nature  of  these  reactions  cannot  be 
(loubfpd.  For  this  purpose  we  may  include  in  the  list  all 
(ho*'!  suhst.-jnces  which  it  may  reasonably  be  believed 
inJuc".  bv  their  chemical  action,  constitutional  changes  in 
prot(:pla5.:n.  These  substances  may  be  mineral  salts, 
organic  compounds  of  great  diversity  of  structure,  including 
anicsthetirs.  which  have  been,  perhaps,  wrongly  placed 
in  a  special  class,  and  even  gases  of  a  lumple  constitutton. 
They  may  be  crysfalloidal,  electrelytes  or  noO'electrolytes. 
or  perhaps  even  colloidal. 

Th^e  are  some  points  in  regard  to  the  nmtnal  food 
fMOfU  which  have  a  dir<'ct  bearing  upon  the  question  of 
Iv  Ti:  al  stimulation,  as  defined  even  in  its  restricted  sens'".  I 
In  the  case  of  some  of  the  necessary  food  materials  the 
coQCpntration  may  vary  within  relatively  wide  limits  before 
the  effects  of  a  l.ick  or  excess  of  these  substances  are 
observable.  In  such  cases  the  increase  necessary  to  pro- 
duce a  reaction  mav  readily  be  so  great  as  to  involve  a 
material  increment  in  the  isotonic  coeflicient  of  the  solu- 
tion, and  thus  confuse  any  result  produced  by  any  direct 
cherair^l  stimulus  with  those  initiated  by  the  chance  in 
osmotic  pressure.  It  is  known,  however,  that  some  of  the 
neces.ory  salts  which  are  required  by  the  plant  in  r<"latively 
^Tt.iW  qunntities  may,  if  the  concentration  bo  rais<>d  above 
norrn.Tl  point,  cause  a  seconH.iry  stimul.ition  of  crowth. 
and  eventually,  if  the  increose  be  continued,  become 
inhibitory  after  the  nranner  of  poisons. 

If  its  restricted  sense,  chemical  stimulation  may  be  said 
"3  >UA  with  the  effects  of  chrmical  agents  which  are  not 
only  not  necessary,  but  which  may  be  positively  deleterious 
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to  the  organism — poisons,  in  short.  It  has  bean  eat^ 
llshed  fliat  many,  if  not  all,  clasees  of  substances  wUch 
exert  a  toxic  actum  on  protoplasm  will  beoome  etimwlntnry 
if  preeoMsd  to  the  eeUs  in  sufidentfy  anaall  doses.  Somo* 
WMM  between  an  infinltedmally  mSk  sohition  iMA  pich 
duces  no  reaction  to  the  n«ic  dose  which  kiUs  there  is 
a  stimulative  optimum  whidi  gives  the  maximum  ei  r^ 
ttOSan,  Tha  question  is  not  the  ponible  ultimate  teflml 
dbct  of  flisae  poisDns,  but  how  w  they  may  serve  to 
eseite  tiw  protoptaam  to  extraordinary  activity.  The 
amount  required  to  effect  tfie  latter  result  will  naturally 
vary  with  the  substance,  certain  mild  nelaana  aossibly  never 
affecting  the  plant  beyond  the  stage  «  attarantiag  growth, 
no  matter  how  high  a  conoentratwn  waa  empbyad. 

Prof.  Richards  conchided  by  dealing  in  some  dstd  wlA 
the  btluenco  of  chemical  stimulus  on  the  piqfSMoglcd 
activities  of  the  plant,  and  whv  and  In  what  manner  tilO 
specific  irritants  used  affect  tin  OtHUrtitatiVO,  tad  WtB 
perhaps  the  qualitative,  formation  of  ensymes. 

Racial  Differences  in  Menial  Traits. 

In  Section  H  (Anthropology  and  Psychology)  Prof.  R.  S. 
Woodworth,  of  Cofumbia  University  the  president  of  the 
section,  in  his  address  took  up  the  question  of  r.icial 
diffi  rf  nri  s  in  mental  traits. 

Our  inveterate  love  for  types  and  sharp  distinctions,  lie 
said,  is  apt  to  stay  with  us  even  after  we  have  become 
•irifntifir,  and  vitinff  our  use  of  statistics  to  such  an  extent 
tiuit  til'-  avrrM^jo  Incomes  a  stumbling-block  rather  th.in 
an  aid  ;o  knowledge.  We  desire,  for  example,  tn  rompare 
•lie  br.iin  weights  of  whites  and  of  negroes.  We  weigh 
the  brains  of  a  sufficient  number  of  each  race — or  Ift  us,  at 
Itast,  as'-umn  the  number  to  be  sufficient.  When  oxir 
measurements  arc  all  obtained  and  spread  before  w^,  th«y 
convey  to  the  unaided  eye  no  clear  idea  of  a  rarial  differ- 
ence, so  nmrh  do  they  overLip.  If  th«v  should  bccnme 
jumbled  ti>(;''t!i'r,  w  should  never  be  abb'  :u  separate  tlif 
negrof<?  from  the  vvliites  by  aid  of  brain  weight ;  but  now 
we  <  a>t  np  th.-  .'in.  rage  of  each  group  and  find  them  to 
diffi  r,  and  tliough  the  diff«  renrf  i$  small,  we  straightway 
sci/''  on  it  as  the  important  rf-sult,  and  announce  that  the 
nr'^ro  lias  a  smaller  brain  than  the  white.  We  go  a  step 
furih<T,  and  class  the  white  as  a  large-brained  race,  the 
negro  as  a  small-br.iin'-d.  Such  transforming  of  differences 
of  degree  into  ditL  rrnr*  of  kind,  and  making  antithesses 
between  overl.ippinj;  groupK,  p.-trtakes  not  a  little  of  the 
ludicrous. 

We  ■>'*rin  tn  hp  confronted  by  a  dilemma;  for  the  group, 
as  a  wliolr.  i'i  too  unwieldy  to  grasp,  while  thp  average, 
though  convenient,  is  treacherous.  What  wo  shoiitd  like 
is  some  picture  or  measure  of  the  dislri)iution  of  a  given 
trait  throughout  the  members  of  a  group;  and,  fortunately, 
suih  m^amires  and  pictures  can  be  had.  Convrnieat  and 
compact  mea.sures  of  v.viability  are  afforded  by  the  science 
of  statistics,  and  are  of  no  less  importance  than  the 
average ;  but  still  better,  because  r!o«<»r  to  the  actual 
facts,  are  gr.iphic  or  tabular  pictur-''^  of  the  distribution 
of  the  trait,  showing  the  frequency  with  which  it  OCCtirs 
in  each  degree.  The  distribution  of  a  trait  ts  fOT  SOmO 
purposes  mof  important  than  the  average. 

AftPr  considering  cprt.iin  precautions  and  criticisnis,  Prof. 
Woodworth  dealt  in  order  with  the  various  sen-^rs.  The 
point  of  special  interest  is.  he  pointed  out,  as  to  wlirtbrr 
the  statements  of  many  travellers,  ascribing  to  tb.e 
"  ravage  "  extraordinary  powers  of  vision,  hearing,  and 
smell,  can  be  substantiated  by  exact  tests.  The  common 
opinion,  based  on  such  reports,  is,  or  has  been,  tliat 
s.ivages  are  gifted  with  sensory  powers  quite  beyond  any- 
thing of  which  the  European  is  capable,  though  Spencer 
explains  that  this  is  a  cause  of  inferiority  rather  than  the 
reverse,  because  the  savage  is  thus  led  to  rely  wholly  on 
his  keen  senses,  and  to  devote  his  whole  attention  to  sense 
impressions,  to  the  neglect  and  atrophy  of  his  intdleelual 
powers. 

Sicht,  hearing,  smLl!.  touch,  the  pain  sense  were  each 
considered  in  detail,  and  Prof.  Woodworth  came  to  the 
eonclurion  that,  on  the  whole,  the  iteenness  of  the  senses 
seems  to  be  about  on  n  par  in  the  various  races  of  man- 
kind. Differences  exist  among  th<»  members  of  any  race, 
and  it  is  not  improbable  that  differences  exist  between 
the  .iverages  of  certain  grouns.  especially  when  these  are 
sowli.  isolated,  and  much  inbred.    Some  interest,  said 
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Prof.  Wocidworth  later,  attaches  to  t«$ts  of  thr  sprr-d  of 
sir:p''-  mental  and  moior  jjerforiniincrs,  since,  though  the 
inini.il  [jrixess  is  vi.-ry .  yiniplc,  >omc  indication  may  be 
-alfordfd  of  the  spwd  of  brain  action.  The  rraclion  time 
4c*t  has  bfen  mea»ur<-d  on  rt'prcMMitative*  of  a  few  races, 
with  the  general  result  that  the  time  consumed  is  about 
-the  tame  in  widely  different  groups. 

ChemicaX  Rrgulalion  of  the  Pro(fs%fi  of  the  Body. 

Prof.  W.  H.  Howell,  of  the  Johns  Hopkins  Univertitjr, 
delivered  the  presidential  address  in  Section  K  (Phytiolojjy 
and  Kxpcrimental  Medicine).  He  summansed  the  present 
state  of  knowledge  of  the  chemical  regulatlpn  of  the  pro- 
cesses of  the  body  by  means  of  aetivatorii  klnaaes,  and 
hormones.  The  chief  points  touched  upon  are  as  giveik  in 
the  following  brief  ab&tract. 

In  recent  years  we  have  come  to  understand  that  the 
complex  of  activities  in  the  anhnal  body  is  united  into  a 
functional  harmony,  not  only  through  a  refleii  oofltrol 
exerted  by  the  ner\'ous  system,  but  also  by  means  of  a 
chemical  regulation  effected  through  the  blood  or  other 
liquids  of  the  organism.  Having  referred  to  Drown- 
S^quard's  generalisation,  according  10  which  every 
tis>uv  of  the  body  in  the"  course  of  its  normal  meta- 
bolism furnishes  material  to  the  blood  that  is  of  imporl- 
.'ince  in  regulating  the  activities  of  other  tissues.  Prof. 
Howell  said  in  recent  years  it  has  been  re-slated  in 
attractive  form  by  .Schiefferdecker  in  his  theor>-  of  the 
symbiotic  relationship  of  the  tissues  of  the  body.  Accord- 
ing to  this  author,  Wf»  may  ronreive  th.it  .imong  the 
tissues  of  a  single  organism  the  principle  <  i  ,.  irugglc  for 
existence,  n  hi.  h  is  so  important  as  regards  ilie  relations 
of  one  orgniiivm  ti»  another,  is  repl.iced  (or  the  most  part 
by  a  kind  of  symbiosis,  such  that  the  products  of  meta- 
bolism in  one  tissue  serve  as  a  stimulus  to  the  activities 
of  other  tissues.  From  many  sides  and  in  many  ways 
facts  have  be«-n  accumulating  which  tend  to  impress  the 
general  truth  that  the  co-activity  of  tiie  organs  and  tissues 
may  be  controlled  through  chemical  changes  in  the  liquid 
media  of  the  body  as  well  as  through  nerve  impulses,  but 
in  physiology,  at  least,  we  owe  the  definite  formulation 
of  this  point  of  view  to  R.iyliss  and  Starling.  Starling's 
convenient  term  of  *'  hormone  "  as  a  general  designation 
for  such  substances  has  served  to  give  a  wide  l  uui  n<  \  'o 
the  conception. 

In  treating  this  subject  one  must  consider  als.<  the  more 
nr  less  nearly  related  instances  of  combined  activity  of  a 
chemical  sort  which  are  expressed  by  such  terms  as 
chemical  activators,  kin.ises,  and  co-ferments.  These 
terms,  like  that  of  hormone,  are  relatively  new  ;  they  have 
li'^n  brought  into  existence  by  investigators  to  explain  or 
to  express  special  reactions  connected  with  metabolism,  and 
pnrticularlv  with  the  action  of  ferments.  The  word 
activator  has  reference  to  the  fart,  long  known,  that  the 
ferments,  or  some  of  them  at  least,  are  secreted  in  an 
inactive  form,  n  proferment,  which  is  activated  OT  con- 
verted to  an  active  form  by  a  reaction  with  SOme  defivdte 
substance  produce<l  elsewhere  in  the  body. 

The  term  kinase  is  used  at  present  in  animal  physiology 
in  connection  with  two  reactions  only.  In  both  cases  it 
refers  to  an  activating  process  where  the  activator  U  a 
colloidal  substance  of  unknown  composition. 

In  addition  to  the  activators  of  the  inorganic  and  the 
colloidal  type,  there  is  perhaps  a  third  kind  of  activation 
exemplified  in  the  substances  known  as  co-enzymes  or  cch 
forments.  This  term  m.iv  be  used  to  define  that  kind  of 
l  ooperative  activity  betW  '  •  n  .'in  enrvme  and  some  other 
non-colloidal  subst.nnre  which  we  see  illustrated  in  the  in- 
fluence of  the  bile  s.'ilts  upon  pancreatic  lipase.  The 
process  differs  from  activation  of  a  proferment  to  a  ferment 
only  in  that  the  combination  of  the  enzvme  with  its 
activator  is  dissociable  instead  of  being  permanent.  By 
dialysis  or  otherwise  the  co-enz\me  can  he  separated  from 
the  cnzvme,  and  the  action  of  the  two  may  be  tested 
separately  or  in  combination.  Starling  defines  hormonrs 
as  chemical  messengers  which,  formed  in  one  organ,  tr.ivel 
in  the  blood  stream  to  other  organs  of  the  body  and  effect 
correlation  between  the  activities  t)f  the  organ  of  tirigin 
•ifid  the  organs  on  which  they  exert  their  sij»-cific  effect. 
Such  substances  belong  to  the  rrvstalloid  rather  than  the 
colhrfd  class  ;  thev  therefore  are  thermostable,  and  do  not 

act  as  antigens  when  injected  into  the  living  animal. 
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The  substances  of  known  compoiiition  which  may  be  re» 
gMrd<.-d  as  pln>ing  the  file  of  hormones  are  few  in  number, 
three  or  four  at  most,  as  follows  : — first,  the  carbon  dioxide 
formed  in  the  tissues,  particularly  in  muscle  during  con- 
traction; seeondly,  the  adrenalin  of  the  adrenal  glands, 
which  in  some  way,  directly  or  indirectly,  makes  possibl<f 
the  full  functional  activity  of  the  involuntary  muscubture 
of  the  body  ;  thirdly,  the  hydrochloric  acid  produced  in  the 
stomach,  which  stimulates  the  formation  of  secretin  in  the 
duodenal  epithelium:  and,  fourthlv.  possibly  the  i<xlo- 
thyrin  of  the  thyroid  gland,  wiih  its  dynamoj;.  nu  .  (Tect 
upon  the  neuro-musrulnr  apparatus  of  the  body.  In  addi- 
tion, th'  ie  ;ire  .1  nunilic-r  of  hormones  of  unknown  com- 
position which  have  been  either  proved  or  atsuoicd  to 
exist,  and  are  held  responsible  for  certain  wett-lcoown 
correlations  of  function. 

Method  and  Matter  of  Science. 

Under  the  title  "  Science  as  -Subject-matter  and  as 
Method,"  I'ruf.  John  Dewey,  of  Columbia  University,  in 
his  presiii'  :iri.il  nJdress  to  St?ction  L  (Education),  intrcMluced 
the  question  of  how  far  the  science  teaching  in  schools 
has  up  to  the  present  'beeci  educational  in  the  true  sense. 

.Ml,  he  said,  who  are  mueh  interested  in  securing  for 
the  sciences  the  place  that  belongs  to  them  in  education 
feel  .-1  I  '-rtain  amount  of  disappointment  at  the  results 
hitlp  ito  .mained.  The  glowing  predictions  made  respect- 
ing them  have  been  somewhat  chilled  by  the  event.  Of 
course,  this  relative  shortcoming  is  due  in  part  to  tlie 
unwilliogr>'-<«  of  the  custodians  of  educational  traditions 
and  idi.ils  to  give  scientific  studies  a  fair  show.  Yet  in 
view  of  the  relatively  equal  Ofq)ortunity  accorded  to  science 
to-day  compaied  with  its  Status  two  generations  ago,  this 
cause  alone  does  not  explain  the  unsatisfactory  outcome, 
t'onsidering  the  ojiportunities,  .students  have  not  flocked 
to  the  study  of  science  in  the  numbers  predicted,  nor  has 
science  modified  tite  spirit  and  purport  of  all  education  in 
a  degree  commensurate  with  the  claims  made  for  it.  The 
causes  for  this  result  are  mar^y  and  comple.x.  One' in- 
fluential cause,  the  remedy  for  which  most  lies  with  scien- 
tific men.  theinselves.  Is  Uiat  science  has  been  taught  -too 
much  as  .nn  accumulation  of  readv-mnde  material  with 
which  students  are  to  lie  mad-  I.i  uili.it,  not  enough  as  a 
method  of  thinking,  an  attitude  of  mind,  after  the  pattern 
(it  which  mental  habits  are  to  be  transformed. 

The  infinitely  extensive  character  of  n.ntural  facts  and 
the  universal  character  of  the  laws  formulated  about  them 
is  sometimes  claimed  to  give  science  an  advantage  over 
literature ;  but  viewed  from  the  standpoint  of  education, 
this  presumed  superiority  turns  out  a  defect ;  that  is  to 
s-«y,  so  long  as  we  confine  ourselves  lo  the  point  of  view 
of  subject-matter.  Just  because  the  facts  of  nature  are 
multitudinous,  inexhaustible,  they  l>egin  nowhere  and  end 
nowhere  in  particular,  and  hence  are  not,  just  as  ^facts, 
the  best  material  for  the  education  of  those  whose*  lives 
arc  centred  in  quite  local  situ.itions  and  \vho<-e  careers  are 
irretrievably  partial  .md  specific.  If  we  turn  from  multi- 
plicity of  detail  to  general  laws,  we  find,  indeed,  that  the 
laws  of  science  are  univer.sal,  hut  we  also  find  that  for 
eitucational  purposes  their  universality  means  abstr.ictness 
and  remoteness. 

One  of  the  most  serious  difTirulties  that  confronts  the 
educator  who  wants  in  good  f.iith  to  do  something  worth 
while  with  the  sciences  is  their  number  and  the  indefinite 
bulk  of  the  material  in  each.  At  times  it  seems  as  if  th-^ 
educational  availability  of  science  were  bre.iking  down 
because  of  its  own  sheer  mass.  There  is  at  once  so  much 
of  science  and  so  many  sciences  that  educators  oscillate, 
helpless,  between  arbitrary  Selection  and  teaching  a  little 
of  everything.  Science  teaching  has  suffered  because 
science  has  been  so  frequently  presented  just  as  so  much 
rea<l\  -made  knowledge,  SO  much  subject-matter  of  fact  and 
law.  rather  titan  as  th«  effective  method  of  In(|uiry  into  nay 

subject-matter. 

We  define  science  as  systenialised  knowledge,  but  the 
definition  is  whollv  ambiguous.  Does  it  mean  the  body  of 
facts,  tlie  siibieit-matter?  Or  does  it  mean  the  processes 
bv  whii  h  sn-ir  •thing  fit  to  be  called  knowledge  is  brought 
into  exi^ii  :u  ■  .  and  order  introduced  into  the  flux  of  experi- 
ence? 'I  liat  science  means  both  of  these  things  will 
doubtless  be  the  reply,  and  rightly  ;  but  in  the  order  both 
of  time  and  of  importance,,  science  as  method  precedes 
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faience  as  subject-matter.  Systematiscd  knowledge  U 
i:i?nce  only  because  of  the  care  and  thoroughneii  with 
which  it  has^  been  sought  for.  selected,  and  arranged. 
Onlr  by  pressing  the  courtesy  of  language  beyond  what  is 
decent  can  we  term  such  information  as  is  acauired  rcady- 
iRade,  without  active  experimenting  and  testing,  science. 
The  force  of  this  assertion  is  not  quite  tdenticaJ  with  th» 
commonplace  of  scientific  instruction  that  text-boolc  and 
lecture  are  not  enough— that  the  student  must  have  labora- 
tory exercises.  .V  student  may  acquire  laboratory  methods 
as  so  much  i solaced  and  final  atuS,  jutt  aa  lie  ma  to 
acquire  material  from  a  text-book^  Oiw'a  nieolal  attftude 
!•  not  neceMarily  changed  just  beeame  ha  engage*  in 
certain  phyiacil  manlpuTatlont  and  handles  certain  took 
a.nd  materials.  This  problem  of  tunilng  laboratory 
^hmque  to  intellectual  account  b  eren  more  prosing 
^  that  of  utilisatian  of  Information  derived  from  books. 
Abnoot  ovary  teacher  has  had  drumoMd  into  hbn  the  In- 
adequaey  oT  nera  book  instruction,  but  the  conaeience  of 
most  1*  quite  at  peace  If  only  pupils  are  put  flinNigh  some 
laboratoty  eaardaes.  Is  not  this  the  of  SBoeriment 
and  faido^on  by  which  icienorM^^  Mpenment 
ft  must  not  be  aufnoaed  that,  in  dwdSng  upon  the 
relative  defect  and  backwardiMOi  of  adenoe  teaching,  the 
iatention  is  to  deny  Its  abaotata  athlevemenu  and  improve- 
nents.  but  it  must  be  pointed  out  that  only  to  a  com- 
pacadvety  slight  extent  has  fho  teaching  of  science 
Moeeadad  in  Bfoleeting  die  ao<«alied  educated  pubUc 
agauut  reeradeaeenoes  of  all  sorts  of  cotporBte  sopenti- 
tiooa  and  sHBaess. 

ft  i»  not  to  be  expected  that  our  schools  should  send 
forth  iheir  students  equipped  as  judges  of  truth  and  faUitv 
in  ipedalised  sefentifie  matters ;  but  that  the  great  m.Tjoritv 
of  mane  who  leave  sdiooi  should  have  some  idea  of  i)v> 
kind  of  evidence  required  to  substantiate  given  tvp.s  <>r 
beBef  does  not  aeem  unreasonable.  Nor  is  it  absurd  to 
expect  that  tfmr  should  go  forth  with  a  lively  Inttr-^i  in 
*•  w»yt  in  which  knowledge  is  improved  and  a  marltetl 
fistaete  for  all  conclusions  reached  in  diaharmooy  with 
Hie  ineihoda  of  scientific  inquiry. 

The  future  of  our  rtvilisation  depends  upon  the  widening 
^read  and  deepening  hold  of  the  scientific  habit  of  mind, 
sad  die  problem  of  problems  in  our  education  is  th'-iefuru 
to  discover  how  to  mature  and  make  effect  ive  this  scier. tit';c 
habit.  Mankind,  so  far,  has  been  ruled  bv  thinf^s  and  bv 
not  by  thought,  for  until  the  last  fe  \v  moments  of 
^  humanity  has  not  been  in  p  v  i  ,n  of  the  con- 
ditiom  of  secure  and  effective  thinkirii^.  W  ithout  ignoring 
la  the  least  the  consolation  that  tias  come  to  men  from 
th^  literary  education,  it  is  not  too  much  to  sav  that 
*™y  the  gradual  replacing  of  a  literary  by  a  scientific 
education  can^  assure  to  man  the  progressive  amelioration 
of  bis  lot.  Unless  we  jiiaster  thinj^s  we  shall  continue  to 
be  mastered  by  them;  tlie  maj^ic  that  words  cast  upon 
th-.ngs  may  indeed  d-sf^uise  our  subjection  or  render  us  less 
dissatisfied  with  it,  but,  after  all,  science,  not  words,  casts 
the  only  compelling  spell  upon  things. 
_  The  modern  warship  seems  symbolic  of  the  present  posi- 
tion of  science  in  life  and  education.  The  warship  could 
not  exist  were  it  jiot  for  ^  i. -nee— mathematics,  mechanics, 
chemistr-,,  .^ectricity  suppi\  the  technique  of  its  ciinstruc- 
lion_  and  management  ;  but  the  aims,  the  ideals  in  the 
service  of  which  this  marvellous  technique  is  displayed,  are 
wrvivais  of  a  pre-^cientific  ag«>,  that  is,  of  barbarism. 
Scienc-  li.is  as  yet  had  next  to  notJiiiig  to  do  with  form- 
ing the  social  and  moral  ideals  for  the  sake  of  which  slie 
is  used.  Even  where  science  has  received  its  most  attentive 
■■ecogmtion.  It  has  remained  a  servant  of  ends  imposed 
from  alien  traditions.  If  ever  we  are  to  be  governed  bv 
intelligence,  not  by  things  and  by  words,  science  must 
hive  s^<metliing  to  say  about  U'/iaJ  we  do,  and  not  nirr<l\ 
about  Jio-.o  we  may  do  it  most  easily  and  economicallv  ; 
and  if  this  consummation  is  achieved,  the  transformation 
muit  occur  through  education,  by  bringing  liome  to  men's 
habitual  inclination  and  attitude  the  significance  of  genuine 
knowledge  and  the  foil  import  of  the  conditions  requl^-r- 
f?r  its  altainmtnt.  .Actively  to  participate  in  the  making 
o{  knowledge  is  the  highest  prerogative  of  man  and  tlic 
«»ly  warrant  of  his  freedom.  When  our  schools  trulv 
become  laboratories  of  knowledge-making,  not  mills  fitted 
out  with  information-hoppers,  there  will  no  longar  be  need 
to  dtKuss  the  place  of  science  in  education. 
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VNIVBRSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

Glasgow. — Committees  of  members  and  friends  of  the 
I  niversity  h.ave  procured  contributions  amounting  to  some 
i.^oof.  for  the  purpose  of  commemorating  the  services  of 
Dr.  John  triel.ind,  regius  piolessor  of  anatomy  from  1877 
:o  J909,  and  Dr.  VViUiam  Jack,  professor  of  mathematics 
from  1S79  to  1909,  who  retired  last  year.  It  has  been 
decided  to  present  to  thf.  University  a  portrait  of  Dr. 
Cleland,  painted  by  Sir  George  Reid,  with  a  repUca  for 
Mrs.  Cleland;  and  a  portrait  of  Dr.  Jack,  painted  by  Sir 
James  Guthrie,  and  also  a  prize,  to  be  awarded  at  intervals, 
for  the  best  thesis  on  a  matltematical  subject  approved  for 
the  degree  of  Doctor  trf  Scicbos  during  the  precedidig 

period. 

The  IJniversity  Court  and  Senate  have  had  under  con- 
sideration a  proposal,  emanating  from  the  general  council 
of  graduates,  for  the  establishment  within  the  University 
of  an  order  of  independent  lecturers,  analogous  to  privat- 
docfiiloi,  who  shoulil  give  courses  of  lectures  qualifying 
for  graduation,  and  duplicating  those  already  given  by  the 
regular  professors  and  lecturers.  The  new  lecturers  were 
to  be  provided  with  class-room  accommodation,  and  were 
to  depend  for  their  remuneration  on  the  amount  of  fees 
received  from  students  attending  their  classes.  After  a 
prolonged  discussion,  in  which  the  Senate  expressed  the 
opinion  that  the  proposal  was  not  likely  to  contribute  to 
educational  efficiency,  and  the  finance  committee  that  it 
would  ^primislv  disarrange  the  University  funds,  the  Court 
decided  that  effect  could  not  be  given  to  the  sdione  ttudar 
the  existing  constitution  of  the  University. 

The  I  niversity  Court  has  sanctioned  the  establishment 
of  a  new  course  of  instruction  in  chemistry,  including 
metallurgical  chemistry,  for  students  of  engineering.  The 
course  will  be  given  by  Dr.  Cecil  H.  Desch,  and  will 
e.xtend  over  the  first  two  terms  of  the  session.  The 
ordinary  course  by  Prof.  Ferguson  will  be  attended  by 
students  of  arts,  medicine,  and  pure  science.  Dr.  Desch 
announces  a  couiae  in  metallography  during  the  summer 
session. 


1  111;  Civil  S-rvire  listim.ites  in  class  iv.  (education, 
siience.  and  art  I,  just  issued  as  a  White  Paper,  show  a 
net  increase  for  1910-11  of  697,718/.  over  the  figures  for 
1909-10.  The  total  estimates  of  11^,651,483;.  for  the 
ensuing  year  include  the  following  : — Board  of  Education, 
14,064,677/.,  increase  4i-,t*s'-  ;  British  Museum,  175.895/., 
decrease  :i,5:')3'-  ;  scientific  investigation,  &c.,  74,228!.,  in- 
crease 0704/.  ;  universities  and  colleges,  Great  Britain,  and 
intermediate  education,  Wales,  aiS.ioo/.,  increase  700/. 
Scotland  :  jiublic  education,  3,253,785'-,  increase  106,434/.  I 
Ireland :  public  education,  1,656,901/.,  increase  34,980/. ; 
endowed  school  commissioners,  935'.,  increase  5/.;  uni- 
versities and  colleges,  168,080/.,  increase  1^,930!. ;  Queen's 
Colleges,  nit  Oast  year  4700!.). 

A  DEPUTATION  from  the  Trade  Union  Congress  waited 
upon  .Mr.  Runciman,  President  of  the  Board  of  Education, 
on  March  17  to  urge,  among  other  matters,  technical 
training  in  day-time  classes,  the  raising  of  the  school  age, 
entirely  free  secondary  education,  and  tlie  appointment  of 
a  Royal  Commission  to  inquire  into  the  misappropriation 
of  educational  endowments.  In  replying,  Mr.  Runciman 
said  he  hopes  that  by  next  Session  a  Bill  will  be  introduced 
which  will  deal  partly  with  the  raising  of  school  age  and 
partly  uitl^  the  question  of  day  technical  classes.  If  day 
technical  classes  arc  to  be  of  much  UK,  there  must  be 
pressure  brought  tO  beAT  Oft  CiOplOyers-  All  educationists 
di  sire  to  see  tho  scbool  Oge  ralssd.  Children  who  leave 
school  at  thirteen  or  fourteen  know  practically  nothing 
about  ari^metie  or  writing  nith  ease.  This  deplorable 
state  of  things  can  He  refncdied  in  two  ways,  by  raising 
the  school  age  and  by  bringing  the  technical  classes  nearer 
to  them.  Trade  unionists,  he  said,  can  do  as  much  towards 
the  advancement  of  education  as  i'arliuaicut  can.  Dealing 
with  free  places  in  secondary  schools,  Mr.  Runciman  said 
that,  taking  the  whole  of  the  iecondtury  schools  of  this 
couotiy  in  1907-8,  there  were  2  per  Cent,  more  than  the 
S5  per  cent,  standard,  while  in  1909-10  31  per  cent,  of 
the  total  places  in  the  secondary  schools  were  free  places. 
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1  ho  >T.~.te  Is  iiinkiM^;  a  change  in  nian>  of  th'.'  rndi.W'd 
charities  which  arc  >-u,-!t*»?rrd  all  o\.  r  tti-  countr>.  In  the 
course  of  tiriv-  it  will  b.-  pi.'ssiijlrj,  not  onh  to  apply  the 
wholf  of  the  educatiii:nl  ■  i  drnvments  to  the  original  pur- 
^Q^r.^  of  their  fourid>  r'^.  but  to  comhim  the  mmII  endow- 
ments so  as  to  make  them  ctScctive. 

Thk  issue  of  the  Journal  of  the  Association  of  Teachers 
in  Technical  Institutions  for  Januar>-  contains  a  paper  by 
Mr.  John  Wilson,  the  president  of  the  association,  on  the 
relation  of  the  technical  institution  to  the  modern  university. 
After  commenting  upon  the  .idvanced  character  of  much  of 
the  teaching  carried  on  in  technical  institutions,  and  men- 
tioning the  creditable  amount  of  research  work  published 
yearly  by  the  staffs  and  senior  students  of  these  schools 
and  colleges,  Mr.  Wilson  gave  some  interesting  statistics 
at  to  the  students  who  graduated  in  science  at  the  Uni- 
versity of  London  during  1909.  It  appears  that  altogether 
393  candidates  were  awarded  the  degree  of  B.Sc.,  and  that 
57  ol  these  studied  entirely  at  technical  institutions,  while 
if  the  students  who  did  part  of  their  work  at  a  technical 
ioBdtutifiin  are  included,  the  number  reaches  80.  Mr. 
VlliaOn  also  gives  tlie  numbers  of  registered  "  internal  " 
students  and  "  recognised "  teachers  In  London  poly- 
technics, and  compares  the  total  with  those  in  the  case 
of  certain  other  London  colleges.  During  the  session 
1908-9.  the  number  of  registered  internal  students  in  the 
faculty  of  science  was ; — at  University  College,  2*4 ; 
King's  College.  17^;  Hast  London  ColIege«  163;  and  -it 
eight  "  recognised  "  polytechnics.  372.  In  Uieie  eight  poly- 
technics there  are  94  "  recognised "  teachers  of  arts, 
•cience,  and  engineering.  In  coier  words,  tfie  polytechnics 
have  become  important  centres  of  university  work.  Mr. 
Wilson  maintains  that  the  success  of  even  the  limited 
recognition  of  London  polytechnics  by  the  University  of 
London  clearly  points  to  the  desirability  of  the  extension 
of  that  recognition  by  the  University  and  to  a  widely 
increased  measure  of  recognition  of  local  technical  Institu- 
tions  by  the  provincial  universitVs. 

At  a  meeting  of  the  Royal  Dublin  Society  on  March  9 
Prof.  Senicr  delivered  a  lecture  oa  "The  Universilv  and 
Technical  Training."  From  the  account  of  the  mee{tng  in 
the  Irish  Times  of  March  10  we  learn  that  Prof.  Senior 
considered  four  type*  of  institutions  for  the  advancement 
and  diffusion  of  learning  and  of  its  applications  to  society ; 
institutions  of  acknowlMiged  university  rank  or  residential 
college  universities,  exemplified  by  Oxford;  the  research 
university,  as  seen  at  Berlin ;  the  examination  university, 
first  known  in  Napoleon's  University  of  Paris;  and  the 
technical  reseitfch  university.  rhr<r!otlenburg.  In  England, 
he  said,  where  numerous  new  i:niverstties  have  been  cflab- 
lished  in  recent  years,  the  type  adopted  has  been  ■  com- 
bination of  the  German  Research  University  and  flie 
German  Technical  Research  University,  the  one  or  the 
odier  type  predominating,  according  to  local  needs,  and 
the  whole  adapted  to  its  surroundings,  particularly  to  the 
conditions  of  secondary  education.  Whatever  view  may  be 
held  respecting  the  German  practice  of  separating  these 
two  types,  as  adapted  to  German  conditions.  Prof.  Senier 
thinkj  that  for  the  conditions  which  prevail  in  the  British 
Isles  the  combination  of  the  two  in  new  universities  is  a 
wise  arrangement.  The  two  new  universities  in  Ireland 
are  also  of  this  combined  type,  and  arc  to  be  adapted  lo 
Iri«:h  ''ducational  conditions  and  the  needs  of  the  country. 
Aftor  directing  attention  to  the  influence  Liebig  exertPti 
through  his  students  in  the  direction  of  scientific  re^^earch, 
Prof.  Senier  said  so  great  is  that  influence  that  science 
laboratorif":  nfVr  the  model  of  Glessen  hnvc  Vfcome  the 
recognise'!  .Tftr;hute  of  science  professi>r>!iips  throughout 
the  world.  Another  advantage  possessed  by  the  German 
university  is  the  character  of  the  leaving  examination  of 
the  secondary  school.  It  corresponds  to  a  matriculation 
examination,  with  the  added  knowledge  acquired  bv  about 
two  year-;'  unlv'^rsity  study  in  arts,  and  its  acceptance  by 
the  univTsitv  .IS  evidence  of  sufficient  knowledge  for 
mntrinil.i'ion  r'^Heves  the  university  of  the  prartiro  nf 
l»ivint;  tl.'-  <*ufl- nt  an  <'xamination  as  his  first  expert'-nr-' 
on  entering.  In  Prof.  Senier's  opinion  secondary  schools 
should  abandon  all  atti'mpts  to  tearh  experimental  science. 
To  rival  the  work  of  the  German  universities  the  better 
organisation  and  coordin.-ition  of  the  entire  educational 
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s;,strin  r.'Tf s-i.Try.  G'tiu.'iMy  liai  biiill  up  a  i_li--inic.--l 
industry  with  lens  of  minions  of  pounds  ..nnuallv  thtoiiRh 
the  agency  of  researcli  clirnii^-ts,  ni'Mhodically  trained  ;n 
technical  schooN.  German  tii.iruifaeturcrs  know  the  value 
in  dividends  of  th'j  srrvi.:>s  of  trained  rcaeanS)  cheaaistS; 
Irish  and  English  manufacturers  do  not. 


SOCIETJES  AND  ACADEMIES. 

L,O.NDON. 

Physical  Society,  February  25.— Pmf.  H.  L,  C*llend.jr, 
F.R..->.,  president,  in  the  chair. — Prof.  J.  P«rry :  Tele- 
phone circuits.  The  author  published  a  paper  in  th< 
Proceedings  of  the  society  in  1893  showing  how  voltage 
V  and  current  e  are  attenuated  along  a  telephone  or  sub- 
marine telegraph  line,  a  line  with  resistance  r,  c.ipadty  k, 
inductance  /,  and  leakance  s  per  unit  length  ;  currents  are 
of  the  form  sin  qt.  When  Iq  'r  is  considerable  the  mathe- 
matical expressions  become  simple.  It  was  pointed  out  that 
the  introduction  of  I  is  of  great  benefit.  The  author  now 
points  out  that  k  may  be  made  negative  by  the  u»e  of 
mductancc  leaks  to  earth,  and  /  may  be  made  negative 
by  the  use  of  condensers  in  series  with  the  line.  To 
introduce  I,  as  Mr.  Pupin  has  done,  by  inductance  coils 
at  equidistant  places  on  the  line,  or  to  introduce  the  other 
properties  mentioned  by  placing  other  contrivances  at  equal 
distances,  is  a  mathematical  problem  of  great  complexity. 
Contrivances  placed  close  together  have  the  same  effect  as 
the  continuous  distribution  of  properties,  but  there  is  con- 
siderable expense;  the  problem  is  to  find  how  far  apart 
the  contrivances  may  be  placed  so  that  the  effect  produced 
shall  still  be  beneficial.  Mr.  Pupin  has  gis'en  a  rule  for 
the  spacing  of  his  coils,  but  practical  men  dispute  its 
accuracy;  nobody  has  given  a  rule  for  other  contrivances: 
the  object  of  the  author  is  to  give  an  easy  method  of 
calctilation  which  is  practically  correct,  and  can  be  used 
when  the  contrivance  is  any  network  or  other  combina- 
tion of  reastances,  inductances,  and  capacities — some  being 
leaks  to  earth— and  it  may  include  transformers,  motors, 
and  generators.  Suppose  there  are  contrivances  at  the 
equidistant  places  A,  B,  &c.,  m  miles  apart  in  a  cable 
which  lus  Rie  above-mentioned  properties  r,  k,  I,  and  s. 
There  is  a  contrivance  the  terminals  oi  which  are  A  and 
A.,  another  the  terminals  of  which  are  B  and  B, ;  between 
A.  and  B  there  is  m  miles  of  cable.  Let  the  currents  in 
the  line  at  A,  A,,  end  B  be  c.  c„  and  C.  Let  the  voltages 
at  these  points  be  v,  v„  and  V.  The  assumption  on  which 
the  whole  method  is  based  is  that  V/Ccv/cBp.  This  is 
practically  (rue  everywhere  in  a  long  line  except  near  the 
ends.  Now  whatever  be  the  nature  of  the  contrivance,  we 
can  calculate  v,  and  c,  from  v  and  e.  It  Is  also  known 
that 

Vst^cmh  w«+'-Z/'^'4,  siih  wu, 

SI 

C^fa  cosh  mst  *    "  ftt  sinh  sua, 
r-^hft 

when   

Putting  V/C  or  p  equal  to  vie,  we  have  a  quadratic  to 
calculate  p.  and  therefore  V  and  C,  and  the  proW'*rn  is 
solved.  Taking  c^  sin  ft  and  calling  it  t.  thm  r  =  p. 
\Mi.itever  the  contrivance  may  be.  we  find  that  \'  =  a~Bp 
.Old  Ca«4-^,  where  a,  0,  «,  and  h  are  given  in  v.ilup  ; 
they  are  usurily  unreal  quantities  of  the  form  M  +  Ni. 
where  i  is  4^-t.  Solving  for  p,  and  finding  C.  we  have 
two  answer*  which  are  reciprocals  of  one  another.  If 
be  called  P,  and  this  is  very  eadly  evaluated, 

then 

C^Piv'P'-i 

Examples  of  the  use  of  the  method  are  given,  some  show* 

ing  that  the  detached  contrivances  produce  much  the  same 
and  others  very  different  effects  from  what  might  have 
been  expected  fron»  a  studv  t!,,;  cable  with  continuous 
properties.    It  was  shown  line  may  liavc  contri- 

v.Tnccs  somewhat  far  apart  wl.ith  will  tunc  it  to  a  musical 
note  merely,  so  that  it  acts  almost  like  an  ohmic  resist- 
ance, but  which  will  not  transmit  well  the  current*  of 
other  frequencies,  and  that  for  the  commer^l  transmlaslofi 
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of  speech  there  must  be  a  compromis*".  The  auihur  laid 
stress  upon  iK*  fact  that  his  methtxl  of  lalcul.ition  could 
be  taught  to  quite  non-mathemat'r.il  propl?-. — l\'of.  C.  H. 
LsM  :  Ihe  laws  rfgardin^  ihr  direction  of  thrrino-clectric 
currents  enunciated  by  M.  Thomas. — H.  K.  N«ttl*ten : 
New  method  of  datmniaing  tlMmwl  coikhicliviQr. 

itiaeraloKteal  Hacieljr*  Mkttcb  15.— P»qf.  W.  J.  Lewi>, 
P.ICS.,  in  me  dwir.-^.  W.  dMMwiM :  A  new  f«nn  of 
peirologicai  micreaeope,  wifh  notee  on  the  tlKMiinntion  cf 
adcRMcopic  object*.  The  new  iastrttmeol.  wMdi  U  of  the 
**D!ck"  or  "BngU^**  fettem.  hae  •  foey*^  tub. 
fuge  carrying;  a  e^lee  ol  coadeneen  toounted  00  s  triple 
Boee  piece,  eecb  eunble  «f  being  Imerted  In  the  eidi  of 
the  uutniment.  A  new  esplenntion  wee  given  of  the 
"Beehe"  or  bright-line  effect,  etpecieUy  appOceble  to 
penllel  polafieed  licht  travcrsii\g  fnlneral  section*,  which 
meet  aloiig  inelined  iunctlone.— W,  F.  P.  MeUwtoek : 
DeloBts  fitmi  the  Uurd  district.  Dntoiite.  whidi  i$ 
ewnriatnd  with  eakite.  chalcopyrlte,  and  netraiite  (rare) 
in  wot  and  Aodei  at  the  junctioa  of  tlw  serpentine  and 
haraMenda  adibt,  Pare  Betn  Cave,  Muilion.  Lizard  dis- 
trict^ Coniw^,  occurs  in  crTitab  measuring  up  to  3  cm. 
alnng  flie  t  exis,  and  di^layed  fotirtr^n  forms,  of  which 
two  were  new.  An  analysis  cave  SiO„  37-45  ;  CaO,  34  67  ; 
Fe,0,  and  Al,0,»  0-57}  BJ0„  U,0,  5-67;  toul. 

1C0-3J.— Arthur  Hinooll:  Addmonal  notes  on  dte  occur- 
icnoe  of  aeoUtee  in  Cornwall  and  Devon.  The  occurrencc 
ef  hattlaodlte,  a  mineral  hitherto  not  recorded  from  Corn- 
wall, at  Carrick  Du  Mine.  St.  Ives.  Cornwall,  was 
dcaoibed ;  also  of  chaba^te  and  heuIaiKlite  at  the  Ramslcv 
Mine.  South  Tawtoo,  Devon.— Dr.  J.  W.  »iiwMi:  A 
BiMBfication  of  stereographic  projection.  Facet  below  the 
plane  of  projection  nre  represented  by  the  same  points  as 
parallel  f«on  above  it,  upper  faces  being  distinguished  by 
a  plaa,  and  tower  faces  by  a  minus,  sign.— Dr.  J.  W. 
■awiot  Aiee  of  routory  symmetry.  Coincidence  is  com- 
plete or  codlrectional  wh«n  eqtilvalent  lines  and  their 
dbectfooe  coincide,  incomplete  or  oontradirectional  when 
eqniralent  line*  coincide,  but  equivalent  directions  of  uni- 
termtaal  lines  are  opposed;  in  both  cases  it  \%  colinear. 
If  a  minimum  rMathm  of  aa/n  result  in  codirectional, 
cofltradirectlonal,  or  colinear  coincidence,  the  axis  of  rota- 
don  hat  co^rectloaal,  contradireetional  or  colinear 
sjnnmetnr,  with  cyclic  number  «.— Prof.  H.  L.  Bawwnaw 
exhibited  OMideit  llhislrating  tpaee-latticet  and  Sohncl<e'« 
point-systems. 

Dublin. 

Royal  Dublin  Society,  FebruarySS. — Mr.  K.  -M.  iiairington 
In  the  rh.nir.-- Prof.   \V.   Bro«vn ;  Chrome-steel  magnets. 

F.i^ht  srffls  rn-u.'iininf;  from  I-7;^  to  (>.22  ppr  r«>nt.  of 
rhro:nU:in  wero  t'^s'rd  fur  rn-Tpnc-tic  mnni'rnr  p.~r  fir.Tm.  tlir 
b«St  ri?"^iilt  t'-'ing  obtained  with  a  niaf;n'--t  whirh  rontainrJ 
about  i  <;  p«M  cent,  of  chromium. — \\'.  J.  Lyon*  :  Thr 
distribution  o(  m^an  .mnual  rainialt  over  thr  rounti.-s  of 
Dublin,  Wicklo'.v.  KiMar«^,  and  Meath.  Thr^  rainfall  over 
th!^  ar^3  vnrirs  from  h>low  j8  inehp'S  to  probably  more 
than  60  inrltos  in  .t  V' rv  iiiarkrtl  mannrr.  i  loselv  related 
!i)  thi?  vrrv  striking  orographical  fraturrs  of  th--'  area.  Thr 
author  ^iij;^;-";tfd  that  the  recopr.is.'d  artion  of  hills  in 
inducing  ronfl^nsation  by  causing  atr'- n>iional  rurrents  was 
not  an  a  lfquatr  <  xplai-ation  of  th"  marked  increase  found 
in  th*»  rainfali  of  hilly  districts.  Jle  thought  it  probable 
tha"  mountains  facilitated  the  processes  of  rain  develop- 
mrnt.  apart  from  anv  influence  on  condensation. — Prof. 
W.  I  Barrett:  .\  "iinipl'^  form  of  Open-scale  barninetcr. 
In  form  (his  instrument  resembles  an  air  thrrmom'-ter. 
only  that  it  indic.ites  variations  of  :itmo>pti'-ric  prtssuf 
and  !<!  almort  insensible  to  ch,^nges  nf  t'^inp'-ra'iir'*.  This 
is  an  omplishrd  hv  m.iking  us"  of  .i  D-'w.ir's  Hquid-air 
fla^k  a',  the  air  r>^rrptar|p,  into  which  i-^  sralf-d  9  quill 
gla'-'-  tuhing  rontaininy  .in  ind'^x  of  a  dense  nof.-coiiductinf; 
liquid.  The  tube  is  nri'^n  to  thr  air  at  rjn'^  end,  and  i- 
iealed  into  a  wider  ckT^";  tiibr  which  vurrounds  it,  find 
from  which  the  air  h.is  been  exhausted  a»  completely  as 
possible.  It  is  found  in  practice  that  the  readings  corre- 
spond fairly  well  with  those  of  an  ordinary  barometer, 
and  as  it  can  be  made  as  sensitive  as  desired  by  altering 
the  ratio  of  the  capacities  of  the  bulb  and  index  tube,  tt 
is  adapt,  d  for  domestic  use  *t  *  weafher-glaas,  and  claims 
to  lie  nothing  more- 
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Paris. 

Academy  of  b^^ien  ca,  m  ilI  14  W  I.mili:  I'lc.ud  in 
the  ch.s'r.  —  Il'-nri  and  J-an  Bacquorei  and  H.  Kaini^rlingh 
Onnea  :  Mi';  pliusphorciircncc  of  urari\!  ;,alts  at  very  low 
tempcraturr.s.  '\\\<i  cdianjjcs  observed  in  the  absorption 
spectra  uL  tLinpcraturcs  down  to  that  of  liquid  air  have 
been  dcbcrib<d  in  a  previous  paper.  In  the  present  paper 
details  of  t!iu  ip.LLtra  art  givt-n  for  the  temperatures  of 
lk»°  C.  absolut'-  ijioilin^  nitroguiVi  and  14^  C.  .nbsolute 
(-Liiid  hydro^jL-ii).  1  )iL-  bands  approach  asvftiptoticnlly  a 
liinitirii^  posLiioii  as  l]ie  temperature  is  lowered.  A  very 
>truHL;  i;iai;Metii;  Held  (35,000  Gauss)  is  without  influence 
e:i  iti'j  sp'-Ltra.  (_)rdinary  phosphorescent  spcrtra  appear 
to  be-  du':  to  the  effect  of  traces  of  impurities  in  the  phos- 
phore^^en'  si">irajue;  this  \s  not  th"^  case  witli  uranyl 
salts;  th  (  11  .ijipt.Mr  to  be  due  to  the  uranium  itself. 
— H.  Do«ianaro»  .md  1'.  i(ir«c  ;  The  spectrum  of  the 
comei  KiKui  i  h'  .irrangement  of  the  spectrograph  used 
is  described,  and  the  wave-lengths  of  the  lines  observed 
given.  The  bands  of  hydrocarbons  and  tj.Tnogcn  were 
identified. — J.  Bouaalnoaq  :  Tiie  vertical  propagation,  at 
great  depths,  of  the  movement  of  waves  by  emersion  in 
the  case  of  a  canal  or  basin  indefinite  iioriioiunlly.— Nf M. 
Hall*r  and  Ed.  Bauer  :  The  alkylation  of  the  fatty  ketones 
by  the  use  of  sodium  amide.  The  decomposition  of  the 
hexa-alkylltetonesi.  Diethylketone  has  been  methylated  by 
.sodium  amide  and  methyl  iodide,  ethyl-isopropylketone, 
di-isoprop>  Iki  ;oie\  a  h'igli  boihe.R  eondensation  product,  and 
tetraiiiethyl-fthylk' toiv,  b<:-ing  produced.  The  hexa-alkyl- 
acetones  are  split  up  by  sodium  amide,  a  trialkyimethane 
and  trialkylacetamide  arising  from  the  reaction. — Prof. 
Hittorf  was  electenl  a  foreiRn  associate. — Charles  Nerd* 
mann :  The  absorbing  atmospheres  and  the  lotrinric 
luminosities  of  some  st.irs, — Jules  Bailiaud,  J.  Cliatalu, 
and  .M.  OlaooliSnl  .  Observation  of  a  minor  planet  at  the 
Observatory  of  Paris.  The  traces  of  this  planet  were  first 
noticed  by  Jules  Baillaud  on  a  negative:  uf  the  iiUcr national 
chart  of  the  sky  taken  on  March  3.  Observations  are 
tabulated  for  ^^arch  3,  5,  7.  S.  10.  and  11. — Fridiric 
Rlaaa  :  Certain  s.stenit  of  functional  equations  and  the 
appro.ximation  of  continued  functions.  L.  Romy  :  The 
M.iic  ".urf.icas  reprcsentabk  on  that  of  V.::i:iiii.-i-.-— H. 
Laroae  :  1  ht  equation  of  telegraphists. — E.  Eutanjiva  : 
The  simultaneous  production  of  stereoscopic  relief  and  of 
changing  aspect  in  the  photograpiiic  iumge.— Pierre  Wa4** 
and  K.-i.-i-.'-rliiif^h  Onnaa.  The  saturation  int-nsity  of 
maifnetisatioii  at  very  low  temperatures.  The  intensities 
iif  s.ituration  have  been  meas-jred  at  the  ordinary  t'-mpera- 
ture  and  at  the  temperature  of  boiling  hydro;^en  (30"  C. 
absolute)  for  nickel,  iron,  and  maf^netite.  The  results  for 
cobnk  were  not  satisf.Trtory. — Pierre  Welas  ;md  Kamer- 
lingh  Onna*  ;  The  magnetic  properties  of  manganese, 
vanadium,  and  rhromium.  For  these  metals  at  the 
temperature  of  solid  hydrogen  (14°  C.  absolute)  there  was 
expected  either  tlie  appearance  of  ferromagnetic  phenomena 
or  a  paramagnetism  considerably  increased  according  to 
Curie's  law.  It  was  found  experimentally  that  neither  of 
thes<-  effects  w.i';  produced,  ttie  magnetic  phenomena  re- 
maining vrv  slif^hf.  'I'he  theoretical  consequences  of  these 
f.icts  are  disrussf  <1 — V .  Vaillant  :  .X  particular  case  of 
evaporation.  \  stiidv  of  tin:  diEusion  of  the  vapour  arising 
from  a  liquid  in  a  cylindrical  tube  the  length  of  which  was 
great  in  proportion  to  its  diameter. — Ch.  Mry :  A  new 
reflectometer.  A  hemispherical  cavity  is  formed  in  a  block 
of  plane  glass,  and  the  hole  exactly  filled  by  a  hemi- 
spherical block  of  slass  of  the  same  curv.iture.  The  drop 
of  liquid  fh'-  r'fr-ictivc  index  of  wiiich  is  to  be  measured 
is  plai  ed  b'-rw-en  the  two  blocks,  and  the  radius  of  the 
dark  ring  formed  by  total  reflection  measured.  From  this 
and  the  corresponding  radius  of  the  dark  ring  when  air 
is  between  the  two  blocks  the  index  of  refraction  can  be 
determined  with  an  accuracy  of  about  0-005. — ■•ooh  5 
rhemieal  actions  and  ionisation  by  bubbling.  It  is  shown 
that  the  ionisation  produced  when  gases  are  evolved  from 
a  liquid  is  the  result  of  actions  in  the  liquid  surface.— 
O.  Boudouard  :  1  he  testing  of  metals  by  the  study  of 
the  d. turning  of  vibrntory  movements. — M.  Vfcaaa :  The 
analvsis  of  essence  of  turpentine  by  curves  of  miscibility. 
The  author's  results  generally  confirm  those  of  M.  Louise, 
but  some  differences  are  pointed  out. — M.  Loooq :  A 
colloidal  solution  of  pure  metallic  arsenic.     A  coiloidd 
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solution  of  .irsrrsir  r.in  hf  obtained  bv  the  electrolysis  of 
alk.iii:!':  solutidii  witli  arsenic  loi"  the  anode,  or  by  the 
olrctro-rvdu(  tion  <if  an  alkaline  solution  of  arsenious  acid. 
1  he  prop>'rt:is  of  tlif  solutions  thus  obtained  are  described 
in  detail.— J.  U.  S«nd«r«n« :  The  catalysis  of  the 
.'trom.itic  acids.  A  study  of  various  catalytic  substances 
shows  that  only  choria,  zirconia,  and  green  oxide  of 
uranium  arc  of  practical  use  in  this  reaction,  and  of  these 
thoria  has  the  preference.  More  than  thirty  aromatic 
mixed  ketones  have  been  obtained  by  the  application  of 
this  reaction. — F.  Couturier :  The  stability  of  the  /8-keto- 
aldehydes. — G.  DarMn* :  .'\  new  method  of  synthesis  of 
unsaturated  ketones.  Stannic  chk>ride  can  replace 
aluminium  chloride  with  advantage  in  reactions  between 
acetyl  chloride  and  hydrobenzenes.  The  experiments  de- 
scribed have  a  bearitii.^  on  the  theory  of  the  Friedel  and 
Crafts  reaction. — G.  MalfltAiM  and  Mile.  A.  MoMhkoir : 
The  coagulation  of  starch  material  by  freezing. — L. 
Rawaji :  Researches  on  the  specific  reciprocal  influence  of 
the  subject  on  the  ^r.-ift  in  the  vine.— C.  Andr4 :  The 
development  of  a  bulbous  plant :  variations  in  the  weight 
of  nitrogen  and  the  mineral  matters. — M.  BMIar- 
Ohat*4«n :  The  estimation  of  assimilable  potash  in  soils. 
It  is  concluded  that  the  amount  of  potash  extracted  by  a 
solution  of  carbon  dioxide  in  water  gives  results  that  are 
best  comparable  with  the  actual  culture  experiments. — 
J.  TIaaot :  The  experimental  study  of  intra-organic  com- 
bustions in  animals  breathing  air  progressively  deprived 
of  onrgen,  and  the  natural  methods  of  defence  of  the 
argmfsm  against  anoxyhaemia. — F.  NUMcimm  :  The  in- 
fluence of  the  genital  glands  on  glycogen  production. — M. 
Ranj«u4 :  Contribution  to  the  study  of  audition  and  its 
development  by  the  vibrations  of  the  vowel  siren. — 
H.  Dotnlnieii  G.  P«tlt<  and  A.  Jaboln :  The  persistent 
radio-activity  of  the  organism  resulting  from  the  intra- 
venous injection  of  an  insoluble  salt  of  radium,  and  On  its 
Implications.  One  milligram  of  radium  sulphate  was  in- 
jeetad  into  a  horse,  and  the  distribution  of  the  ratfio- 
activity  studied.  The  effects  could  be  traced  for  more 
than  six  months  after  the  date  of  the  injection. — Mile. 
Cornowetfoanu  and  Victor  H«nri :  The  action  of  the 
ultra-violet  rays  on  micro-organisms  and  OQ  different  edit. 
Mtcrochemical .  study.  The  ultnnriolet  rays  produce 
dNmleal  and  physical  transfomatioQt  in  protoplasm  which 
motfiy  completely  all  the  colour  fcactiona.  This  action  of 
the  nm  is  quite  different  from  diat  of  heat,  hydrogen 
peroidde,  or  ordinary  fixing  af^ta.— J.  HasMtta:  The 
•cHvity  of  tfia  myeline  aheatfi  in  nvvca  aaparated  from 
the  organism. — H.  E.  •sunraum:  The  Andersh  ganglion 
in  the  homed  Phrynosome.-^.  Maoli—  leiiiilat  t  The 
education  of  animals  by  man  aa  a  mean*  of  pqrdwlogical 
research.— L.  ■orsiM:  Genaral  oonaideratlMit  on  the 
Malpighl  tuhea  of  the 
^  ^    ip:  The 

In  Dinophilus.— A.  Rodat  and  M. 
_  I:  TIm  aerotfierapy  of  typhoid  ievar.  Clinical 
rmtti.  In  tte  greatar  profwrtien  of  tfw  caaaa  dted  the 
tfaaaaa  haa  bom  arrertad  at  tha  twdfdi  *n  or  latar.  If 
the  serum  is  adminiatared  at  tha  aievantli  daj,  at  the 
iaiaat,  it  appeara  to  amrt  a  hanafldal  loBuanca  on  die 
onirae  of  the  dlaeaae^  A.  THMt  and  If.  tanton  t  The 
inSuence  of  vidalad  aimoapherea  on  tha  vitality  of 
ndcrobet.— P.  and  N.  BoniMt :  The  exhlence  of  the  Trias 
and  Meaoiuraarie  in  the  neighbourlwod  of  Djoulfa. 
aoadiem  Tranicaiicatfa.— Coaat.  A.  Ktena*  and  Ph. 
Mcvln:  Tlia  preaanca  of  Iqroa  containing  Ellipsactinia 
in  tha  Vardoaa  momitrina  and  in  iCtolia,  in  Graaoe.— 
Albert  MIeliel  May:  Tha  padialdn  strata  in  tha  Ealerel. 
— ^Albert  Nodon :  Itesearches  on  terrestrial  magnetism. — 
Henryk  arotewiaM :  Soma  anomalies  in  the  distribution 
of  atmoapheric  pressure  in  the  United  Statea. 


WIWIWI  aiHVHV      via  UAC 

of  Lepid^ptanu^Paul 
e  and  omfidona  of 


FORTHCOMING  CONGRESSES. 

Mat  16-ti.— Ini«niMbiial  CoagMss  sf  AsMiiesaiii*.    Boeass  Ajtm^ 

General  SccrcUtyj  Dr.  ,L(lHaaan.Niucfec^  CsUs  VJsMOM  4)S,  Bocnco 


Ayro,  ArgcnliiM  Republic. 

Mav  I4-33.— InterraitioBal  Bounlc.il  Congrraa.  Bruuel*.  General 
SecTctary  :  Dr.  E.  He  WiMcman,  JurHin  hotanique.  Bruxelle«. 

Jt'NE..— InlcrnaiionAl  Coiicr r*'-.  of  Miriini;.  Mdallurgy,  A pplietl  MechaAics 
mnd  Prartiral  Oroli:>;v  Im  .tM  (.cnrr.il  Stcrriinrs:  Dr.  ScbiOdler 
and  Mr.  I.  lucnstctn,  Jacobt  Miaw        Duwldorf,  Germany. 

July       m  — Intcniulessl  Coni^cs*  «■  tke  Admsttlialive  Sritno 
Bru»wl<.  .s«crrtaiy  of  Briiiib  ConntitM:  Mr.  G.  MoaiAgM  Harn., 
CaxtoD  Houw,  WetunisFMr. 


AcuoT  1-6. — inlcrnatio 
man  of  Local  ConinUirt  for  Gfsall 
Putney  Hraih,  S.W. 

Air.tsT  \i.—VnaA.  Osincfaiiw  fa  (bs  Aihsscssit  ef 
Toulouw.  PfcsidcM:  PsoK  GatitL  Address  of  Ssosisiy: 
Setpenie,  Pari*. 

AwVftT.-'lntcmational  CongTMS  Sf  nwHassphy.  Iblllisll  CoR*> 
'pondent  for  United  Kini{doai :  Mr.  nia|illisil  Jmm,  It  ICstim  ltl*c< 

Kaling,  W. 

ALr.m.T.  — International  ConpcM  of  School  Hfgil  FHifc  SsCfCMay: 
M.  DuluMi,  10  Boukvafd  Mafcnu.  Pari*. 


AuoBwr  IiiisiuaiiuMi  ZsJsriai  Csiiiisii    Gw  {AmiiiX 

WefidoBi:  noH  LitdwtB  van  GralT    Addreta  for  faK|uirie*;  nfaUfoB 

dnVIII.  Intemationalcn  Zoologen-Konsrrv^e*,  Univrr»ii.inplat?  j,  Graz 
((itterreicb). 

August  13-36.— Inicmaiiaosl  GaologicaJ  CoDgreit.  Storkholm.  General 
Secretary:  Pral J. O. AntesMau StsftMai 
Avr.usTjiToSBPTBMmar.— BrliiihAiWMMitoii.  ShdReM.  PmMsm: 

Prof.  T.  C.  Bonnev.  F.  k.S.  Addre**  for  inquiries:  General  Secretaries 
llurlinglon  Koute,  W. 

SFrTKMBER  6-8.— Inicmaiioiial  Congreu  of  Railiolocy  and  Electricity. 
BruucK.  General  -Secretary :  I'r.  J.  I>aniel,  i  riM  d*  la  Pr<ir.".ie.  RrtitKU 
Cotrcipondenii  for  I'nited  Kingdom  :  Prof.  RutheKord  and  Dr.  W. 
Makower,  University  of  Manchester.  an<!  Dr.  \V.  Desne  Butcher,  Holyrood, 
Ealin>;,  \V, 

Ski-tembcii  J8-34. — German  Ai-ociation  of  Naturalist-,  aiul  Thyuciaa*. 
KBiiiislisii.  Saerttariat:  Prof.  Lichtheim  and  Piof.  F.  Meyer.  DrasM* 
Mr.  *s-«9,  ICaaicdicrc. 

SrPTEMnrR   17-3CX— Inicrnaliooal    Phyuological  Con|Tciii 
Proidtnt  :  Prof.  S.  Bxner.     General  Secretary  for  United 
Prof.  K.  B.  Slajlim.  Uoivartity  Collate,  Londoo,  W.C. 

OcTOBKii  6-ifc-C8Mito  lawraaiisMa  aa  rraid.  VI  

dent  for  Uniiod  t^Sm\  Mr.  B.  It.LaonsH.  3  OdM  Csmi.4 
Street,  B-C 


CONTENTS.  PACK 

Music.    By  Prof.  John  O.  M'Keodrick,  P.R.S  ..  .  91 

Hygiene  of  the  Nenreua  Syatam   9s 

Mycological  Worka   9a 

Elementary  Chemtatry.    By  J.  B.  C   94 

Oar  Book  Shelf  i— 

Naccari :  "  La  V^tu  di  Micbele  Faiaday  "   95 

HoUaat  **  Botaniich-MilnsaltofiMher  Pkalctilcan  iUr 

Anfai^er"   95 

Lettara  to  tha  Editor  :— 

Fertilidag  BfliHt  of  80Q  StariUialioo.— Dr.  Bacaaid 

Oyar   96 

Cenaia  Reaetioai  of  Albino  Hair.— Igama  B.  J. 

Sollas   96 

Nitrogen-fixing  Bacteria  and  Non-leguminous  Plants. 

—Prof.  W.  B.  Bottomley   96 

A  Sampla  of  Spoiiona  Cocrelatioo.— Alas.  B. 

MaeOewan ;  Dr.  OObtrt  T.  Walkar,  P.R.a  .  96 
Some  Scientific  Centres.     No.   W.— The  Mount 
Wilson  Solar  Observatory  of  the  Carnegie  Insiitatioo  of 
Washington.  (/Hai^mfttf.)  ByPtol  H.  H.  Twanr, 

P.R.8.   97 

Tha  Britiah  Sdanca  Oatld   99 

The  Proposed  Scottlah  Natioaal  ABitaictie  Bapa* 

dition  of  igii  .  .  ,  .  •   loi 

Pro!  J.  Campball  Brown.  Bf  F.  O,  D   103 

Notes  •  lot 

Our  Astronomical  Column:— 

The  Solar  Eclipse  of  1913  April  17   loS 

The  Cbmett  (1910a  and  Hatlay's).   {lUuUnttd.)  .  .  108 

Epbemeris  for  Eros,  t9tO   I09 

I'rof.  Doberrk's  Double-Star  Observations   109 

Daniel's  Comet,  H)(.xtt  «..   IO9 

The  National  Physical  Laboratoiy  in  S909  ....  109 

Inatitation  of  Naval  Architecta   tio 

An   InatnictiTa  Baith  MedeL    (/ffiutrutta.)  By 

B.  C.  W   tii 

The  Carnegie  Foundation  for  the  Advancement 

of  Teaching   lia 

Boaton  Maatisg  of  tha  American  Aaaociation  .  .  tij 

Uaivaraity  and  Educational  Intaltigaaca  .....  117 

Societies  and  Academiea   I18 

Forthcoming  Congreaaea   lao 


NO.  2108,  VOL.  83] 


Digitized  by  Google 


NA  TURE 


I2l 


THURSDAY,  MARCH  31.  1910. 


k  FRENCH  TREATISE  ON  PHYSICAL 
GEOGRAPHY. 

TraiU  de  Geographic  physique:  Climat.  Hydro, 
graphic.  Relief  du  Sol,  Biogiographic.  By  Prof. 
Emmanuel  de  Martonnc.  Pp.  \iii-f910,  and  maps. 
(Paris:   Librairic  Armand  (  itlin  )    Price  22  francs. 

EVERY  writer  of  text-U>ok->  iv  faced  by  the  diffi. 
culty  that  the  science  of  whicli  In  trrats 
inosculates  with  and  is  overlapped  by  other  branches 
of  wmnce..  One  of  his  most  important  tasks,  thcrc- 
fon.'.  consists  in  the  exercise  of  a  wis«  judgment  as 
to  what  should  be  properly  included,  and  what  ex- 
eluded,  in  tf»e  treatise  he  is  preparing. 

It  has  sometimes  been  -ii^'Lr(stod  that  all  science 
niay  b«  regarded  as  falling  into  the  two  divisions 
S^ography  and  astronomy,  the  former  dealing  with 
c\-»»rTthing  that  rclntcs  lo  our  own  planet,  (he  hufrr 
with  matters  concerning  the  outside  universe.  But 
howwer  logicat  sudi  a  scheme  of  dassilieation  of  the 
sciences  mny  he  rcpnrdfd,  it  cannot  bo  mmmrndcrt 
on  the  sct>rc  of  convenience.  There  is  no  branch  of 
physical  or  natural  science  which  is  not  a  part  of 
"cartlKlcnowledge,"  but  it  would  be  clearly  impossible 
in  a  ringfie  treatise  to  deal  with  the  foundations  and 
superstruciuros  of  physics,  chemistry,  geology,  hotany, 
aoologyi  and  anthropology.  A  worlc  on  gcograpliy 
mint  take  for  granted  a  certain  amotmt  of  preliminary 
knowlcd^'c  of  science,  and  be  contented  with  show- 
ing their  application  to  the  explanation  of  the  various 
plxnoinena  «diibited  on  the  surface  of  the  globe. 

In  the  preface  to  the  work  before  11?,  its  autlior 
f^csts  as  natural  divisions  of  physical  geography  the 
following::— Morphologic,  lliydrographie,  le  ^mat, 
la  Wopt-ojjraphie,  et  la  p-Aipraphie  humntne ;  and 
the  bulky  volumt:  now  issued  deals  only  with  the  first 
four  of  these  divisions.  The  author  justly  remarks 
that  it  is  almost  impossible  for  any  man  to  have  a 
cotnpiece  personal  knowledge  of  all  these  subjects, 
but  that  specialisation  becomes  necessan,-;  he  has 
therefore  sought  and  obtained  assistance  irom  various 
colleagues  and  friends  in  dealing  with  different  de> 
portments  of  the  subject. 

In  the  first  division  of  the  work,  devoted  to  general 
nolioas  on  the  suhjeel,  a  clear  account,  oectipying  35 
pages,  i<;  pivrn  nf  the  history  and  f'\nluti()n  eif  j^'eo- 
logical  science,  and  in  this  part,  as  in  all  following 
divisions,  a  very  useful  and  complete  biUiography 
of  the  subject  is  supplied.  The  question  of  pro- 
jection is  fully  treated,  and,  for  the  very  numerous 
maps  of  the  whole  globe  given  throughout  the  work, 
the  conventional  ^tcm  of  Molweide  (or  Babinet)  is 
adopted  in  preference  to  that  of  Mercator,  thus  avoid- 
ing the  extreme  polar  distortions  of  the  latter  system. 

The  160  pages  devoted  to  meteorology,  and  consti- 
tudng  the  second  division  of  the  work,  contains  an  ex- 
cellent summary  of  (h.it  branch  of  science.  The  chief 
meteorological  instruments  arc  described,  and  clear 
stat«9aits  given  on  the  temperature,  the  hygroscoinc 
characters,  and  the  movements  nf  the  atmosphere  in 
diflereot  areas;  and  the  bearings  of  these  several 
KO.  2109,  VOL.  $3l 


factors  in  producing  different  types  of  climate'  are 
discussed  with  much  skill. 

The  subject  of  h}  drotrr.iphv  has  more  than  100  pa^cs 
devoted  to  it,  and  constitutes  the  third  divi- 
sion of  the  book.  A  good  risumi  of  the  observations 
made  in  recent  years  in  the  deep  oceans  is  given  with 
abundant  relertnces,  including  those  to  the  latest  pub- 
lished works.  This  is  followed  by  chapters  on  the 
movements  of  the  oceanic  watep,  Ott  the  lakcsi  and 
on  the  rivers  of  the  globe. 

The  fourth  part  of  the  work,  dealing  with  the  forms 
of  the  great  land  masses  of  the  globe,  constitutes  the 
largest  division  of  the  book,  occupying  no  fewer  than 
J40  paf^e^.  .\f'er  a  ^kettli  of  the  methods  ttiijiloyed  in 
surveying  and  of  the  diUerent  ways  of  representing 
the  results  on  maps,  a  list  is  given  of  tite  diief  pub- 
lished topographical  maps  of  different  parts  of  the 
world.  We  notice  here  some  singular  omissions. 
The  Ordnance  maps  of  England  and  Wales  and  of 
Scotland,  on  the  one-inch  scale,  arc  referred  to,  but 
tli(  re  is  no  mention  of  the  existence  of  maps  on 
other  scales,  or  of  any  of  the  Ordnance  maps  of  Ire- 
land !  The  maps  of  the  trigonometrical  survey  of 
India  are  included,  but  no  notice  is  taken  of  any 
British  colony,  although  Algeri.i  and  Tunis  receive 
full  consideration.  This  is  a  matter  which  certainly 
calls  for  rectification  in  a  futuir  edition. 

The  forms  of  the  land  surfaces  resulting  from  dif- 
ferent kinds  of  erosion  are  dealt  with  somewhat  fully 
on  the  lines  rendered  familiar  by  the  writings  of  Prof. 
W.  M.  Davis.  I'ndcr  the  title  of  palseogeogr.'.phy  a 
chapter  is  devoted  to  the  forms  and  dimensions  of  land- 
masses  during  former  geological  periods,  and  the  some- 
uhat  problrniatical  questions  connected  with  the  sub- 
ject are  dealt  with  in  considerable  detail.  The  map  of 
"Gondwanaland  "  on  p.  587,  in  which  the  great  con- 
tinent of  Permo-Carbonifcrous  times  is  made  to  in- 
clude, not  only  India  and  a  large  part  of  Africa,  but  lu 
extend  over  Austrctlia  and  the  western  half  of  South 
America,  will  naturally  excite  critidsm  from  those  who 
believe  in  the  pennanance  of  ocean-basins;  as  win  also 
the  map  of  the  wtirld  in  t'efionianian  times,  in  which, 
following  de  Lapparcnt,  Haug,  and  Freeh,  the  author 
represents  a  northern  and  a  southern  Atlantis,  and, 
more  doubtfully,  .1  Pacific  continent.  Tlic  chapters  on 
glacial  and  desert  conditions,  and  the  surface  features 
resulting  from  them,  are  fully  up  to  date,  and  con- 
tain much  useful  information  ol  8  kind  not  usually 
found  in  texi-buuks. 

In  the  180  pages  devoted  to  "  biogeography  V  dlCrC 
is  much  useful  information  included,  but  opinions  win 
differ  as  to  how  far  much  of  this  matter  should 
legitimately  form  a  part  of  a  treatise  on  physical  geo- 
graphy. Such  subjects  as  oommensalism  in  plants 
and  animals,  the  fertilisation  of  plante,  domestication 
and  its  innnence,  mutation  and  saltation — iini)ortant 
as  they  undoubtedly  are— seem  scarcely  to  form  a  por- 
tion of  gtographiedl  science  .and  If,^^  are  Included 
it  is  ditViculi  to  understand  why  many  stnUlar  ques- 
tions arc  omitted. 
Apart  from  tMs    fRcult  question  of  the  Ifairfts  which 

the  author  should  adopt  for  his  subject,  the  work 
before  us  is  a  mine  of  information,  and  especial  praise 
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mustlw  given  to  the  i;reat  w«alch  of  us<-ful  iUustra- 
tration«  it  contains.   These  include  396  fif^res  and 

maps  in  the  text.  48  plates  with  very  beautiful  photo- 
£;riiph!>  of  scenery,  &c.,  and  two  folding;  coloured 
nMps.  J.  \V.  J. 


JUE  PREHISTORIC  El  OLinoS  OF  ITALY. 
The  Slone  and  Hronzc  Ages  in  Italy  and  Sicily.  By 
T.  Eric  Pcet.    Pp.  52.S ;  inaps  and  plates.   {Oxford  : 
Clarendon  Press,  Kjog.)    Price  iC>>.  mt. 
'  I  "HIS  book  gives  a  clear  and  exliau^iivi-  <ieM:ripiion 
of    the   results  of    the   numerous  excavations 
made  by  Italian  arch«eologist«  and  a  critical  discus- 
sion of  the  material  obtnimtl.    The  author  succeeds 
in  K'^iriR  «  reinarkably  e  n  record  of  the  evolu- 

tion of  culture  In  Italy  from  ih*:  Palieohthic  age  down 
to  the  Iron  age.  In  arriving;  at  his  conclusions  he 
rcUr-<  almost  entirely  on  technological  data,  which, 
though  of  great  value  in  determining  the  state  of 
culture  of  the  peo[)lrs  wHth  which  he  denls.  are  of 
much  less  value  than  ili.  d  ita  of  physical  .iruliropo- 
lojfy  in  >>oiving  racial  problems.  Large  numbers  of 
skeletons  appear  to  have  been  discovered  in  the  im- 
nu  nse  number  of  tombs  ili.ct  Ji  ive  been  investifj.ited 
h\  the  Italian  archa».tlogists,  but  only  in  two  ur  ihrev 
cases  does  the  author  give  us  die  measurements  of 

the«c  -keleton^s.  As  n  rfstilr,  m.-mv  problems  h,t\r'  tn 
be  left  unsolve<J  which  with  the  assistance  of  physical 
data  would  apparently  be  easily  soluble.  For  instance. 

a  type  of  Nc-olithic  poltf  i-\  is  fmind  in  n  r.ivr  nr  \  tll:i- 
frati,  in  north  Sicily,  wlilrh  diHtrs  tr..in  ilie  Neolithic 
types  found  in  other  pAii^  ot  iht  island,  and  has 
analogies  with  pottery  found  in  certain  neijjhbourinR: 
•countries.  The  author  is  unable  to  decide  whether 
this  pottery  was  introduced  by  the  immigration  of  a 
new  race  or  by  trade  intercourse  with  fortiKO 
countries.  He  appears  to  have  m-erlooked  the  im- 
imri.iiu  frut.  niention4-d  by  him  in  a  footnote,  that 
four  skulls  having  an  average  index  of  iii2  were 
found  in  the  same  cave  as  the  new  tj'pe  of  pottery. 
Knowinj^  th.it  tli.>  .iverajje  inde.v  of  the  ancient 
Mediterranean  race  is  74-75,  the  physic^il  anthropo- 
logist would  have  no  hesitation  in  saying  that  the 
probability  was  imm-  n-clv  in  favour  of  th>  n«  w  tvpe 
of  pottery  being  introduced  into  Sicily  by  the  immigra- 
tion  of  a  new  race. 

The  dilTererici-  in  th<  \vrhnu\u('  of  th.'  ■lilliic 
implementa  and  pottery  ia  imtlli  aau  suiah  ll.ily  le.ids 
the  author  to  the  conclusion  that  the  populations  of 
these  ret^ioMs  were  two  l>rimchf  ^  tin  Mcditf-rr-in' .in 
race  who  arrived  in  It-ily  by  dillimu  routes.  J  he 
MiUthcrn  branch  alino-.t  ccrl.-n'nly  came  by  sea  from 
Crete;  about  the  route  of  tlie  northern  br.inch  there 
is  not  the  same  certaint\.  'lowanls  the  end  of  the 
Neolithic  peri<3d,  pottery  of  the  ■  dolmen"  type  a|>- 
peared  in  south  Italy,  north  Sicily,  and  Sardinia,  and 
superseded  the  older  types. 

In  the  period  coming  .ifter  the  Neolithic,  which  the 
author,  following  the  Italian  archa-ologist»,  calls  the 
Encolithic  period,  copper  makes  its  aj>pe;trance  aloi>g- 
side  of  stone.  The  rock-hewn  tomb  is  intn>duce<|  in 
south  Italy  and  .Sicily,  and  a  great  advance  takes 
place  in  the  technique  of  stone  implements.  Several 
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new  types  of  pottery  appear.  One  of  these  is  di»* 
tinctly  .Kgean,  so  there  can  be  no  doubt  Lliat  there 
was  trade  intercourse  in  the  Eneolithic  period  betsi'ceil 
Crete  and  south  Italy  and  Sicily. 

A  remarkable  type  of  pottery  occurs  in  the  early 
Eneolithic  period  in  south-west  Sicily  in  .issoci.iition 
with  rock-tiewn  tombs.  The  omaitientation  consists 
of  rectilinear  patterns  painted  in  black  on  a  groutMl 
of  ■■  whiii-  with  which  the  cl.i\   |)ul  is  co;ttc<i. 

The  distribution  of  thi:>  pottery  in  interesting;  .it  is 
not  found  in  Crete,  but  it  has  been  found  in  Thessatly 
and  in  (ithir  p.irts  of  nurth  Gretxe ;  fragments  have 
also  been  found  at  .Molfctia,  in  .Apulia,  south  Italy. 
It  looks,  therefore,  that  there  was  a  .second  route  <if 
tr.ide  or  of  migration  from  the  enst,  arrows  north 
Greece,  the  /Vdrialic,  and  south  Italy  to  Sicily,  which 
is  quite  distinct  from  the  ifigcan  sea  route  along 
which  the  greater  part  of  tli«<'trade  of  south  Italy 
with  the  cast,  passed. 

The  author  leans  to  the  view  that  the  great 
cultural  changes  of  the  Eneolithic  jjeriod  were  not 
due  to  the  iiiunigration  of  a  new  race,  but  to  foreign 
intlui'tue.  .Measurements  of  skulls  fouiul  associated 
with  the  "painted  white  slip"  ware  might  possibly 
ch.inge  this  opinion.  The  average  cephalic  index  of 
four  skulls  found  at  Castelluccio  with  this  ware  w.is 
77*9,  which  looks  signihcantly  higher  than  that  of  the 
.Mediterranean  race. 

The  Bron/e  age  in  Italy  is  treated  topographical!) . 
.\  very  painstaking  and  up-to-date  description  is  given 
of  the  material  found  in  the  lake  dwelKngs,  in  the 
'I'erremare,  and  in  Bronze-.igu  hut-M.ltk niL-nis  .mil 
caves  of  north  Italy.  Chapters  arc  then  devoted 
to  the  Bron«e  age  in  south  Italy,  and  to  the  Bronx*? 
.i^'c  In  Siirh'  .'ind  Sardini.i, 

In  a  chapter  on  the  racial  problem,  the  author  deaU 
with  the  racial  affinities  and  origins  of  tfie  peoples 
who  introduced  bronze  into  It.iJy.  'Ihcre  are  two 
theories  in  the  field,  itiat  of  iirizio  and  that  of 
Pigorini.  llie  author  favours  the  latter.  AooordinST- 
to  Pigfirini's  t!n nry,  the  hut  villages  and  cavcrfi-  --f 
the  Neolithic  age  in  north  Italy  were  inhabiteU 
by  a  dtrfichooephalic  race  (called  usually  IherO'Ligawi) 
whi»  inhum«  d  tlirir  tl(  ul.  At  the  end  of  the  Neolithic 
period  :i  ncu  race  appealed  in  north  Italy  whici) 
crem.'ited  its  dead.  This  race  planti-d  the  first  laice 
dwellings  'u;  I.nnib.-irdy.  In  the  full  HriJii?f> 
another  brancli  ni  the  .s.ime  race  invaded  llie  casitrn 
district  of  north  Italy,  and  planted  the  lake  dwell- 
ings of  the  \eneto  and  the  Terrcmarc  of  Emiha. 
.\t  the  end  «»f  the  Bronze  .ige,  part  of  the  new  {)eople 
crossed  the  Apennines  .md  entered  Tuscany  and 
I.aiium.  This  new  people  Pigorini  calls  tiie  Ilalici. 
He  considers  that  they  were  of  the  same  race  as  the 
Swi-.s  lake  ilwellers,  and  therefore  probably  brachy« 
cephalic.  There  is  no  direct  evidence  of  this,  as 
CTvmation  was  an  invariable  burial  custom  among  the 
Italian  like  dwellers  and  the  Terremare  folk. 

The  volume  is  well  printed,  contains  many  ex(atl> 
lent  illustrations,  and  four  valuable  maps  showing-  the 
distribution  of  sites  in  the  N(  olithic,  Eneolithii',  and 
tiron^Ee  ages.  No  student  of  the  prehistory  of  man 
in  Italy,  or  indeed  in  Europe,  can  dispense  wttli  read- 
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ing  this  vulumc.  It  is,  wc  believe,  the  first  treatise 
in  English  which  has  fully  utilised  the  remarkable 
archaeological  discoveries  of  the  Inst  decade  in 
Mediterranean  countries,  and  the  author  is  to  be 
run^atulated  on  the  thoroughness  and  atnlity  with 
which  he  has  accomplished  his  task.  J.  G. 


BOTANICAL  PHOTOGRAPHS. 

I't  jictatiousbiUer.  Seventh  series.  Parts  iii.  to  vii!. 
Part  iii.,  Dcr  nurdliche  Schwarxwald,  by  Otto 
I'cucht ;  part  iv.,  VegetatkmsblMer  aus  Dalmatien, 
by  L.  .\damovi<? ;  pnrf  v.,  Charakterpflrtn/on  dps 
abessinischen  Hochlandfs,  by  Felix  R<>vtn;  parts 
vi.  anil  vii,,  Pflanzenformationen  au-  ()-t-Bolivia, 
by  Th.  Herxog;  part  viii.,  Vogelationsbilder  aus 
Danisch-Westgronland,  by  M.  Rikli.  Pricx"  4  marks, 
coch  part  containing  6  photographs.  Edited  by 
Prof.  G. '  Karsten  and  Prof.  H.  Schenck.  (Jena : 
Oustav  Fischer,  i»jtK)-u;.) 

THIS  unique  botanical  publkation  is  being  oontinu- 
ally  extended,  so  that  a  seventh  series  is  now 
completed.  The  first  dodhle  part  of  the  volume,  deal- 
ing with  the  colonisation  of  volcanic  lands  in  Java  and 
Sumatra,  has  been  previously  noticed.  The  third  part  is 
dn'oted  to  the  vej^tation  of  the  northern  area  -of  the 
Black  Fotrvi.  uliiili  is  characli  ris<d  In  Its  conifrrous 
trees  and  moorland.  A  typical  bit  of  high  moor  shows 
bushes  of  Pinus  monimo,  clumps  of  Scir^s  caes- 
pilosus  anc!  t\ift<;  of  Juiicu^  squarrosu^.  On  another 
plate  the  same  pine  is  seen  as  a  tall  tree,  contrasting 
with  the  adjacent  Scots  pine  and  spruce.  The  author 
has  also  been  very  successful  with  his  representations 
of  the  two  subalpines,  Andromeda  polifolia  and 
Alliyrium  alffcstre.  and  of  the  umbellifer,  Meum 
athafiutnticum.  Or.  L.  Adamovid  has  brought  tO' 
gethcr  a  most  attractive  set  of  photo^aphs  from  the 
>unny  climate  of  Dalmalia.  They  illustrate  n  <liip 
of  shore  and  rocks  of  the  littoral,  sublittoral  and  mon- 
tane regions.  So  carefully  have  the  spots  been  chosen 

ail',!  ifir  ip!ui|r"iu;r.i|jh-.  t.ilii'H  tli.tl  llir  .uitliDr  (.an  jHiint 
out  must  of  the  individual  plants.  Especially  charm- 
ing is  the  first  plate,  showing  Alter  TripoUmn  with 
>l>ecies'of  Stniire  nnd  Inula  crithmoidrs  on  th-^  slmre. 
and  the  second  picture  of  sublittoral  luck  where 
Dianthus  datmatietu  and  Iris  germaniea.  with  other 
plants,  are  easily  recognised.  Trees  provide  the  chief 
feature  of  the  views  on  the  Abyssinian  plateau.  The 
rosaceous. pl.'in;  !lai;fnia  ^tfssinica,  which  tardily 
assumes  its  arboreal  siiape,  is  very  striking ;  the  unripe 
fruits  are  esteemed  by  the  natives  as  a  valuable 
•specific  fur  internal  c<iriiiil,iiiit>.  A  fine  specimen  of 
tr«e  Euphorbia  is  depicted,  which  the  author  suggests 
may  have  developed  an  arboreal  form  when  It  passed 
from  a  dr\  to  :i  tnoist  climate.  Even  more  >in^,'ular 
is  the  tree  Lobelia,  formerly  known  as  Rhyncho- 
petalum.     Illustratiocis  are  also  given  of  a  huge 

spreading  Ficus  and  a  tree  F.ntnd.T. 

Dr.  Th.  Herzog  has  provided  a  fine  double  p  irt 
relating  to  the  remote  territory  of  East  Bolivia,  .\long 
the  Paraguay,  on  savannah  land  subject  to  inundations, 
l«!  the  home  of  the  wax  palm,  Copcrtiicia  cerifeta, 
where  it  is  associated  with  tall  grasses,  species  of 
Paspalum  and  Andropogon.  Another  plate  represents 
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the  growth  of  the  palm  Acrocomia  Totai,  on  the.sand^ 
stone  highlands  of  ChU|ui(!Os.  A  "  monte  **  or  thicket- 
formation  occur*;  on  parts  of  the  plain  of  the  Rio 
Grande,  where  thorny  scrub  and  succulents  predomi- 
nate; the  plates  depict  species  of  Cereus,  a 
Trithrinax  and  the  bromeliad  Acchmea  polystachya, 
which  last  is  valuable  to  travellers,  as  it  generally 
holds  a  store  of  water.  Other  palms  selected  for 
illustration  are  Orhignya.  palmata  and  Mouritia 
vittifera.  typical  of  the  savannahs,  Astrocaryttm  Chonia 
and  Iriartea  cxorrhiza,  dcni/eiis  <if  the  r;nn  forests; 
Iriartea  produces  remarkable  thorny  prop  roots.  The 
last  two  plates  portray  succulents*  of  whidi  Piheenus 
cctsianus  i>  th<  most  striking,  OA  accQunt  of  its 
silvery  crown  of  liairs. 
The  concluding  part  contains  some  typical  aspects 

of  vr{:;-etnt;on  ii\  DnnUh  Wr-^t  Grrenl^ind.  In  the 
suuUiern  area  birches  aloiu-  ailaia  to  the  lieiglit  of 
trees  as  Been  in  the  first  plate;  the  second  indicates 
the  importance  of  Salix  glauca.  A  brilliant  photo- 
graph of  an  Arctic  me.idow  would  be  better  appre- 
ciated if  a  key  to  the  plants  h.nd  been  supplied.  There 
is  an  effective  photograph  of  cottoa-gnUM  growing 
by  the  edge  of  a  take,  and  another  of  dumps  of 

67ytrer/'i  -/i^/umn  whiih  attract  attCntwn  fWI  aOCOimt  of 
the  peculiar  lie  of  the  sterns. 


MAGSF.TIC  CHARTS. 
Magnettschr  Karto  graphic  in  hiitorisch-kritischef 
Darslclluiix.  iiy  G.  Mellmann.  Vcroffentlichungen 
des  Kg.  Preuss.  Meteorologischen  Instituts,  .^b- 
handliuigen,  Bd.  iii..  Nr.  3.  Pp.  '61.  (Berlin: 
Behrend'and  Co.,  1909.)   Price  6  marks. 

DR.  G.  HELLMANN,  as  head  of  the  Prussian 
Meteorological  Institute,  which  controls  the 
magnetic  observatory  at  Potsdam,  and  as  a  lover  and 
collector  of  antique  magnetic  literature,  is  con- 
spicuously qualified  for  the  work  he  has  undertaken 
in  the  present  volume.  It  aims  at  giving  a  complete 
list  of  all  maf^^iietic  charts  of  .iiiy  importance.  .\II 
time  prior  to  the  year  1700  is  regarded  by  Dr. 
Hetlmann  as  preceding  the  era  of  charts,  but  he 
dcvotei;  n  few  p.iges  to  ColumVnis  and  other  pioneers, 
whose  work  relates  to  the  discovery  that  the  magnetic 
needle  is  usually  inclined  to  the  geographical  meridian. 

Time  since  1700  is  divided  into  two  periods.  The 
first,  extending  until  1835,  was  heralded  in  by  the 
famous  chert  of  Halley;  it  is  briefly  discussed  on 
pp.  Tlie  second  period,  extending  from  1835 

to  the  present  day,  saw  the  introduction  of  magnetic 
surveys  on  land. 

Tlie  earliest  work  of  this  kind,  according  to  our 
author,  took  place  in  England  on  the  initiative  of  the 
Rritish  As^nciaiinn.  On  pp.  11-17  there  is  on 
enumeration  of  all  the  principal  land  surveys;  while 
pp.  18-27  summarise  the  pr.->ent  State  of  our  know- 
ledge of  the  distribution  of  the  magnetic  elements. 
There  is  a  useful  list  on  p.  26  of  the  epochs  of  tlie 
principal  surveys  since  1891.  with  particulars  as  to 
the  number  aiul  density  o(  distribution  of  the  stations. 
A  number  of  propositions  are  laid  down  in  pp.  28-21) 
as  to  the  objects  to  be  aiin<<I  at  in  magnetic  surveys 
and  other  work  preliminary  to  the  construction  of 
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charts.  The  author  considers  it  inost  impariant  that 
tbe  exact  observational  work  at  sea  conunenccd  under 
the  auspice?  of  tlio  Carnojjic  Institution  should  be 
extended  as  soon  as  pussiblf  to  lie  advocates 

international  cooperation  to  ensure  continuity  in  the 
dimwings  of  magnetic  Uiiei  in  frontier  districts,  and 
emphadaet  the  Importance  of  adequate  determinations 
of  secular  change. 

Tbe  terminology,  units,  &c.>  employed  in  the  de- 
scription of  the  charts  are  explained  in  pp.  30-31.  The 
charts  Ihemsclvcs  are  divided  into  those  dealing  with 
the  whole  or  the  greater  part  of  the  earth,  those 
oonfioed  to  the  oceans,  those  dealinff  with  flie  several 
continents,  and,  finally,  those  devoted  to  individual 
countries  or  districts.  The  information  jL,'iven  usually 
includes  the  .uf  a,  the  epoch,  the  magnetic  eienunt  or 
elements  dealt  with,  the  interval — in  specified  units — 
between  the  successive  isogonal,  isoclinal,  or  i^ontag- 
netic  lines,  the  gcographic-tl  scale  of  the  map,  also 
the  locus  and  date  of  publication.  The  title  in  each 
case,  when  there  is  one,  is  given  in  ttw  original 
languai^e.  Thrrr'is  a  sqiarate  list  on  pp.  6o^t  of 
charts  based  on  theory. 

The  list  of  charts  seems  very  complete.  As  evidence 

that  it  is  lip  ti'<  dntc  may  be  mentioned  fh-"  fact  tliat 
it  includes  the  British  and  American  «'orld  charts 
piihllaihed  respectively  in  1906  and  1907,  Commander 
Chetwynd\  rh.irts  of  the  South  Polar  regions  pub- 
lished in  1908,  Dr.  Schinidi'^  charts  of  North  Ger- 
many, and  VvA.  Bcattic's  South  .\frican  charts  pub- 
lished in  1909.  The  volume  is  clearly  printed  in  good- 
aiaed  ^pe,  and  should  'prove  a  valuable  work  of 
laference.  C.  CmB. 


ELECTRICAL  BIOGRAPHY. 
Maken  cf  Eieetrieity.    By  Brother  Potamian  and 
Prof.  James  J.  Walsh.    Pp.  vi  +  404.   (New  Yoric : 
Fordham  University  Press,  1909.) 

THIS  is  not  a  work  on  central-station  engineers, 
but  a  s(  l  ies  of  biographical  sketches  of  the  chief 
pioneers  in  the  science  of  electricity  in  its  historical 
devdopment.  Of  these  sketches  there  are  twelve,  as 
follows :— Peregrinus  and  Columbus ;  Norman  and 
Ciilbert;  Franklin  and  gome  of  his  contemporaries; 
Galvani;  Volta;  Coulomb;  Oersted;  Ampere;  Ohmj 
Faraday;  Tlerlr  Maxwell;  Lord  Kelvin.  As  the  first 
three,  together  with  those  on  Oersted  and  Lord 
Kdvin,  are  signed  by  Brother  Potamian,  it  may  be 
aasumed  that  the  rest  are  by  his  colleague,  Dr. 
Wal^,  who  is  the  author  of  several  others  works, 
"Makers  of  Modern  Science,"  "Catholic  Churchmen 
in  Science,"  "Makers  of  Modem  Medicine,"  and 
**The  Popes  and  Sdence,"  which  appear  to  have  a 
great  xc^^uc  amongst  Roman  Catholic  readers  in  the 
United  States.  Brother  Potamian,  better  known  to 
his  Enerlish  friends  as  Dr.  O'Reilly,  is  one  of  those 
who  has  iiMtdc  the  biblif .j^raitliieal  history  of  electricity 
his  own ;  and  his  masterly  annotations  of  the  catalogue 
of  the  VVhecler  collection  of  electrical  books  (formerly 
the  library  of  the  late  Mr.  Latimer  Clarkl  in  the 
possession  of  the  i\nierican  Institute  of  Llleclrical 
En^naers  show  him  to  possess  abundant  qualifica* 
NO.  atogi,  VOL.  $3] 


tions  for  writing  biographies  of  the  pioneers.  If  the 
chapters  on  Peregrinus  and  Columbus,  Norman  and 
Gilbot,  add  nothing  to  previous  knowledge,  they  are 
valuable  in  presenting  very  readable  summaries  of  the 
results  of  recent  antiquarian  research  into  the  achieve* 
ments  of  these  early  investigators  of  magnetism.  The 
account  of  Peregrinus  is  particularly  good,  and  avoida 
errors  too  oflen  attaching'  to  accounts  of  his  long- 
forgotten  discoveries.  The  article  on  Gilbert  is  alto 
replete  with  the  details  which  have  been  unearttted  in 
recent  ycnrs,  though  by  a  slip  on  p.  49  he  is  said  to 
have  blamed  Stevinus  for  certain  "  vain  and  absurd  '* 
views  about  the  variation  of  tiie  compass  in  southern 
regions  of  the  earth.  It  w.is  not  Stevinus  whom  he 
blamed,  but  "certain  unnamed  Portuguese  mariners." 
Gilbert's  Copamiean  views  are  discussed  fully,  and 
criticised. 

Franklin's  work  in  electrical  observation  is  treated 
at  some  length,  as  is  natural  in  a  work  intended 
l>rimarily  for  American  readers;  but  all  readers  should 
be  grateful  for  the  very  clear  way  in  which  Brother 
Potamian  has  laid  out  the  historical  position  of 
Franklin  with  respect  to  those  contemporaries  of  liis — 
De  Romas,  d'Alibard,  and  Divisdh— who  have  been 
allep-ed  to  have  anticipated  him  with  respect  cither  to 
the  kite  experiment  or  the  invention  of  the  lightning 
rod.    One  amusing^  reminiscence  is  recorded  in  this 

chnpter  of  the  controversy  which  arose  upon  knobs 
Versus  points,  and  vvab  referred  to  a  committee 
of  the  Royal  Society.  In  that  committee  the  Hon. 
Henry  Cavendish  and  Dr.  Benjamin  Wilson  were 
opposing  partisans.  Sir  }ohn  Pringle,  the  President 
of  the  Royal  Society,  supported  Cavendish  in  favour  ot 
using  poinu.  But  points  had  been  advocated  by 
Franklin,  whom  to  support  at  that  moment  was 
"  ut\patriotic."  His  Majesty  George  III.  accordingly 
ordered  that  the  points  of  tlie  lightning  conductors  at 
Kew  Palaoe  diould  be  replaced  by  balls ;  whereupon 

Sir  John  Pringle,  replying  with  dignltj',  "Sire,  I  can- 
not rever>c  the  laws  and  operations  of  nature,"  re- 
signed the  presidency.  This  evoked  the  followiflg 
witty  epigram  : — 

While  you,  great  George,  for  knowledge  bunt. 
And  sharp  conductors  change  to  blunt, 

The  riation's  out  of  joint; 
Franklin  a  wiser  course  mimes, 
And  all  your  thunder  utewss  views 

By  Iceqibig  to  the  point. 

Tfie  ehapters  devoted  to  Galvaai  and  to  V<dta  call 

for  little  comment.  Thnt  on  Coulomb  gives  a  better 
biography  than  is  accessible  in  English  elsewhere. 
Those  on  Oersted,  .\mpire  and  Ohm  are  each  good  in 
their  way;  but  that  on  Ohm  lacks  proportion  One 
might  think  th.it  the  whole  of  mathematical  physics 
began  and  ended  witji  Ohm's  "  Law." 

The  lives  of  Faraday,  Clerk  Maxwell,  and  l.ord 
Kelvin  are  compiled  with  a  knom'ledge  and  sym- 

p.ithetii:  toiiiorthenvii.n.  The  one  phrase  to  which  one 
must  take  exception  in  the  account  of  Lord  Kelvin  is 
the  suggestion— a^o^of  of  Lord  Kelvin's  saying  at 

his  jubilee  that  the  most  ^t^enuous  of  his  efforts  for 
the  advancement  of  science  had  ended  in  "  faihu'e  "~ 
that  "because  Dame  Nature  did  not  open  t»  his 
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sesame,  but  persisted  in  her  reticence,  the  philosopher 
grew  pessimisrie  and  disappointed."  "  Pessimistic  "  is 
the  ver}'  last  adjective  to  be  applied  to  Lord  Kelvin 
in  his  cheery  and  undaunted  battling  to  the  last  with 
tte  deepest  problem  of  mathematical  phyridk  No 
trace  of  disappointmeot  soured  the  serene  close  of  his 
strenuous  life. 

There  arc  eight  portraits  and  a  score  of  illustrative 
cuts  in  the  work,  which  is  well  and  clearly  printed. 


OVK   BOOK  SIIhLF. 

Syllabus  of  the  Lessons  on  Marine  Biology  for  Fisher- 
I'un,  i:ti-,n  at  the  Marine  Laboratory,  Piel. 
Marrow-in-furness,  by  the  Lancashire  and  Western 
Sea-Fisheries  Joint  Comtnitlec.  Revised  Januarj-, 
wio.  Pp.  35  J  7  plates.  (Liverpool :  C.  Tinling  and 
CJo..  Ltd.,  1910.)  • 

This  handbook,  which  lia^;  bten  prcpnied  by  Mr. 
James  Johnstone,  is  written  in  a  clear,  direct  style, 
and  IS  illustrated  by  good  text-figures  and  seven  ex- 
cellent plates.  The  author  is  to  be  especially  con- 
gratulated on  the  skill  with  which  he  has,  throughout 
the  taok,  avoided  the  use  of  technical  terms  without 
nmGcuijr  scientific  accuracy.  The  desire  to  avoid 
the  use  of  the  word  protoplnsm  has,  however,  led  to 
the  use  of  another  term  in  an  unusual  sense ;  on  p. 
1;  ihe  author,  dealing  with  Peridinians,  writr>  : - 

Tht V.  like  the  dt.ifom*,  are  jelly-fish,  and  have 
shells  .  .  .  ."  Ir  would  ho  better 'to  avoid  the  use 
of  the  term  jclly-tish,  in  such  a  connection,  in  view 
of  Its  more  generally  accepted  application  (O  or- 
g.inisms  of  a  higher  class. 

The  book  contains  out^nes  of  lessons  on  those 
branchee  of  marine  biology  which  are  of  s[)rclal  in- 
terest to  fishermen— Ihc  general  anatomy,  physioloj^v 
and  development  of  the  mussi  l.  thu  structure  of  the 
ccickk.  the  food  of  these  m..llu-c<:  the  structure  of 
shrimp?,  cr.ilt-,  and  lob>i-rs,  their  k''"'-'' "casting" 
(ecdysis)  and  reproduction;  the  anatomy  of  the  had- 
(ii)ck  or  wliiting,  the  fecunditv  of  various  fishes, 
especially  of  flat  fishes,  that  of  the  flounder  being 
studied  m  detail;  the  food  in  ihe  sea,  plankton;  the 
mnerent  kinds  of  spawn  found  on  the  shore;  the 
deowAtary  chemistry  of  air  and  water,  the  tcm- 
perafure  of  the  sea,  &c.  Tills  list  will  serve  to  show 
lb*  range  of  subjects  comprised  in  this  admirably 
plantiid  course  <if  scientific  instruction.  The  book 
li  Certain  to  stimulate  the  interest,  not  only  nf  those 
*ho  attend  thr  classes,  but  also  of  Otlur  tisht  rnu  n, 
'o  whose  notice  it  will  be  brought  by  their  more 
fortunate  fellow-workers  who  have  passed  through 
'he  dasse?  and  used  the  book. 

Tht  Sun  ci  Habitable  Body  like  the  Earth.  By  Sree 
Brnoyhhustum  Raha  Dass.  Tp.  xiv^i30,  (Naldha  : 
Published  by  the  Author,  1909.)  Price  5«.,  or  3 
mp<es. 

This  is,  typicillv.  a  book  "  published  I'and  distri- 
'»utcd)  by  the  author,  '  and  perhaps  the  kindest 
^  itfnient  to  make  about  it  is  that  it  is  an 
anachronism.  Apparently  the  author  attempts  to 
ttplun  an  solar  phenomena  as  electrical  effects,  and, 
M  a  prelude,  describes  the  actions  of,  and  discharges 
•rom,  insulated  conductors;  but  the  language  is  so 
elten  obscure,  and.  where  intelligible,  is  so  devoid  of 
«^nected  reasoning,  that  no  clear  idea  can  be 
obtained  as  to  the  ultimate  Ciinclusions.  Quotations 
irom  great  authorities,  including  Herschel's  conclu- 
sion as  to  the  sun's  habitability,  give  the  volume 
itseU  an  air  of  authority  which  is  rudely  dbpeUed  on 
*  cmer  acquaintance. 
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LETTERS  TO  THE  EDITOR. 
\Th*  Kator  don  mot  koU  himself  responsible  for  opinioHS 
expressed  by  his  correspondmU.  Vttther  eanh*tmd*Ttok4 
to  return,  or  to  correspond  with  tht  writers  of,  rejected 
momtteriptt  intended  for  this  or  any  other  part  of  NaturB. 
No  notiu  is  taJken  of  anonymous  communications.] 

Tbe    Reindeer"  from  the  Lonhet  Orotto. 

I  tiAVE  just  boon  consulting  In  Science  Progrcsj  for 
July,  iqoc),  tiio  \irv  int.  rrsti.-i^  pap«r  of  Prof.  SoUas  on 
the  ralj:uli;hic  raci's,  ;ind  I  vonture  to  dtl%ct  attention 
to  the  title  of  .-m  ilhistmtion  on  p.  J5.  It  is  entitled 
"  Reindeer  and  S:ilim>n  Im  is-  ii  011  a  Piece  of  Horn  from 
Lorthet."  This  legend  is  taken  from  the  original  figure 
by  the  late  M.  Piette  in  L'AnlhTopotoi;ic,  1904,  p.  ido; 
but  is  the  Cervus  there  engraved  rtghtiy  ascribed  to 
tarandus?  Is  it  not  megacetos?  Tarandus  has  no  brow 
tines  like  those  dclineat<-J  on  this  horn  plaque.  They  am 
more  or  less  palmatcd,  while  in  megaceros  they  are 
differently  directed,  present  a  different  section,  and  are 
bifid  as  are  those  figured  in  Science  Progress.  It  may  or 
may  not  be  now  or  later  of  importance  to  ascribe  correctly 
this  particular  drawing,  but  the  determination  of  the 
species  in  prehistoric  cave^ograving*  has  an  important 
bearing  on  the  age  and  ellaiate  of  the  horison  from  whkh 
they  come. 

M.iy  I  venture,  if  Prof.  SoUas  will  allow  me,  to  refer 
also  to  p.  36  of  the  same  important  contributioii,  where 
occur  the  words  "...  Saiga  anleia|ie,  the  same  animal 
that  which  is  sculptured  in  so  mastcrlv  a  manner  on 
the  spearothrower  mentioned  on  p.  ao  (fig.  3)."  The 
animal  sculptured — also  after  M.  Picttc  s  figure  in 
L' Anthropologic — on  the  implement  (from  Mas  d  .\2il)  re* 
ferred  to  can  hardly  be  a  5ain,''i  Tho  position  and  form 
of  the  nostrils  and  the  uninfiatcd  no^o-s.tc  which  the  side« 
view  reveals  preclude  dUs  determination.  The  creature 
must  bs  a  goat  or  a  chamois,  er  belong  to  a  nearly  related 
genus.  ,    UiMtv  O.  Foaaia. 

The  MuseuniSt  Liverpool,  Mirch  sa 


Centre  of  Gravity  of  Annual  Rainfall. 

Inn  ordinary  method  of  exhibiting  the  annual  distri- 
bution of  rainfall  for  any  Station  or  country  is  a  graph 
the  ordinates  of  which  represent  the  monthly  rainfall. 
Thoufjh  this  pictorial  method  is  both  useful  and  interest- 
ing, it  does  not  lend  itself  to  the  ready  comparison  of  a 
number  of  such  graphs  for  different  places  or  for  the 
same  place  in  diSereat  years.  By  a  similar  graphic 
method  we  can  exhibit  the  yearly  rainfall  totals  for  a 
number  of  years,  but  we  cannot  s^ow  differences  of  internal 
distribution  for  each  year  tmhss  we  are  at  the  trouble  to 
graph  rach  month  of  each  year  separately. 

.Another  m'^thod,  which  may  be  called  the  analytirni 
method.  I  have  been  applying  recently  to  the  study  of  the 
rainfall  of  the  province  of  Mysore,  India,  upon  which  I 
had  to  report  officially  from  1893  to  1908,  and  I 
have  been  much  surprised  at  the  results  brought  out  by 
this  method.  The  same  method  applied  to  me  rainfall 
statistics  of  England,  Scotland,  and  Ireland,  as  given  by 
Or.  H.  R.  BliH  la  "  British  Rainfall "  for  1908,  riiows 
also  curious  and  intensting  results. 

The  method  consists  in  the  application  of  the  wdQ>4ino«n 
formula  for  finding  the  position  of  dw  centre  of  ttavity 
of  a  number  of  weights  placed  along  a  straight  red,  vb. 
X»zfwjr)-^aftt>).  It  we  Imagine  the  rainfall  far  the 
months  of  th«  year  Januaiy,  FraroafTi  .  *  Decsoabsr  to 
be  weights  placed  akmg  ao  axis  at  mstances  1,  s  ...  is 
units  from  the  Ortftin,  or  end  of  the  axis  (Jaauaiy  1), 
multiply  each  month*s  rainfall  by  its  distance  from  the 
Origin,  and  divide  the  sum  of  the  products  by  the  total 
rainfall  for  the  year,  we  get  the  position  (or  date)  at  wMdl 
the  year's  rainfall  might  be  supposed  to  have  iiilen 
all  ta^|etller  to  give  the  same  effect  as  the  saparate  monthly 
falls. 

The  Mysore  Province,  whirh  has  about  the  same  area  aS 

Scotland    without    the    Isles    (38,000    square   miles),  Is 

divided  into  eight  Districts,  which  differ  greatly  in  the 
amount  of  yearly  rainfnll.  as  well  as  in  the  monthly  dis- 
tribution.    Each  District  is  divided  into  a  number  of 
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parishes,  callf;tl  Taluks,  and  Uiv 
chief  town  of  each  Taluk.  The 
ihe  rainfnl!  for  each  District, 
riiinfall  of  mi  1'.  District  for  tli 
have  found  tlic  C.G.,  also  for 
are  given  for  compariton : — 


r.iinfall  i<!  {»aii{J»d  at  tlv 
:mari  of  itit-v:  is  UiUl-ii  as 
icm  the  average  monthly 
p.i^t  thirty-nine  yrars  I 
the  ^ear  igoi,  and  they 


No.  of 
Taluk«. 


Kanpilore  ...  lo 

Mywre  ...»  ij 

Hassan    8 

Chitaldrug...  9 

Tumkar   10 

Kotar...    ...  II 

Shimogit  ...  9 

Kadur   7 


K«infatt 
3048 
27S3 
57  95 
ai-jo 
25  90 

2789 
66  60 

73  00 


C-O. 

7  9i 
774 
7-62 

7-51 
8oi 

8  14 
7-34 
7  40 


190E. 


KainCall. 
25  49 
24  24 

27-98 

1 4  03 

15  76 

16'CO 

67  3' 
63  74 


C.G. 
647 

6  64 
0  74 

6  9i 

7  ex  J 

7  07 
714 
706 


Province ...  77 


6"9i 


3679        768   ..    29  94 

The  Shimoga  and  Kadur  districts  eacli  include  thrc 
atatiOM  Vrbere  the  rainfall  Is  cnormomljr  tfeater  than  at 
the  other  stations ;  yet  though  Ihe  tmrty-nine-years' 
average  annual  rainfall  for  six  of  the  Shlmoga  Taluk 
etatiom  ia  only  iS-J^  inches,  .nnd  for  the  thrcv  stations 
of  great  rainfall  It  is  128  24  incheis,  I  find  that  the  jm 
pontioD  of  the  C.G.  is  7  28  for  these  three  stations,  whih: 
for  the  whole  nine  stations  it  is  7-34.  In  the  same 
Shimoga  District  there  ar«,  bt>»idc-s  the  nine  Taluk  stations, 
fourteen  additional  rain^auge  statioas,  among  which  are 
.Agumbi,  with  a  mean  vMrly  rainfall  of  33317  inches, 
Aralagode,  with  mean  of  237-79  inches,  and  Karur,  with 
mean  of  115  79  inches,  and  I  find  the  C.G.  for  these  is 
at  7'^9i  7'".        7- '3  respectively. 

It  is  to  be  noted  that  the  great  deficiency  of  rainfall 
throughout  Mysore  Province  as  a  hI.oI-  fur  •h'-  vi-.n  1908 
is  indicated,  not  only  by  the  diminished  yearly  tui.il>,  but 
Iw  the  displacements  of  the  C.G.  for  e.-»ch  Distri'.  t  ;iini  for 
tne  whole  Province.  This  means,  of  cours*-.  iii.it  the 
doficiency  was  in  the  "  l.ittcr  rains  "or  thos'-  lor  the 
north-cast  monsoon — but  iIil-  iniporiani  thin;;  is  that  we 
have  a  simple  numerical  in'-.i^ur'-,  by  (ombining  the  dis- 
placcmrnt  of  the  C.G.  uud  the  total  rainfall  defect,  of  the 
real  rainfall  deficiency  for  the  year.  Thus  while  the  rain- 
fall average  for  the  wIkiIp  Province  was  i8-6  per  cent.  I»f.s 
than  the  yearly  normal,  the  deficiei'.i  y  ot  tlv  T(itti-m<.»ii,  ti/. 
as  we  may  call  it  in  the  language  of  mechanics, 
.",  s  p«  r  cent..  Which  agrees  better  with  the  agri- 
cultural effect. 

This  h.-»s  led  m-  to  examine  Dr.  H.  R.  Mill's  "  British 
Rainfall  "  for  i<)»>H,  .»iid  the  results  tA  working  out  the 
C.G.  for  a  large  number  of  viatiuns,  and  for  the  190R 
mean  rainfall  of  England,  '-•i  utlaiul.  and  Ireland,  are 
intercstirii^  I  'te  position  of  tie-  C.G.  for  the  monthly 
mean  rniriLiH  uf  122  stations  in  Ivngland  and  Wales  is 
f.  54,  ol  stations  in  Scotland  6'37,  of  53  stations  in 
iiei.i'iii  ''7-',  atifj  of  2?ri  st.Ttion';  in  the  whole  British 
•  sles  'I  ?;  for  <  II- .nu  ll  h.  wcli  i.rnratl  23  78  inches, 
it  is  0-48 ;  for  Horrovvd.»lc"  ((..unibcrlaiid),  with  rainfall  of 
127-38  inches,  it  is  6-54;  for  Glenquoich  flnvenif  ss),  with 
107  40  inches,  it  is  6-3 1  ;  for  Kcnni.ire  (Cn.  K«  rry),  with 
7001  inches,  it  is  6-50. 

From  the  Journal  of  the  ScoUish  Meteorological  Society 
for  t908  1  find  the  f^lowlag  results 

cc. 
6-54 

648 
6-87 

6  68 


rain-moment.  Thus  I  liave  worked  out  the  results  for 
Bangalore  from  1867  to  190.S,  amJ  find  that  white  the 
average  position  of  the  CO.  is  7-81,  the  positions  for 
1875  and  1876,  the  successive  droughts  of  which  caused  the 
great  Mysore  famine,  were  6-82  and  672,  and  while  the 
average  rain-moment  is  276,  it  was  for  those  years  only 
151  and  117  respectively.  I  also  find  that  for  tlic  two 
years  1907  and  190S  the  C.G.  for  Bangalore  was  at  6-77 
and  6  0S  respectively,  and  that  the  rain-nioments  were  314 
attd  157 ;  which  agree  with  the  fact  that  Mysore  narrowly 
fscaped  another  serious  famine  quite  recently,  and  give  a 
measure  of  the  margin  by  which  it  escaped  the  dttaster 
eniised  by  the  rain  defidencv  of  1875  and  1876. 

It  is  evident  that  we  might  easily  graph  on  the  same 
sheet  for  a  scquenre  of  years  (t)  the  total  rainfall;  (2)  its 
yearly  C.G.  ;  and  (;,)  its  rain-moment  or  coefficient.  Thi«i 
principle  will  also  give  the  data  for  charts  of  the  general 
distribution  of  rainfall  in  a  country  for  any  year  or  series 
of  years.  That  each  station  and  country  has  its  rain« 
'  onstant  which  can  be  expressed  numerically  seems  to 
be  more  than  a  mere  theoretical  curiosity. 

J.  Cook. 

30  Hermitage  Gardens,  Edinburgh. 


Lycopodium  Spore  a. 

Miss  Editm  A.  Stosf.v  states  (Natvrk,  January  6,  vol. 
Ixxaii.t  p.  that   with  a   large  aperture  microscoipe 

objective  and  oblique  illumination,  Lycopodium  sporr-s  are 
j  seen  to  be  coated,  with  hair-like  projections.  We  believ« 
:  this  appearance  to  be  ilhisory.  Owing  to  the  transparency 
I  of  the  outermost  layer  of  cells,  the  margin  of  the  spore 
!  is  quite  invisible  under  certain  conditions,  giving  to  Ovc 
radial  cell  walb  the  appearance  of  hair>like  projections. 

Photomicrographs  of  some  of  thece  spores  reproduced 
in  the  Phy$ikalUeke  ZeitschHft  of  Febroaty  t,  p.  7S,  show 
the  effect  in  question  in  some  parts  of  the  field,  and 
evtdenoe  the  correctness  of  the  eiplanatifm  ^ven. 

John  Zslcnt. 

L,  W.  McKeeham. 


Dr.  H.  J.  HaBsan  and  the  Coprabagvn  Mastaia 

of  Zoology. 

I  BEG  permission  to  acknowledge  the  receipt  of  the  operr 
letter  S'-iit  nv;  thrauj;li  \uiir  JuurtMl  of  March  10,  by  the 
leading;  ^ooiogisis  ol  Great  Britain  and  Ireland,  regarding 
my  resignation  from  the  Copenhagen  Museum  and  my 
zoological  investigations.  I  .'im  deeply  conscious  of  the 
great  hur. mr  done  me  in  sending  me  surh  ;in  adJr-  '--,  .ir.'l 
I  regret  that  I  am  unable  to  write  to  all  personally  ;  but 

i  for  that  reason  I  wouM  r'qie  -t  th'ui  through  your  OOltUttn* 

1  to  accept  my  most  sincere  ar.'l      .irifeit  thanks. 

I  H.  J.  HassKM. 

1     S«e  Juni  Plads  No.  1,  KjAbenhavn,  F.,  March  17. 


MaBBSOfthe  eight  principal  towns  of  ScolUnd 
Rfeans  lor  all  Scotland  hr  looS 

llcam  tot  all  Seothod  for  fifty  ytita  (ii^36- 

V  j|G^  y       «  a  *       •  ■  •  •  ■  • 

Meame  Ibr  1908  of  eii^tcen  Li| 

Scottish  coast 


.ighthousrs  on  the 
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r-  -Tmrk  ihlc  that  the  rainfall  should  be  so  small  at 
I,  L'l  i'm' I-  -.  and  that  the  law  of  rain-distribution 
rhroughuLi;  ile  vrar  should  agree  with  that  for  the  land- 
stations.  1  11.  smallest  rainfall  for  1908  was  at  the  Isle 
of  May  Lighthouse,  where  it  was  only  18-33  inches,  with 
C.G.  at  6  00 :  and  the  heaviest  rainfall  was  at  Ardna- 
murchan  Lighthouse,  where  It  was  S/>99  inches,  with  C.G, 
.It  6  63. 

This  method  is  readily  applicable  to  the  gra^e  presenter 
tion  for  a  series  of  years  either  of  the  C.G.  or  of  the 
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Title  of  the  Natural  History  Muaeani. 

What  has  hisfor>',  in  its  present  s-nse,  to  do  with  ih'- 
suhjert?  What  have  the  Muses  lo  do  with  it?  ('"r'njnh- 
Terpsifhore  is  not  included  at  any  of  the  musrirn-.  'I 
N.H.M.tB.M.)  is  iifit  .1  museum,  hut  a  Natur'-iim.  .MtghT 
not  a  t<-n-syllabl>'  u  nm  on  the  other  side  of  the  way  tf^ 
replaced  bv  the  .\rteum  'f  Then  Bioomsbury  might  n*^  th-' 
name  llisioreum.  The  address  need  not  include  London 
or  England,  as  no  other  place  uses  these  terms.  For  all 
scientific  reference  one  word  would  be  complete. 

W.  M.  F.  P. 


The  Meaning  of  lonisation. 

Is-  his  lecture  at  the  Royal  Institution  on  March  11,  Dr. 
Drereton  Baker  proposed  the  term  electromerisation 
instead  of  ionisation  when  applied  to  gases.  May  I  venture 
to  suggest  the  word  "  electronisatinn  "  as  more  euphonious, 
and  as  indicating  the  essential  difference  in  the  procesa* 
viz.  the  freeing  of  electrons  instead  of  ions? 

W.  OSAKB  BuTf-ncR. 

Holyrood,  Ealing,  March  iS. 
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NUMERALISED  PROFILES  FOR  CLASSiFICA- 

riOS  ASD  RECOGSITION. 

^HEX  children  or  savapes  attempt  to  draw  a 
hiifnan  pn>rilt\  tin-  ri--.ult  is  usually  a  rude 
h<nrc  that  lavs  sircss  on  l"i\r  cardinal  points.  These 
aio  the  notch  brlwet'ii  ihu  brow  and  llu-  nose,  the 
tip  of  the  nose,  the  notch  between  the  nose  and  the 
upper  lip,  the  partinf^  of  the  lips,  and  the  tip  of  the 
chin.  SuMMwing  these  five  points,  B',  V,  U',  L'.  and 
C,  to  be  located  with  fair  precision,  as  will  shortly 
be  shown  to  be  feasible,  then  Fig.  I  is  directly  de- 
ducible  from  them,  tof^etlier  widi  ttie  vertieat  ana  hori- 
wmtal  ax.  s,  C  R',  and  C'X  at  right  angl.  s  to  C'JV. 
The  position  of  the  five  cardinal  point>  varies  in 
tl:lirr>  nt  prolile-,  much  more  than  the  probable  error 
of  measurement-  So  though  Fig.  i  is  a  rru  re  >.krleton. 
which  determines  what  may  be  called  the  -i  t  of  the 
features,  and  corresponds  to  the  primary  triangulalion 
of  a  countrv,  other  points  arc  to  be  WHPived  from  it, 
and  simtlariy  utilised^  Among  th«w  are  the  intersec- 
tions with  me  outline  by  perpendiculars,  drawn  from 
the  middle  or  other  specified  division  of  the  lines. 
This  skeleton  ser\*es  as  an  excellent  basis  for  the  classi- 
fk:ation  of  [irotilcs  and  for  anthropological  statistics. 

Peculiarities  of  profile,  as  .a  racial  or  family  char- 
acteristic, can  be  expressed  nunicrically  by  an  exten- 
sion of  this  system  in  a  way  that  promises  to  be 
aenrkealrie  for'  eugenic  records.  It  was.  in  fact, 
largely  with  this  object  in  view  thnt  I  began  the 


Fiai      FIG.2        FIG.  5 

inqutr>'.  The  replacement  in  all  scientiiic  work  by 
numericat  values,  in  the  place  of  vague  adjectives, 
i*  a  gain  of  first-class  importance.  There  is  no  wa\' 
known  to  roe.  other  than  this,  by  which  lilcenesse's 
can  be  "lexiconised.**  that  is,  arratigcd  as  words  in 
a  dictionary.  A  neetled  portrait  may  by  its  means  be 
discovered  by  a  formula,  as  a  spoken  word  is  found 
in  a  dictionary,  by  the  letters  th.il  express  its 
.Ndund.  There  are  many  simple  purposes  of  news- 
paper interest  to  which  this  same  metfiod  might  be 
applied,  but  with  more  elaboration. 

The  practice  of  cataloguing  profiles  may  perhaps 
beoonic  useful  aa  a  secondary  m^ns  of  Identification 
when  the  number  of  .persons  who  may  require  to  be 
identified  shall  have  become  too  large  to  be  mdily 
dealt  with  by  fingei -prints  alone. 

It  will  be  shown  {F'tf^.  5)  that  four  telegraphic 
'■  words '"  art;  sufiicient  to  convey  a  verv  fair  pro- 
file likeness.  The  cost  of  sending  nn  extra  four  w urds 
by  telegram  to  any  part  of  the  British  Isles  being  only 
two^nce,  and  of  a  moderate  amount  over-seas,  the 
practice  of  telegraphing  profiles  of  persons  of  current 
Interest,  might  become  common.  A  refugee  criminal 
Could  easily  be  outstripped  by  his  jMrtrait,  aufliciently 
like  to  Mm  to  justify,  in  connection  tnth  oorrobora- 
live  evidence,  his  being  placed  for  a  while  under  police 
observation.  The  measures  of  profiles  must,  of 
c<iiirse.  be  reduced  to  uniformity.  Thus,  by  utilising 
two  out  of  the  five  cardinal  points  to  give  direction 
and  scale,  die  mean  positions  of  the  reniainiog  tlvee 
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poinls  may  be  determintd  for  any  f^nven  race  or 
famih,  together  with  the  frequency  ot  deviations  of 
any  given  amount  from  those  mean  positions,  and 
such  other  deductions  as  can  be  reached  by  the  modem 
methods  of'  statistics. 

The  corrected  values  are  here  described  by  the  same 
Idlers  as  the  original  ones,  but  without  me  dashes, 
'llie  standard  scale  that  is  used  is  such  that  BC,  the 
corrected  value  of  B'C,  shall  be  always  50  units  in 
lenu,'tli  I  see  l  it;.  5I.  Thc  reduction  is,  of  roui  -e, 
i  !ti  c  ti  (1  by  nuitiipU  ini;  ench  measure  in  the  portrait  by 
;o  dl\  id(  (1  by  its  !!'(_■'.  The  number  50  is  jirefrr.able  to 
100,  which  would  probably  first  suggest  itself,  for  a 
variety  of  practical  reasons,  into  which  1  need  not  now 
enter.  Two  figures  are  assigned  to  each  measure,  so 
the  values  o,  I,  S,  ^.Q,  have  to  be  written  00,  ot,  OH, 
oq.  The  measttres  are  recorded  to  ^  the  nearest 
integer,  thwe  !»*lng  no  room  for  fractions,  decimal 
or  other.  A  mlllimefre  is  n  convenient  unit  for  pur- 
poses «»f  dravvint;,  more  so  than  one-ttnlh  ui  an  inch; 
th(  refore,  in  reproducing  the  corrected  measures,  BC 
beciiines  50  miliimetres,  and  the  other  measures  are 
altered  in  the  same  proportion. 

.\  thick  beard  interferes  with  detennining  L'  ■and 
L  ,  but  their  positions  can  usually  be  inferred  with  a 
useful  degree  of  precision  in  moderately  bearded  faces. 

The  accuracy  with  which  the  five  cardinal  points 
can  be  located  differs  considerably.  The  most  exact 
determinations  in  an  unbearded  face  are  those  of  the 
points  C  and  N',  and  the  direction  of  thc  line  C'B'. 
U'  comes  next  in  order  of  exactness,  then  B',  and, 
lastly,  L'.  The  distance  bet\\een  a  line  joininir 
C'N'  and  a  par.dlel  line  tangential  to  I'',  can  be  fixed 
with  precision  but  is  not  used  here.  C  and  N'  are 
each  defined  by  the  intersection  of  two  tangents,  as 
shown  for  N'  in  Pig.  3. 

It  is  well  to  examine  these  conditions  more  closely,  as 
thev  bear  on  thf  treatment  of  curvatures  jjcncrallv.  A 
knowltdge  'if  th-ni  permits  rough  and  ready  drnwlnj:, 
in  which  th-?  priiiiipal  matters  are  attended  to,  the  Its* 
rs,i.|iii,(!  fwic'S  h.-^ni;  more  or  less  disrc^jardi  J.  One 
of  the  t.-tn^;' nts  is  parallel  to  C'B',  which  is  trentf^  as 
Vertical ;  th'-  oth.  r  is  inclined  to  the  vertical  a:  4^ .  Con- 
s<'qt!<»nfK',  tlio  l  urvi-  of  N'  i<!  rnntnined  in  an  ebuisf  angle 
of  ifni"  4;''-  ij.^".  Th'"  tip  of  CMch  pronilner.re  .Tnd  the 
bottom  of  each  Itoll^iw  is  r' pn-si  iit'-d  bv  oii--  or  other  of 
the  three  short  cirful;ir  af  s  slunvn  -.n  V\fi.  J.  which  are 
suflfirientiv  niiinfrfiiis  fur  t!i  -  pvirpo&e*  to  which  they  are 
here  applied.  Tim  r. nirrs  nf  all  circles  that  touch  both 
the  vertical  and  th'-  diriiinnal  wit!  nerc«sarily  lie  in  the 
line  that  bisects  thf  dbtusi-  nn^ih'  between  them;  con- 
sequentU".  N'O  forms  nn  anj:!'  with  ttie  vertical  that  is 
equal  to  Ii.ilf  i;,>',  'ir  '173".  'I  He  tant'cnt  of  this  angle  is 
J-4T4;  ;  therrfori^  tlv^  [josition  of  thf  bn"  of  centre*  mav 
h':-  fniuul  by  l.ivint;  f>ff  .a  point  V  in  .t  v-rtirnl  din-ction,  at 
lo  units  of  long'h  from  O.  .ind  by  dr.Twinj;  annth'-r  line 
fri'iii  \'  hoi  i/c  intall\  tn  W,  at  a  djst.inre  from  it  rqu.il  to 
24- 14  of  tilt;  same  units  ns  hifnrr'.  Th'-n  thf  linn  of  fntres 
pas>.  s  Il^rmigh  O  and  W.  It  i>  o.Tsily  sbown  (Vip,.  t,)  that 
the  points  of  contact  between  thc  cirri"  .nnd  thr  twi> 
tangents  are  exactly  45°  of  arc  apart.  Thi'  li^nglh  of  th" 
chord  of  that  angle  is  "qual  to  a'lout  three-qunrt'-rs  of 
its  radius.  The  shortness  of  thr  el-.ord,  w-bf-n  tbr-  r.ndius 
\<t  ^mnll.  is  well  seen  in  Val.  j.  and  tnust  be  liorrv  in 
mind:  it  accounts  for  ttv  si.-ircdv  notin-abli-  di  ffi-rrflces 
in  the  curv.iture<,  an<l  ronsrqu'-nlly  fot  the  fewnrss  of  the 
standard  .nrcs  th.it  .ir-^  nTrss  irv.  The  arc  of  4^^^  ie  shown 
bv  a  heavy  in  F'c.  3,  where  the  circle  b.ns  a  radius 

of  10  mm.  Th' r*-  is  often  a  colloquial  confusion  brtwecn 
the  obliquity  of  the  planes  between  which  an  edge  lies 
and  that  of  the  sides  of  the  edge  itself.  The  former  m.iv 
be  very  acute,  and  the  angle  of  the  edge  would  be  equally 
acute  if  the  planes  were  prolonged  until  they  met ;  but 
usually  they  do  not  me«r,  the  edge  itself  being  more  or 
less  rounded.  The  acutely  inclined  faces  of  a  knife  mav 
have  a  blunted  edce.  tliat  fails  to  cut  the  skin  without 
miieh  pressure,  while  a  broken  piece  of  Cbns,  fiw  fracture 
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of  which  is  peqxindicul;ir  to  its  face,  but   the  fdj^e 
which  is  not  blunted,  only  too  jcadjly  makes  a  j^ash. 

The  arcs  of  45 '  in  l  it;.  2  all  refer  to  Ihi;  cuttui^j  edge,  so 
to  speak.  Tho  dirt-ciioa  of  the  lines  within  which  the 
cutting;  cd^o  i.<  situated  is  detcrinincl  fajT  tbm  ■4jWWlt 
cardinal  points  towards  which  Ihov  point. 

Refirrir.^:  bark  I'i^.  ;,,  6l'-OM-r,  the  radius, 
ON  =  fXJ-c>S2,  tlierefurt-  tljf  diitaate  be:\vt?cn  N  nnd  t'-e 
circle  is  only  rxn^.',  which  for  a  radius- 10  mm.  is  about 
three-quarters  of  i  nun.  This  small  valu<i  is  ditniiiibhi  <1 
in  proportion  for  Ifs'-.  r  \a!u's  of  r  (sec  Fii^.  j),  so  for 
prartital  purposes  N  i.ind  •iirnil.irlv  C)  may  be  considered 
to  lie  only  just  outsid  ■  tin-  convfx  circumference  €(  the 
arr  by  which  they  an'  in  rarli  x .\.^f_  represented. 

Th'?  values  of  r  \vhi<h  .-ire  used  :is  standards  for  the 
less,er  rurv.ittsrr's  .«»re  ;  nun.,  6  mm.,  and  10  mm.  The 
drawins^s  in  i  i^'.  4  .irs  not  exactly  on  this  scale, 
d;fferenr'~s  .ire  uiii iTiportnnt.  It  is  unnece«snrv  t 
these  Nm;i!l  curV'  s  i.-ito  <i.ncavo  and  convex,  as  th'jir  con- 
dition in  tb.it  r<  spf  i  t  \<i  indicated  by  the  part  tht-y  phiy 
in  the  prol'iN  .  Two  o^iv  r  curvatures  of  the  larg'  r  radii, 
as  mm.  and  30  mm.,  arc  used  to  express  and  to  define 
the  concavity  or  the  convcxiQr  «l       rWige  Of  tile 

It  is  well,  at  the  ride  of  some  repeti- 
tion, to  describe  lit  a  nnfi^Ie  paragraph 
the  nomenclature  of  the  five  cardinal 
points  in  the  orijrinal  portrait.  B'  is 
the  point  in  the  fronto-n.-isal  notch  .'it 
what  is  judp^ed  to  be  its  deepest  part; 
N'  is  the  tip  of  the  nose,  found  in  the 
way  already  described;  U'  is  the  point 
of  contact  between  thip  nasolabial  notch 
and  a  tangent,  drawn  dlanmaUy  to  ttj 
L/  Is  a  point  half-way  oetween  tfie 
furthest  positions  at  which  the  lips 


formulae.  Twenty  figures  enter  into  each  formula; 
they  are  arranged,  as  for  telegraphy,  in  the  way 
already  described,  into  four  groups  of  five  figilKS  kl 
each  group.  A  "figure,"  in  telegraphic  buiguage. 
indudes  not  only  the  ten  numerals,  o  to  9,  but  ttw 
three  ^mbols  in  addition,  of  a  stop  ( . ).  a  hyphen  (-)• 
and  a  short  oblique  line  ( / ),  such  as  is  used  in 
fractions.  The  arrant^cment  in  groups  of  five,  or  in 
"quintets,"  proved  suitnhlo  to  other  similar  work  on 
which  I  w.Ts  en^fDj^ed,  so  it  has  been  adopted  through- 
out. In  the  four  quintets,  or,  we  ni.iy  say,  in  the  four 
•moris  that  compose  a  formula,  the  first  three  refer 
respectively  to  N,  U  and  L,  and  in  tliat  order.  The 
first  two  and  the  last  two  figures,  in  each  of  the  first 
but  the  t  Ri^'^  ^'^^  position  of  the  point  in  ques- 

o  divid-  ^  ^'  *°        nearest  whole  millimetre. 

The  middle   ri^,'ure  of   the  ouintet  is  derived  from 
I  Fig.  4  lo  describe  the  peculiarities  of   the  profile 
at  and   immediately  adjacent  to   that   point.  The 
,  fourth  and  last  of  the  quintet%4s  preceded  by  a  dot 
1  ( .  )>  to  sliow  that  it  belongs  to  a  separate  cat«g«rjr. 


would  touch  one  another  if  they  were 
li^'htly  closed:  C  is  found  by  a  similar 


method  to  that  used  for  N'. 

The    porir.iiis     arc     described  by 
numerical    formulae.     Each  formula 
connsts  of  four  groups  of  figures,  five 
figures  in  each  group.   The  shapes  of 
the  profile  at  and  immediately  adjacent 
to  w  cardinal  points,  and  ttiose  of  the 
Intermediate  links,  are  expressed  by 
single  numerals,  as  set  forth  in  tabular 
form  in  Y\^.  ^.    Not  more  than  o  to 
0,  or  10,  varieties  of  .shape  are  provided 
in  each  cas<e.    Thus,  (he  radius  of  the 
standard  curve  that  best  fits  the  fronto- 
nasal notch,   \>,  is  expressed  by  its 
appropriate  numeral,  as  shown  in  the 
first  line  of  Fig.  4;  also  the  inclination 
of  the  brow  hnimdiately  above 
whether    it    slopes    forwards,  badc- 
wards,  or  is  upright.   The  ridge  of  the 
lAisc  ^'  is  counted  as  either  sinuous,  concave,  or  convex, 
in  two  or  three  different  decrees,  or  eUe  as  straight. 
Tlic  letter  n  includes  bath  the  very  tip  of  the  nose  and 
the  outline  underneath  it,  which  leads  towards  the 
naso-labial  notch.     The  letter  u  includes  tbo  naso- 
labial notch  and  the  first  portion  of  the  upper  lip. 
The  lips  require  two  statements,  and  therefore  two 
separate  figures;  the  former,  I^,  shows  whether  the 
Hps  are  shut,  parted  in  the  portrait  by  i  or  2  mm.,  or 
open  by  3  mrn.  or  innre,  and,  attain,  whether  they 
project  evenly,  are  overhung  or  underhuntj.    The  latter 
notation,  //,  expresses  the  sizes  of  the  upper  ;ind  lower 
lips  respectively,  whether  they  are  small,  medium,  or 
large.    The  outline  between  the  lower  lip  and  the 
chin  is  always  notched,  and  It  describes  the  slie  and 
position  of  the  notch,  whether  It  be  small,  msdium, 
or  large,  and  whether  it  be  high,  medium,  or  low. 
The  curve  of  the  chin  itself  at  C'  is  not  given. 

I  have  called  these  profiles  '  nunu  rnlised"  to  express 
the  fact  tiiat  they  arc  tr-msformed  into  numerical  |  lo  the  right. 
NO.  2109,  VOL.  83] 
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r.aiTKly,  to  the  peculiarities  of  b,  g.  U,  and  fc,  as  set 
forth  in  Ki}^.  4,  and  in  that  order.  When  pro- 
ceeding to  draw  a  fig'ure  from  a  forniula,  it  is  advis- 
able for  a  beginner  to  use  Iracini;  paper.  Then,  after 
drawing  an  arbitrary  line  in  any  convenient  place,  of 
so  millimetres  in  length,  to  serve  for  BC  and,  therefore, 
for  the  vertical  axis,  and  another  line  C^,  at  right 
angles  to  CB  at  C,  for  the  horizontal  axis,  to  plot  the 
positions  of  N,  U,  and  L;  then,  laying  the  transparent 
paper  upon  Fig.  4,  to  trace,  or  copy  on  an  enl.irt^ed  or 
reduced  form,  according  to  the  space  avail. ibie.  the 
fi^:ures  of  «,  u,  and  Ip,  very  faintly.  Next  tu  do  t'l-^ 
same  to  b.  g.  U,  and  k.  .Afterwards  to  harmonise  the 
whole  tentatively,  with  faint  and  brush-like  strokes; 
lastly,  with  a  free  and  firm  hand  to  draw  die  outfioe 
throtigh  them.  Tracing  paper  may  otherwise  be  con« 
venient,  because  when  the  original  profile  looks  to 
the  left,  by  the  simple  act  of  turning  the  trat%d  out- 
line it  affords  an  almost  equally  dear  profile,  lookti^ 
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When  traasfonning  the  portrait  into  a  formula,  the 
fewene  process  has  to  be  followed  with  little  altera- 
ttoo.  Before  finally  adopting  any  formula,  the  por- 
trait shoiiltl  be  reconstructed  from  it  and  the  formula 
revis^'d  wliere  necessary.  It  is  easy  alter  a  little  i>r;(C- 
tice  nifjiitally  tu  compose  a  formula  so  far  as  the  seven 
small  letters  are  concerned,  from  n  brief  inspKction, 
either  of  the  picture  or  of  the  living^  face ;  also  to 
rnmduce  bv  copying  by  eye  the  symbols  from  Fie.  4 
without  canng  to  trace  them.  In  short,  the  whole 
operatioa  may  be  satfsfactorily  gone  through  by  an 


traits  are  by  no  means  deficient  In  resemblance  tO 
their  originals.  1  thinic  thqr  are  oonsideFabhr  mofO 
lilce  to  them  than  the  dcetehes,  usually  printed  in'  the 

itiListrated  newspapers,  are  to  the  public  characters 
whom  they  profess  to  reprcscnr.  They  are,  to  say 
the  least,  of  considerable  negative  value,  sulVicing  to 
eliminate  at  the  rate  of  about  nineteen  out  of  every 
twenty  individuals  as  not  being  the  person  referred  to. 

Any  form  of  telegraphy  suffices  to  transmit  these 
four-word  profiles.   In  otlier  respects  they  are  far 

inferior  to  those  complete  pictuns  now  tranaoiitted 
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Fir..  5. 

Exfiamuiim  of  the  fint  formuU,  namely,  that  of  Jame*  tiotwell;  the  otbm  «ic  to  be  read  on  lh«  uine  principle.    Na  JO ; 
M«,  13.   U«aS;U^oi,  U.i8sLf>o3.  The  smsll  letters  «w, «,  6 ;  m.  6 1  ^,  4.  ^.  S )  1.  a ; //,  a ; 5. 


intelligent  pCffSOtl  In  ampid  and  off-hand  way.  This 
oligbt  become  a  popular  game  for  the  members  of  a 
parqr  to  practise  ttwir  art  upon  one  another,  cai«bdng 
taksn  that  the  five  cardinal  points  shouM  be  truly  laid 
down,  perhaps  by  tracing'  a  shadow. 

Eight  couplets  of  very  different  features  are  i,'Iven  in 
Fig.  5,  botn  for  illustration  and  !ur  the  reader  to 
practise  upon.  Eacli  couplet  contains  the  ori(^'inal  por- 
trait on  the  left,  its  formula  along  ttie  bottom,  and  the 
reprodiK  ti  n  from  iSt»  formttla  (to  the  standard  scale) 
on  the  right. 

It  will  be  seen  from  Fig.  5  that  four-word  por- 
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between  certain  offices,  by  means  of  oostly  and  deli- 
cate apparatus,  by  a  method  at  prsssot  not  developed 
to  its  utmost. 

It  will  be  observed  that  in  the  second  of  the  portraits, 
namely,  that  of  Dr.  Bennet  Langton.  the  point  L  lies 
to  the  left  of  CY,  and  has  therefore  a  negative  value. 
This  is  — fi4,  but  is  exjiressed  here  as  96,  an  artifice 
wliich  [jracticaiiv  transfers  the  horizontal  measure- 
ment from  CY  to  another  vertical  line  drawn 
parallel  to  CY  and  100  mm.  to  its  left.  No  con- 
fusion need  arise  through  this  transtormation* 
[  sitiKt  it  leads  Co  very  large  values  lying  adjacent  tv 
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\cx\  small  ones,  and  tlu-rffurc  shuwinj^  that  tlicv 
belong  tu  \  different  cau-gorj".  Thf  minus  values*  in 
V  arc  -imilariy  trcnted.  Ine  process  may  alSO  be 
extended  beyond  the  eight  squBres  of  o  to  too  mm. 
in  their  sides,  that  surround  die  primaiy  one. 

My  expcrimt-nts  have  been  chiefly  made  upon  the 
"Collection  of  Vortraits  by  George  Dance,  R.A., 
Slcfii'hi  il  tnini  Life  and  Knfjraved  in  Imitation  of  the 
<.>rif^iiial  1  )rau  irifj*  "  (Lonptnans  and  Co.,  i*H>y|.  Tliey 
were  convtnitnt  to  work  with,  hcinjj  all  drawn  on 
scales  differing  little  from  that  ol  the  standard.  .Ml 
the  portraits  are  unbearded  and  in  exact  profile,  with 
three  or  four  exceptions.  Tliose  that  are  available 
are  sixty-eight  in  number.  The  name  of  the  person 
to  whonj  each  of  the  einht  portraits  in  Fig:,  s  applies 
is  written  along  its  top,  and  the  volume  and  page  of 
the  two  folios  by  Dance,  from  which  the  orif^iii.ii  was 
traced,  are  given  in  the  upper  Iefl-h.in<l  corners. 
There  are  several  nofaltilitici  n\  collection  besides 
those  in  Fig.  5.  Among  them  are  Horace  Walpole, 
General  Paoli,  Haydn,  and  John  Philip  Kemble.  \n 
exliibidon  of  Dance's  pictures  was  recently  held  in 
London.  He  had  a  considerable  reputation  in  his 
time  as  a  portrait  painter. 

.Methods  have  been  used  to  aid  the  recollection  of 
dates  and  other  liLTiircs.  That  l»v  Gra\,  in  bis 
"  .Menioria  Technica,"  was  lo  Uansiurm  oai  It  ncnKTal 
into  either  a  consonant  or  into  a  vow<  1  or  diplitluni^;. 
as  might  be  the  most  convenient,  and  thereb\  to  build 
up  words  eas^  to  pronounce  and  to  remember.  Those 
who  are  familiar  with  such  a  process  might  appiv  it 
here,  and  convert  the  four  quintets  of  numerals  into 
four  words,  getting  over  the  difltculty  of  employing 
the  three  additional  symbols  as  best  they  can.  If 
tiny  Mirc.d.  the  phrase  of  "four-word  profiles" 

wuuld  h'-  liter. illy  exact. 

I  do  not  imd  that  a  general  rescmbfam-e  (  in  be 
much  iacrea.sed  by  using  one  or  a  /I'w  more  quintets 
or  words.  .\  tifth,  or  even  a  sixth,  quintet  might,  how- 
ever, be  usefully  employed  in  extending  the  range  of 
the  profile,  if  it  contained  one  figure  to  describe  the 
chin  and  just  below  it,  another  to  describe  the  brow, 
and  two  figures,  00  to  ijq,  which  would  perhaps  suffice 
to  LTiv  e-  the  size  and  gcn«  ral  shape  ot  tin  head,  aKo 
lo  di'line  the  mustachio  and  Ijeard  i>t  laishaven  tace>.. 

The  next  distiiua  >taL;e  in  order  of  aciau.iey  is 
se[>araled  by  a  great  distance  from  ihe  preMui  one. 
It  requires  so  large  a  number  of  dots  that  straight 
or  slightly  curved  lines  drawn  through  them  will  flow 
smoothly  when  seen  at  the  ordinary  reading  distance 
fiY>m  the  eye.  It  needs  as  many  as  perhaps  fifty 
tjuinteis  to  describe  a  profile  with  exactness  and  the 
rest  of  the  head  wiili  rou;;h  [ueilsion,  .uid  ->till  more 
lo  include  the  e\  c  and  ear.  I  h  i\  e  ni.ide  m.iny  of 
these,  wliii  h.  ulieii  i  educed  to  the  si.ui'Jard  sc.ile  of 
BCcjo  nun.,  arc  practically  identical  wiih  the 
originals,  when  viewed  in  a  somewhat  careless  way 
by  a  normally  sighted  person  at  a  distance  of  12 
inches.  A  special  use  is  made  in  this  case  of  the 
middle  figure  of  the  quintet.  Thus,  tlie  numeral  i 
means  that  a  hnlf-unlt  is  to  be  added  to  the  first  two 
figures ;  2,  th.it  it  i<  to  be  ad'le'd  X<^  (he  last  two;  and 
3,  that  it  is  to  be  add<.:d  (o  boll)  oJ  lluau.  This  power 
»it  liiiabl'.  mill  i;e  description  is  often  wanted  in  the 
oiKfine  tliat  joins  and  includes  the  nose-tip  and  the 
two  lips.    .Another  use  for  the  middle  figure  of  the 

JjUintet  is  to  tell  that  a  dotted  line  should  be  drawn 
rom  the  preceding  point,  to  signify  doubt  of  some 
kind.  A  hyphen  (-)  in  the  middle  of  the  quintet 
means  to  begin;  an  oblique  line  {  ')  to  end;  and  a 
point  (  .  )  moans  an  isolated  point.  But  I  will  not 
go  further  into  this  now;  neither  will  1  do  more  than 
liiiu  .it  the  wav  of  dealing  with  iKirtraits  that  are  not 
ill  exact  profile,  by  multiplying  their  huri/ontal 
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mcismc-,  into  the  secant  of  the  angle  through  whidl 
ihe  profiles  are  turned  away  from  it. 

Much  more  might  be  added  on  extension-  of  thi- 
method,  especially  as  regards  its  facilities  and  limita- 
tions in  convqring  plans— ceremonial,  strategic,  .tnd 
others— (or  newspaper  use.  But  its  |eoeral  prin- 
ciples have  been  expimned,  and  M  this  article  is  already 
too  long  I  will  end  it  abruptly  here. 

Fk.wcis  G.\{.ton. 


TIDAL    0BSERVAT10\S    IN    THE  ESGLISH 
CHANSBL  AND  NORTH  SEA. 

F3R  the  purpose  of  tracing  oorrectly  the  progres« 
of  the  tidal  wave  throughout  its  course  in  the 

English  Channel  and  North  Sea,  observations  of  the 
veriic.d  niovemeni  o(  the  tide  at  a  distance  from  the 
land,  atid  siniil.ir  obserx.ilions  liv  means  of  tide 
gauges  on  the  shore,  are  equally  necessary. 

Information  on  the  rise  and  fall  of  tide  far  from  the 
shore  may  be  obtained  from  a  ship  or  boat  at  anchor* 
and  in  Certain  localities  it  may  be  of  omsiderabte  value 
to  the  navigator. 

But,  if  the  observations  are  carried  out  with  suffix 
cietit  txactiliide  lo  satisfy  scientific  requirements,  the 
pructdurt:  hitherto  followed  for  that  purpose  necessi- 
tates weather  conditioiis  which  do  not  often  occur, 
and  seldom  last  long  enough  for  the  object  in  view . 

There  are  other  difficulties  also  to  contend  with,  dui- 
to  the  stream  of  tide  running  at  its  maximum  rate  at, 
or  about,  the  times  of  high  and  low  water.  The 
stream,  reversing  its  direction  between  tliose  time*, 
onuses  a  mark  buoy,  or  boat,  however,  tautly  moored, 
to  swinv;  o\er  :i  Certain  area  during  the  interval;  the 
nndalaiing  character  of  the  surface  of  the  grouiul,  .Hid 
the  .iction  of  the  strong  tidal  stream  on  the  lead-lin<  . 
lUu-s  tend  to  introduce  elements  of  uncertainty  whicii 
increase  with  the  depth  of  water. 

The  practical  difficulties  experienced  in  obtainiiij,; 
strictly  accurate  results  by  this  means  involve  loss  of 
time  disproportionate  to  the  value  of  the  observations, 
and  therefore  the  attempt  has  not  often  been  made.  ^ 

Trustworthy  evidence  on  the  rise  and  fall  of  tide 
is  tl'.us  almost  entirely  confined  to  the  coast-line,  with 
the  e\ci  |iiio(i  of  a  feu  obsrrv  .iiions  ot  ild<--j.;. mice's 
attached  to  the  masts  o»  v\recli»  on  oli-lying  b.uiki,  in 
the  North  Sea. 

.\  large  number  of  observations  of  value  for  the 
reduction  of  soundings  have,  however,  been  obtainej 
in  the  North  Sea  during  the  years  1886-90  by  Captain 
T.  H.  Tizard,  R.N.,  C.B.,  P.R.S..  while  command- 
ing H.M.S.  Triton  in  the  course  of  the  sur\-ey  of  th** 
shoals  fronting  the  Nt>rfolk  coast.  These,  being  taken 
by  the  lead-line  from  the  ship  at  ant  hor,  on  the  :t>- 
sinnplion  that  the  bottom  was  p.rfeciU  ii \e!,  can 
scarcelv  bi- considered  sufrlci-rutv  Irustw  ot  ilu  i<'t  s,itii. 
tific  purposes  until  confirmed  by  more  precise  tnethCKis 
which  were  not  then  available. 

More  rigorous  observations  were  carried  out  in  the 
North  Sea  by  the  late  Captain  \V.  Hewett,  R.N.,  com- 
manding H.M.  surveying  ship  Fairy  in ^1838  and  1840. 
with  the  object  of  verifying  the  prediction  of  the  late 
W  hcwell  as  to  tin  e\istcnci-  of  .in  are.i  situated 
eastward  of  Oriordncss  and  abt^ul  midway  between 
the  coasts  of  England  and  Holland,  where  the  rise  and 
fall  of  tide  was  expected  to  vanish. 

The  method  employed  by  Captain  Hewett  was  to 
moor  a  boat  he.id  and  Stern  as  tautly  as  possiMe  by 
means  of  lead-lines  attached  tO  anchors  laid  out  in  the 
direction  of  the  tidal  streams.  A  remarlcable  eleva- 
tion in  the  form  of  a  ridge  on  the  bottom,  with  a  depth 
of  iSj  fathoms  over  it,  having  been  previously  •!■  - 
tected,  the  boat  was  moored  at  slack  water  as  nearl. 
as  possible  directly  over  the  i  idi;e.  .\noth>  r  t  oal  drop- 
ping down  with  the  tide,  with  lead  kept  just  on  and 
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I'T  ihi.'  Niii.irti,  tlic  >utiiinit  of  the  ridge  was  ft-lt  with 
(hi  l(:tii,  and  ihf  dcpili  ovtr  it  rejjistercd  t  vi'rv  tialf- 
I'.iiur  lrt)ni  5.31'  a.m.  to  S  p. it).,  Aiif^iist  25,  1S40. 

The  ob«er\;i lions,  hcxn^  carried  out  with  the  utmost 
csre  under  exceptionally  favourable  conditions  of 
weather,  gave  an  absolutely  unifonn  depth  throughout 
the  day,  showing  conclu-'i\  i  ly  ihat  at  that  spot  there 
wa»  nonae  and  fall  of  tide.  The  position  in  whidi  the 
observations  were  made  was  in  lat.  52^  vf  30'  N., 
lone  3*  ir'  30*  E.,  the  im«jirs  w)^^  being  27b  days, 
nnd  ihi  maximum  strength  uf  tlic  lidal  stream  16  knots. 

Tin  jjarticular  spot  for  obser\ .iiinn,  as  indicated 
by  Dr.  Whcwcll,  was  about  30  niiles  S.S.W.  (true) 
from  the  above  position,  but  circumstances  did  not 
permit  of  reaching  it,  and  no  observations  have  yet 
bt-f  n  made  there. 

On  a  former  occasion,  on  July^,  t8(|8»  the  moon^s 
age  being  13*4  days,  at  a  position  about  20  miles 
S..S.E.  (true)  from  Dr.  Whewell's  |>ONiliini.  usinq: 
pri-ciseiy  the  same  multjod  and  under  conditions  onlv 
Mightly  less  favourable.  Captain  Hcwett  found  a  ris<- 
and  fall  of  tide  of  6J  feet. 

l"hc  question  of  tidal  observations  in  deep  water 
having  rpcently  engaged  attention  at  the  Hydro- 
f^rj^nic  Dr-partment  of  the-  Admiralty,  an  apparatus 
Ins  been  devised  which  obviates  to  a  great  extent  the 
tfillictilties  referred  to  above. 

This  apparatus,  for  u^-c  froin  a  ship  at  anchor,  is 

b. ised  on  a  principle  similar  to  that  of  the  pneumatic 
M'lf-r*  cordinj^  tide  j:;autro  now  under  tri.il  h\-  the 
miraiiy.  It  consists  ot  india-rubber  tubing  having  ii 
bore  of  about  i  inch,  supplied  in  a  sufficient  number  of 
knphs  joined  together  to  allow  one  end  open  to  the 
sra  to  be  attached  to  a  weight  lowered  to  the  bottom 
near  tlie  anchor.  The  inhoard  veA  of  tlie  tubing  is 
attadied  to  the  upper  part  of  a  closed  vertical  cylinder 
4  inches  in  diann  ti  r  .and  ahrmt  6  feet  high,  on  the 
top  of  which  i<-  (ititd  a  small  Bourdon  gauge  of  or- 
dinarv  pattt  rn.  ']  he  Ic.wt  r  part  of  the  vertical 
rvlinder  is  in  connection  with  an  air-reservoir,  and  is 
.(Iso  connected,  by  a  separate  pipe  of  small  diameter, 
with  a  large  Bouirdon  ^uge  of  special  construction. 

The  air-reservoir,  dharged  by  a  powerful  air  pump, 
consists  of  four  cylinders,  each  of  which  ia  similar 
in  size  and  pattern  to  die  verHcai  cylinder.  The  large 
Bourdon  gauge  is  12  inches  in  dinnutrr,  vtry  d>li- 

c. ntely  made,  capable  of  indicating  [jrcssurts  up  to 
-'50  lb.  on  the  square  inch,  and  graduated  on  a  refloct- 
in?  «:urfare  to  obviate  the  effect  of  parallax  in  reading 
'  if.    It  <  an  be  .nccuratcly  read  to  within  i/io  lb. 

Tilt  method  of  using  the  apparatus  is  as  follows : — 
With  the  ship  lying  at  anchor,  and  having;  sufiident 
cable  veered,  the  india-rubber  tubing  should  bear  no 
strain.  The  I24nch  Bourdon  gauge  being  shut  off 
by  ,T  needle-valve  controlling  connection  with  the 
wiainder  of  the  apparatus,  air  is  pumped  into  the 
air-reservoir,  flowing  from  thence  to  the  sea  throuj^h 


,mg 
Channel. ~T\Aal 


r>ai« 

Po^ii  ion 

Depth 

Wind 

/  ;o  21  35  N. 
I  0  <5  E. 

Faibomo 

I 

u 

West  j'i 

.VUj  19 

1  50    q  10  ^. 
\   0  ^9  1$  W, 

} 

'1 

Calm 

Mn» 

j       ifi    0  N. 
i  1    8   c  W, 

} 

»<> 

t  *   •  <o  W. 

) 

•3 

Lt.alrW. 

Observations   by   Capt.  W. 


tubing  and  vertical  cylinder  r.nt.i  'ling  connection 
with  the  sea,  is  then  closed,  ana  slit  ,ur  n-servoir  and 
vertical  cylinder  cliarged  to  a  pn-ssiire  considerably 
exceeding  that  of  the  head  of  water  due  to  the  depth. 
The  compressed  air  being  then  admitted  to  the  1 3-inch 
Bourdon  gauge  by  turning  the  needle-valve,  the  whole 
apparatus  is  agakl  placed  in  direct  communication 
with  the  sea  by  means  of  the  valve  for  that  purpose. 

The  air  pressure  as  shown  by  the  12-Indi  Bourdon 
gauge  will  then  steadily  fall  as  the  air  escapes  into 
the  sea,  and  will  continue  to  do  so  until  the  pressure 
in  the  apparatus  exactly  balaiues  th.it  due  to  the 
column  of  water  represented  by  the  depth  over  the 
submerged  end  of  the  india-rubber  tubing.  When  the 
pointer  of  the  12-inch  gauge  ceases  to  fall  and  remains 
quite  stationary,  the  gauge  is  read  off. 

As  a  column  of  sea  water  i  foot  high,  with  sec« 
tional  area  of  i  square  inch,  weighs  0*44-;  lb.,  it 
follow  s  that  the  deptli  is  obtained  by  the  multiplication 
ot  that  fuciur  by  the  pressure  in  lbs.  per  square  inch 
a--  indicated  by  the  j:,'a'jpe.  'I'lu-  v.ariation  in  pressure, 
provided  the  weight  at  tiie  submerged  end  ot  the  india-^ 
rubber  tubing  has  not  moved  its  position,  is  thcrtt» 
fore  a  iiu  isure  of  the  rise  and  fall  of  tide.  • 

Observations  with  this  apparatus  havs  been  made 
successfully  in  depths  of  35  fathoms,  and'lhp  restilli, 
wlien  compared  with  observations  of  an  ordinary  tide> 
Q.iuKc  on  the  beach  in  the  immediate  vicinity,  were 
found  to  agree  very  closely,  l-'or  purposes  of  com- 
p.irison,  simultaneous  observations  were  taken  afloat 
and  ashore  at  half-hourly  intervals  during  several  days. 
In  fine  weather  an  occasional  difference  of  2  or  3 
inches  might  be  noted,  but  it  seldom  exceeded  one 
inch,  or  even  less. 

On  one  occasion  when  observations  were  bein^  made 
during  bad  weather,  force  of  wind  5  to  6,  with  the 
ship  rolling  and  pitching  ronsiderably,  difficulty  was 
experienced  in  reading  iho  >:,'auf.;o  accurately;  the 
dilferenics  observed  were  consequent!  v  somewhat 
larger,  but  in  no  cane  exceeded  H  inches.  Tiie  Bour- 
don gauge  used  on  that  occasion  has,  however,  since 
been  vastly  improved  by  the  addition  of^  the  reflecting 
surface  for  the  avoidance  of  parallax,"  besides,  other 
modifications  tending  towards  greater  accuracy  and 
facility  in  reading  off.  The  improved  gauge  may  be 
expected  to  give  results  on  which  reliance  mav  ton- 
lulenlly  be  placed  wiihin  a  verv  small  margin  of  error, 
even  under  unfavourable  conditions. 

The  apparatus  having  been  thus  satisfactorily 
tested,  the  odicer  commanding  H.M.  surveyiuLr  ship 
Triton  was  directed  to  make  observations  at  certain 
positions  in  the  Englisii  ("itannel,  using  the  improved 
Boufdon  gauge,  with  the  view  of  verifying  the  oo-tidal 
Hnes'  as  drawn  by  the  late  Dr.  Whewell  from  dieor* 
etical  considerations. 

The  results  given  in  the  followin|r  table  are  very 
int'  resting,  and  show  that  the  theoretical  co4idal  lines 
P.  Daw^  oi.  TT  v..  IJ.M.S.  "  Trilon."  May.  iQng. 
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'o  rise,   ilirrehv  showInLr  th.at  all  the  w.iirr  is  cx- 
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Polled  fium  the  tubing,  and  that  the  .'lir  is  escaping 
freely  from  the  submerged  end,  ,it  each  stroke  of  the 
pump.   The  valve  at  the  junction  of  the  india-rubber 
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It  ma^  be  hoped 

that  with  an  apparatus  available  which  enables 

accurate  observations  to  bo  carried  nut  without  un- 
necessary loss  of  time,  further  information  may 
eventunllv  he  obt. lined  in  many  parts  of  the  English 
Channel  and  North  Sea.  A.  M.  F. 
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MODEKS  AERONAUTICS.' 

(I)  ATMTHIN    about   three   hundred   pages  Mr. 

Tumor  gives  a  popular  account  of  the 
whole  fitld  of  aerial  navigation,  including  balloons, 
airships,  and  aeroplanes,  in  his  survey.  He  first 
gives  an  account  of  the  history  and  principles  of 
each  branch  of  the  subject.  In  the  chapter  on  the 
principles  of  ballooning  the  expansion  of  the  gas  in 
a  balloon  appears  to  be  attributed  miiinly  to  the  heat- 
ing by  the  sun's  rays,  and  only  a  sentence,  by  the 
way,  refers  to  the  expansion  due  to  the  diminished 
pressure  at  an  increased  height,  which,  of  course, 
affects  the  gas  in  the  balloon  and  the  surrounding 
air  equally,  and  also  materially  alTecls  the  vertical 
stability  of  the  balloon's  equilibrium  in  the  air.  The 
natural  variation  of  the  temperature  of  the  air  with 
altitude  might  also  be  with  advantage  discussed  more 
fully.  In  treating  of  balloons  of  the  non-rigid  t\if>e, 
the  action  of  the  ballonet  in  preventing  flabbiness 
might  be  made 
clearer.  On  p. 
181,  after  expos- 
ing the  fallacy  of 
an  airship  tack- 
ing, Mr.  Turner 
seems  to  say  that 
aeroplanes  are  on 
a  different  foot- 
ing. Of  course, 
the  speed  of  an 
aeroplane  is  rela- 
tive to  the  air  just 
as  an  airship's  is, 
and  an  aeroplane 
and  an  airship 
capable  of  travel- 
ling at  the  same 
speed  are  under 
the  same  condi- 
tions as  to  the 
directions  in 
which  they  can 
travel  in  a  wind. 
The  aeroplane 
can  have  the  ad- 
vantage only  so 
far  as  its  speed 
exceeds  the  air- 
ship's. 

The  second  part 
of  the  book  deals 
with  various- 
problems  which 


to  the  great  services  they  can  render  within  their 
limitations.  Mr.  Turner's  discussion  of  these  impor- 
tant matters  can  be  recommended  as  sane  and  reason- 
able. Other  chapters  deal  with  the  possibilities  of 
exploration  and  long-distance  travel  in  general  by  the 
air,  and  in  a  chapter  headed  "Work  to  be  Done" 
attention  is  directed,  among  other  things,  to  the  need 
for  increased  stability  in  aeroplanes  and  for  a  trust- 
worthy light  motor. 

While  those  who  wish  to  construct  aeroplanes  will 
have  to  have  recourse  to  fuller  and  more  technical 
treatises,  this  book  fills  a  want,  and  a  second  edition 
is  already  advertised. 

In  a  couple  of  places  characteristically  English 
remarks  arc  made  at  the  expense  of  mathematicians 
and  men  of  science  in  general.  These  arc  the  more 
uncalled  for  in  view  of  the  very  hazy  notions  which 
the  book  itself  shows  up,  regarding  stability  and 
similar  questions,  that  are  capable  of  exact  mathe- 
matical treatment,  as  well  as  experimental  tests.  The 


Kio.  I.  — Scouti:  old  and  new.    Fr^iu  "  Acii^  Navigaiiun  of  To-tlay." 


have  to  be  solved.  Ver\-  in- 
teresting speculations  are  made  about  the  aerial  law 
of  the  future,  and  the  landmarks,  sign-posts,  and 
alighting  stations  which  will  be  provided  for  aviators. 
In  chapters  on  military  and  naval  aeronautics  and 
strategy  and  aerial  invasion,  Mr.  Turner  discusses 
questions  which  interest  everyone  at  present.  .\  very 
clear  account  is  given  of  the  limitations  which  make 
some  of  the  achievements  that  have  been  attributed 
to  aerial  craft  impossible,  and  others  improb.iblc  of 
execution,  while  at  the  same  time  full  justice  is  done 

>  (1)  "  AcrUI  Navigaiiim  of  T<>-cL.ty.  A  I'opuUr  Accounl  of  ihc 
Kvoluiioo  of  ACronauiicv"  C.  C.  Tufncr.     I'p.  3>7.     (London : 

Sretev  ar>d  Co.,  t.td.,  igio.)    I*nce  y.  net. 

(i)  "  Fliuht  Vclociiy."  By  Arnold  Samuelton.  (GngJish  edition  of 
*' KluKge*chwii>iii;:keit.")  Pp.  ^ft  \  j  platc.>.  (Hamburg:  Bo)»en  and 
Mitv:h :  London    E.  and  F.  N.  Sjjon,  l4d..  iqu6.) 

(3)  "The  Con<iue»t  of  the  Air,  or  the  Advent  of-  Aerial  Navicaiion." 
Bv  Prof.  A.  Ijwrence  Kotch.  Pp.  x  +  igi;  36  illuilralions.  (NewVork: 
Mi  flTat.  Yard  and  Co,,  jgoo.) 

(4)  "  Afrodj-n^imiV  :•  einc  Ge«amtvi'erk  ftt>«r  da«  FUejjen."  Von  F.  W. 
I.afKhc<ilcr  :  iiberveut  von  I",  utid  .V.  Rtinge.  Etslcf  Band.  Pp.  xiv-r  j6o. 
(Leipng  aitd  Berlin  :  It.  G.  Teubner,  iqof.)    Price  i>  nurlu. 


references  to  stability  alone  show  a  lack  of  exactness 
in  the  use  of  well-known  mathematical  and  physical 
terms.  Thus  in  the  glossary  at  the  end  we  ha\*e  the 
following  definitions  : — 

"Equilibrium. — In  flying  machines  the  term  is  used 
in  the  same  sense  as  stability." 

"Horizontal  stability  is  the  same  as  longitudinal"; 
while  on  p.  291  the  author  says  (of  dirigibles) : — 

'"To  maintain  horizontal  stability — that  is,  to 
enable  the  airship  to  move  forward  in  a  straight  line 
without  veering  to  one  side  or  the  other — fixed  ver- 
tical planes  at  the  rear  of  the  frame  are  used.  In 
addition,  there  is  a  fixed  vertical  plane  surface  at  the 
rear  of  the  gas-envelope." 

The  "useful  tables"  and  "glossary  "  at  the  end  are 
good  features. 

(2)  Mr.  Samuelson's  pamphlet,  a  continuation  of  a 
previous  publication  of  the  author's,  begins  with  a 
description  and  drawings  of  a  model  flying  machine 
on  the  principle  of  "  rowing "  flight,  and  concludes 
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with  a  proposal  to  form  a  company  to  construct  a  full- 
sized  machine  from  the  author's  plans.  The  principles 
on  which  the  author  relies  are  not  those  generally 
accepted.  He  maintains  that  the  centre  of  pressure 
for  a  plane  docs  not  vary  with  its  inclination  to  the 
line  of  flight,  that  the  normal  pressure  is  independent 
of  the  inclination,  and  that  flapping  wings  can  be 
constructed  so  as  to  be  mechanically  more  efficient 
than  a  screw  propeller.  To  establish  these  principles 
he  seems  to  rely  on  rough  experiments  with  kites  and 


Fic        Armoured  Deknee  acurui  Ainhiiirv    Vtam  "A<rUI  Navi({alioo  of  lo-day. 


small  gliders.  The  accuracy  of  the  observations  and 
the  deductions  made  from  them  both  seem  open  to 
question.    Plotting  v  against  t,  the  graph  of 

M  ru 

is  said  to  be  a  straight  line,  because  v  and  t  only 
appear  in  the  first  power.  The  author  maintains  that 
his  observations  prove  Langley's  to  be  inaccurate,  and 
attempts  to  explain  away  the  discrepancy  between  his 
principles  and  Langley's  experiments  in  a  way  which 
IS  not  convincing. 

(3)  The  preface  to  Mr.  Lawrence  Rotch's  book  is 
dated  .April,  ioo<),  and  when  we  think  of  the  number 
of  flights  performed  since  then  it  will  be  evident  that 
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no  writer  could  possibly  bring  out  a  book  containing 
the  most  up-to-date  records  in  aviation.  The  author 
has,  on  the  other  hand,  brought  into  prominence 
several  aspects  of  aerial  navigation  which  are  apt  to 
be  forgotten  in  these  days,  when  the  breaking  of 
records  by  'planes  (not  to  mention  other  breakages  of 
a  regrettable  character)  is  the  all-absorbing  topic. 
For  example,  in  chapter  i.,  the  ocean  of  air,  we  have 
an  account  of  the  results  of  meteorological  obser\'a- 
tions  in  which  the  author  has  played  a  most 
important  part.  It  is  illustrated  by  dia- 
grams showing  the  greatest  altitudes 
reached  by  mountains,  balloons,  and 
balloiis  sondes,  also  variations  of  tem- 
perature and  wind  velocity  with  the 
altitude,  and  it  well  shows  up  the  eOi- 
ciency  of  kites  and  ballons  sondes  in 
exploring  regions  of  the  atmosphere  to 
which  man  can  never  hope  to  penetrate. 
In  the  second  chapter — the  history  of 
aerostation — the  author  reproduces  the 
letters  of  Benjamin  Franklin  to  Sir 
Joseph  Banks,  P.R.S.,  describing  the 
first  balloon  ascents  made  in  France. 
The  following  extract  from  one  of  these 
letters  is  worth  reading  at  the  present 
day 

"  I  am  sorry  this  Experiment  is 
totally  neglected  in  England,  where 
mechanical  Genius  is  so  strong.  I  wish 
I  could  sec  the  same  Emulation  between 
the  two  nations  as  I  see  between  the 
two  Parties  here.  Your  Philosophy 
seems  to  be  too  bashful.  In  this  country 
we  are  not  so  much  afraid  of  being 
laught  at.  If  we  do  a  foolish  thing  we 
arc  the  first  to  laugh  at  it  ourselves,  and 
arc  almost  as  much  pleased  with  a  Bon 
Mot  or  Chanson,  that  ridicules  well  the 
Disappointment  of  a  Project,  as  we 
might  have  been  with  its  Success.  It 
does  not  seem  to  me  a  good  reason  to 
decline  prosecuting  a  new  Experiment 
which  apparently  increases  the  power  of 
Man  over  Matter,  till  we  can  see  to 
what  Use  that  Power  may  be  applied. 
When  wc  have  learnt  to  manage  it,  we 
may  hope  some  time  or  other  to  find 
Uses  for  it,  as  men  have  done  for  Mag- 
netism and  Electricity,  of  which  the  first 
Experiments  were  mere  Matters  of 
.\muscment." 

How  true  this  all  sounds  to-day  1  In 
England  there  does  not,  we  believe, 
exist  at  the  present  time  a  single  prize 
for  any  scientific  investigation  bearing 
on  aerial  navigation.  Had  such  a  prize 
existed  the  theory  of  longitudinal  and 
lateral  stability  could  have  been  disposed  of  years 
ago,  and  aeroplanes  could  have  been  built  with  a 
clear  understanding  of  their  stability  or  lack  of  it. 
It  should  surely  have  been  worth  while  also  for  those 
who  spend  such  large  sums  on  construction  of 
dirigibles  to  take  some  steps  to  obtain  a  theory  of  their 
stability,  but  this  has  not  been  done.  There  are 
several'  other  problems,  including  one  or  two  in  dis- 
continuous motion,  awaiting  solution ;  and  it  is  not  the 
mathematician  alone  who  is  handicapped  by  the  per- 
sistent refusal  of  English  people  to  provide  any  ade- 
quate recognition  of  original  work. 

We  should  be  greatly  surprised  if  members  of  the 
engineering  profession  would  not  be  glad  to  make 
use  of  a  similar  encouragement  to  carry  out  experi- 
ments of  rather  a  more  scientific  character  than  would 
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be  otherwise  cc>nipatibl<'  wiih  their  business  require- 
nu'nts.  As  it  is,  ihen-  a|>|H-ars  to  be  no  such  induco- 
nicnt  in  Enj^land  for  any«mi'  to  iniiiato.  undcTtnkc, 
and  publish  original  work,  whetht-r  on  stability, 
stream  liius,  prupollers,  motors,  or  stren^^th  of 
materials.  Indeed,  there  are  veiy  strong  indinxmenis 
for  havini;  such  work  undone,  URiti-ritten,  and  un- 
published.i 

Thf  next  two  chapters  deal,  rcspwtivcty,  with  the 
dirif^ible  ballimn  and  th<'  fixing  iii.Hhini-.  In  the 
forriKT  we  \va\v  an  il!i;>ii.i(t  d  hi>ti>i  ic  dcsi  r  iption, 
Irarin^"^  the  ^'r.idiial  [)tn^_'ii'v>  tliat  ha-,  bi  i  n  HMdc  in 
dirieibles  since  the  lirst  idea  of  one  was  siipjjested 
by  Franklin  in  1784;  while  in  the  latter  the  evolution 
of  the  power-driven  machine  from  the  mere  {{lider  is 
briefly  but  sufficiently  well  discussed.  "The  Future 
of  A^al  Navigation  "  is  a  subject  on  which  anyone 
with  an  itnaf^nattve  mind  can  wrtte  somethtnir  u'hich 
people  will  read  with  eajjerncss,  and  this  bcinfj  the 
casi',  we  think  that  Mr.  Kotrh  has  been  wise  in  only 
dovotinff  twenty  pagrs  t"  it,  in  jjirM  rv  in^;  ihe  historic 
order,  and  in  ^ivinji  nuincnn.i>  i<  (•  it  iut  s  to  what  lias 
been  written.  The  bot>k  is,  nf  t  uurst ,  much  smaller 
and  less  compendious  than  lurner's. 

(4)  That  such  English  r^^ie  as  arc  able,  in  spite 
of  their  national  disaUiities,  to  undertake  prixiual 
work  find  their  efTorts  appreciated  in  Germany  i> 
ti-elt  shown  the  publication,  by  the  Teubner  Press, 
of  a  translation  of  part  i.  of  Mr.  Lanchcster's  book 
within  a  compnraii\<  |\  vlmrt  time  of  its  npni  .irain  1 
in  En^rlund.  'I'hr  IC[i>;li'-h  pre  face  is  dated  ( )i  ti>l>(  r, 
11(07,  the  ( iiTin.in  [in  fak'c,  ^'rut.  (' .  KunLTf,  Au^'ust, 
ii)'").  none  too  luii^  for  the  work  i<f  tin-  tr.inslaiars 
and  printer.  We  cannot  do  belter  now  ih,in  i|ui>te 
from  Prof.  C.  Rungc's  German  preface  in  ihv  folluw- 
inp:  terms: — 

"The  present  hook  contains  so  many  important 
orig^inal  ideas  and  investigations  for  the  development 
of  free  flipht  that  German  enpinoers  and  men  of 
science  will  be  grateful  to  the  publishers  (or  havinj^ 
providi  d  a  translation  of  it. 

Tlif  .author  has  in  some  places  ahered  the  text,  and 
in  oth<  rs  the  text  has  been  altered  by  the  translritfirs 
in  consultation  with  the  author,  so  that  the  translation 
may  be  rc);nrded  as  a  revised  edition.  A  complete 
retrospect  of  existing  literature  was.  however,  not 
attempted;  this  would  have  altered  the  character  of 
the  whole  book  and  necessitated  completely  re-writing 
it,  which  was  not  contemplated  by  the  translator. 

For  mm  of  vficnce  the  pnnci|ial  ch.arni  nt  thr  Imok 
lies  in  fli<'  ideas  on  fluid  resistance,  and  the  expression 
c  t  t)v  SI  hv  <  \.ict  mathematical  formula  should  be 
the  next  problem  of  hydrodynamics." 

Does  not  the  last  sentence  confirm  what  has  been 
stated  nbnve  as  to  the  need  of  prizes  for  which 
mathematicians  as  well  as  physicists  and  engineers 
are  eligible?  G.  H.  Bryax. 

E,  H.  Harpw. 


PROF.   K.   J.  AXnSTRdM. 

TDY  the  death  of  IVuf.  Knut  Johan  .'\ngstrdm,  phy- 
sical  science  has  lost  a  con.scientious  and  capable 
worker,  in  .t  field  which  requires  long  and  continuous 
experienct  hf  fore  success  can  be  achieved.  For  this 
reason  his  departure  will  be  felt  more  severely  than 
that  of  many  men,  who  perhaps  have  gained  a  greater 

1  Mr.  Alrxaoder  hat,  oflcrcd  a  priie  of  loru/.  lo  ihc  AM*]  VttflUK  for  the 
beMMrf  Itwit  iTuiiworthy  motor  of  jo  h  p.  capoble  of  tiiminc  ulWHIerolcl 

for  iw».ntv-f..i^r  -1.  11: -.  \VI,i!r  f„:;-,  ^i|.;>r-j' i.itin):  the  imporlancc  and  value 
of  »t  Lli  .  II  I  'It  i  i  ial  thr  worker  wliu  attemplt  in 

prneiritc  more  d«p(y  mso  t*frm\*ity-amict  or  ctHz-rai  tlucry  of  iht 
iintnwl  CDHilwMiOB  migme,  with  the  «ic«roC  paving  the  way  lor  fulurc  im- 
pravenienti,  hki  no  prospect  of  rewnd,  whcrea.i  ihc  *uccc»»ful  oimpnitor 
fgf  juch  a  prire  m.tv  f:iv  t  prospeet*  Of  •  mtim  far  hik  ucrtioiu  in 
tbt  fbrtn  of  p«icnt< 
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reputation,  but  have  be<-n  fortunate  enough  to  Interest 
others  in  the  Jine  of  research  they  have  been  put* 
suing. 

Knut  .\ngstroni  bore  an  honoured  name.  Tho-^e 
who  still  remember  the  early  days  of  s|M-clruii» 
analysis  know  how  much  that  science  owed  tu  the 
pioneer  work  of  his  father,  .\nders  Johan  Angstrflni, 
whose  map  of  ib>'  si  Jar  spi.  ctrLnn  rcni.iint  ii  until  Ro\v  - 
litnd's  time  lin.-  sLmdard  in  ufiitii  w.tvt-lt'ii^ilis 
were  n  li-m  d. 

"I'he  son  vv,-)-;  horn  <in  jjtnunry  12,  1S57,  and  re- 
ceived his  scIkmiI  .iiid  university  i-ducation  at  I'psala, 
where  he  spent  almost  his  entire  life.  He  Was 
.-ippointed  assistant  in  the  physicil  laboratory  of  that 
imiversity  in  1882,  graduated  as  Doctor  of  Philosophy 
in  iSS5,'and  became  lecturer  in  physics  in  the  same 
year.  In  1X4(5  he  was  appointe<l  to  the  chair  of 
physics,  ;md  at  the  time  of  his  death  occupied  th»: 
position  of  pro-rector  of  the  university. 

.So  far  biick  as  liMa  we  find  Knut  .\ngstr<jm  investi- 
gating absorption  phenomena  in  the  infra-red  by 
means  of  the  spectrMiolometer,  and  during  the  follow- 
ing two  years  he  obtained  valuable  results  on  the 
absorption  s|M-ctrum  of  carbonic  oxide,  carbonic  acid, 
and  marsh  gas.  He  also  discovered  the  similarity  in 
tin-  clLir/ictiTlsiic  alhsi irjiiion  cf  the  same  substances 
h  thcr,  hcn/i  nr.  l)isuljihiiic  of  carbon)  in  their  liquid 
anil  i^Mvi-Diis  s^.i(i_'s. 

W  r  owe  to  him,  further,  a  valuable  invt->.tigation  on 
ihi-  inlra-red  absorption  of  aqueous  vapour,  carbonic 
acid  and  monc.  .Ml  the.se  gases  arc  constituents  of 
our  atmosphere,  and  the  effect  of  the  two  latter  on  the 
temperature  of  the  earth  may  be  considerable,  not  so 
much  because  they  absorb  a  certain  portion  of  the 
sf>lar  radi.'ition,  but  chiefly  on  ticcount  of  their  much 
gre.iter  comparative  influence  in  prcventlnfj  the  heat 
radiated  from  the  c.itth  fti>in  twin;^'  dissipit.d  intri 
space.  .\n  interesting  and  instrv.ctint:  ciin(n>\  i-i  ;ik>k 
platr  iri  connection  with  ilu-  cllcc;  of  i.irln.na  ,11  id. 
.\rrhenius  in  iHijti  had  given  a  very  ingeniiius  ex- 
planation of  the  Glacial  peritjd  by  assuming  th;it  the 
quantity  of  carbonic  acid  in  the  atmosphere  had  iiw 
creased  since  that  time.  If  it  be  assumed  th.it  the 
ahst)r|^tion  is  proportional  to  the  total  quantity  pre- 
sent, it  can  indeed  be  shown  that  a  small  variation  fn 
quantil)  would  exercise  a  very  considerable  effect  on 
the  tenifX'rature ;  but,  as  pointed  out  by  Knut 
.VngstrOm,  the  proportionality  between  absorption  and 
quantity  only  holds  when  the  quantities  are  sufficiently 
small,  and  he  showed  that  the  quantity  of  carbonic 
aciti  in  the  atmosphere  must  be  reduced  to  about 
20  ]ier  cent,  of  its  present  value  before  an  appreciable- 
elTect  }n  the  total  absorption  can  take  i>lace. 

In  the  course  of  the  further  discusnon  of  the  sul>- 
ject  .Angstrom  CJirrii  d  nut  important  observa'.i<  ns  nn 
the  effect  of  pressure,  and  sliowed  that  by  increasing  tiie 
pressure,  but  diminishing  the  thickness  of  the  layer 
SO  that  the  total  quantity  of  absorbing  material  re. 
mains  constant,  n  marked  increase  of  absorption  is 
noticed  at  the  higher  pressure.  It  follows  that  in 
order  to  find  by  optical  means  the  quantity  of  car- 
bonic acid  in  iiur  atmosphere,  it  is  niit  sufficient  to 
determine  ihi-  .'jmount  of  gas  neces^^ary  in  our  atmo- 
sphere, it  is  not  sutTicient  to  pmdi-Li  the  same  .ibsorp- 
tion  as  shown  by  tfic  atmosph<'re,  but  account  must 
be  taken  of  the  conditions  i>f  pressure.  Obser\ations 
on  the  absorption  of  ozone  also  led  10  the  interestini;; 
result  that  there  must  be  consiilerablc  quantities  of 
that  c      in  the  upper  regions  of  the  atmosphere. 

K.nu;  Angstrom's  n.ime  has  become  more  particu- 
larlv  assi.n  i.iii  (1  w  ith  ret  t  nt  irsi  ai  ihr<;  in  flio  mca- 
.suremcnt  of  solar  radiation.  He  con'^truclcd  an 
instrument,  the  essential  portions  of  which  consist 
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of  two  strips  of  platinum  blackened  at  the  front  surface 
and  carryuDg  a  thermo-junction  at  the  back.  One  of 
theae  is  exposed  to  the  radiation  to  be  measured,  while 
an  electric  current  passes  through  the  odier.  This 
electric  current  is  ri'jrulated  until  the  two  thermo- 
junctions  arc  ;it  tin-  s.ir  i  •  -  pi  ratiirc  The  intensity 
of  the  curn'iit  m  i  i  ss;ir\  U  s  uiis  put]iu>;e  pives  a  niea- 
-.un-  <i(  the  radiatiun  after  rertain  rorrcctloiis  iiavc 
b«;n  applitti.  riir  ii->c  w>t  (hf  itislrument  is  simple 
and  conx-enient,  and  found  so  much  favour  with 
olM«r>'ers  well  Qualified  to  judge  that  the  Inter- 
national  I'nion  Ol  Sdlsr  Research  recuinmended  it  as 
a  standard  for  measurement  of  solar  radiation. 

Since  then  the  instrument  has  shown  itself  Sable 
to  certain  systematic  errors  which  render  further 
experimental  inx-estifjations  necessar\'.  Its  intrinsic 
merit  is.  lici\vi-\cr,  so  >^ri  at  lhal  it  is  pn-tly  rrrlain 
(hat  it  will  re.<'slabli}>ii  it&  rcputaiiun,  but  ii  is  much 
to  be  regretted  that  Prof.  AnKsfrdm's  cxperimenial 
skill  is  no  longer  available  for  the  purpose.  W'hen  the 
International  Union  of  Solar  Research  made  its 
reoommendiitian,  it  was  well  aware  that  for  a 
complete  determination  of  the  solar  constant  it  is 
nect  ssary  to  divide  the  spectrum  into  portions  sulVi- 
liently  homogeneous  to  allow  the  application  of 
Lanibiit's  law,  licit  such  complete  d'  lcnninauuns  mid 
only  be  tarried  out  in  one  or  two  places.  Abbot  is 
doing  excellent  work,  and  if  this  be  repeated  at  an- 
other station,  say  in  India,  the  ground  will  be  pretty 
well  covered.  In  addition  to  these  standards,  we 
require,  however,  some  instrument  which  is  easily 
transpcrted,  and  .serves  to  record  the  radiation's 
received  at  difTfrtnt  tirnr<;  and  in  different  localities. 
Vnijsf  roiii 's  jurliclicnictcr  promises  to  SCrve  that 
:uir[H>-i-  admirabh'.  as  scMin  as  iiiorr  reaih'  mi.'ans  have 
been  found  to  standardise  it  easily  from  lime  to  time, 
or  to  obtain  a  more  permanent  absorbing  surface  of 
the  platinum  strips.  The  coloured  glasses  which 
Angstrttm  recently  used  to  abiiorb  parts  of  the  spectrum 
chief1>-  affecting  the  absorption  of  aqueous  vapour  or 
carbonic  acid  will  probably  iiicruasc  considerably  the 
utility  %<\  iSie  itistrument. 

It  remains  to  notice  an  important  contribution  of 
Angstrom's  in  the  field  of  radif>-activity.  He  men- 
sttf«d,  by  means  of  a  Bunsen  ice  calorimeter,  tiie  heat 
set  free  in  a  given  time  by  radium  sahi,  and  found  it 
to  be  constant  and  independent  of  the  substance  in 
which  the  radium  is  pliiced. 

Ancst f' >:n 's  (.•harinitiL:  pers* uiali t \'  endeari-d  liim  ti' 
all  with  whom  he  came  into  contact,  and  v\e  condole 
w  ith  Swedish  science  and  the  University  of  Upsala  in 
the  loss  they  have  sustained.       Akthur  Schustbr. 


VOTES. 

We  noticr  with  great  regp  i  tl.--  aniunim  •  incnt  of  the 
d«ath  of  Prof.  Alexonder  Agassiz,  on  Monday,  at  seventy- 
four  years  of  age. 

Sir  James  Uf-am),  F.R.S.,  h.-is  v,  r.  r.t'v  r  rf  U- il  two 
foreign  diplomas,  uatntty,  that  of  Doctor,  Homyrii  tausa, 
of  the  University  of  Brussels,  and  that  of  honorary 
mi^inbcr  of  t?ii  Aim  rican  Chemical  Society. 

The  OceaiUi^^i.iphical  Museum  at  .Monaco,  established  by 
the  Prince  o(  Monaco,  was  opened  on  Tuesday  by  the 
Prince  in  the  presence  of  representatives  of  Eunqiean 
Governments  and  scientific  societies.  An  airticle  upon  the 
museum  and  the  opening  ceremony  will  appear  $n  a  later 
issue  of  Nature. 

Tmi  third  International  Ph)'siotherapetttic  Congress  was 
opened  by  President  Falllfaes  on  Tuesday  at  the  School 
of  Medicine,  Paris.   A  large  number  of  members  of  the 
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I'rench  Government  and  of  the  Diplomatic  Cofft  In  Paris, 
including  the  British  aad  American  Ambassadors,  were 
present  at  the  cefemony. 

Tm  council  of  the  South  African  Amoriation  for  the 

AdvancemL-nt  of  Science  at  a  recent  mf-  tiiig  rcsolvej  by 
a  unanimous  vote  to  offer  the  presi<iLr.i.y  of  the  forth- 
(oaiing  meeting  in  Cape  Town  to  Dr.  T.  Muir,  C.M.G., 
F.R.S.,  and  he  has  accepted  the  invitation  to  occupy  that 
office.  The  actual  date  of  the  meeting  has  not  yet  been 
iix«d. 

UoKo  KtXXiUaD  will  preside  at  the  dinner  to  Sir  John 
Murray  on  Tuesday  ni-xt.  .\pril  5,  in  connection  with  the 
Michii.l  <ats  cxpeilit'.iii  Uir  thi-  <\pliii  i  .n  nt  North 
.Atlantic  waters.  The  dinner  will  be  held  at  the  Criterion 
Restaurant,  and  tickets  may  be  obtained  from  the  honorary 
secretary  of  the  Atlantic  Union,  t3A  Cockspur  Street, 
S.W. 

At  a  meeting  of  the  Notional  Geographic  Society  at 

Washington  cm  M  irih  ^f),  President  Taft  p.-r- nt-^d  the 
gold  medal  of  th«  society  to  .Sir  Ernest  ShaciJ'  i  mi,  and 
in  doing  so  he  remarked  '*  It  is  cvidonre  of  tb-  s  >  ;y's 
high  appreciation  of  the  marvellous  work  >-ou  have  done 
in  the  cause  of  science,  of  the  endurnnre,  courage  and 
intelligence  yrsii  s!imwi\   :n   th-    p.i;-,i't   nf  a  definite 

object."  On  .March  28  the  explorer  was  prrscnted  with 
the  CuUum  gold  medal  of  the  American  Geographical 
Society,  New  York. 

On  March  33  the  Mayor  of  Doncaster,  Councillor 
Halmshaw,  formally  opened  a  municipal  museum  at  Don- 
caster,  for  which  purpose  some  of  the  rooms  in  a  fme 
mansion,  known  as  Bei^chfield,  have  been  set  apart.  These 
are  devoted  to  s]>-i  imens  illustrating  local  gixdogy, 
archaeology,  and  natural  history.  Mr.  T.  Sheppard,  of 
Hull,  who  a  short  time  ago  was  asked  by  the  DoocMter 
Corporation  to  report  on  the  Hn^s  the  museum  should  taite, 
was  called  upon  by  the  Mayor  to  give  .in  address.  In 
this  he  dwf  1:  awir  particularly  upon  the  ediic.itional 
advantag>-s  of  mu-yeunis,  and  the  necessity  »>(  provincial 
museums  being  of  local  interest.  Subsequently  tUr  visitors 
were  conducted  round  the  collections,  which  refiecled  great 
credit  upon  the  curator.  Dr.  Corbett, 

Om  Tuesday  nekt,  April  5,  Dr.  A.  Harden  will  be^n 

a  course  of  three  lecturts  at  '.lie  Royal  Institution  on 
"  The  Modern  Dcvclopmeiu  u.'  the  Problem  of  .McohoUc 
Fermentation  ";  on  Thursday,  .\pril  7,  Dr.  T.  G.  Long* 
stafT  will  give  the  first  of  three  lectures  on  "  Tho  Hlma* 
layan  Region  " ;  and  on  Saturday,  .April  o.  Mr.  W.  W. 
Starmer  will  commence  a  course  of  three  lei.iures  on 
"  Bells,  Carillons  and  Chimtrs "  (with  musical  illustra- 
tions). The  Friday  evening  (hseotuse  on  April  8  will  be 
delivered  by  I'rof.  Percival  Losfell,  on  **  Lowell  Observa* 
tory  Photographs  of  the  Planets";  on  April  i-;  by  Prof. 
W.  J.  Pope,  on  "  The  Chemical  Significance  of  Crystal 
Structure  ";  and  on  April  it  by  Mr.  T.  Thorne  Baker,  on 
"  The  Telegraphy  of  Photographs,  Wireless  and  by 
Wire." 

After  a  number  of  slight  earthquake  shocks,  an  active 
eruption  of  Mount  Etna  commenced  on  March  >}.  Signer 

Ritco,  the  director  of  th<;  observatory  th'-re,  reported 
in  3  ti'lrgr.im  from  Nicolosi,  .•»  suburb  of  Belpasso.  that 
the  lava  was  advaming  on  March  24  in  a  stream  more 
than  1500  feet  wide,  at  a  rate  of  upwards  of  60  feet  an 
hour.  On  March  35  he  reported  that  the  violence  of  the 
eruption  had  increased  noubly  during  the  night,  and  that 
quantities  of  scortat  were  being  thrown  up,  accotnpanied 
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by  grrat  expkwioiu  and  rumbling.  Five  new  craters  on 
the  south  decUvlty  ol  ^  mmiDtain,  in  the  Mine  place  as 
thoM  of  fomier  eniptlom,  have  been  reported.  Though 

on  this  day  the  lava  stream  wns  I^irfjcr,  it  was  descending 
more  slowly.  The  Times  Roiii>-  < Dn- •jpondent  rcportetl 
that  on  March  27  the  activity  o(  the  eruption  had 
dimioishtMl  considerably,  and  that  the  lava  stream  had 
ceaaed  to  How.  The  lava  appean  on  dile  occaeion  to  have 
flowed  farther  than  in  the  eruption  of  189J.  There  was 
renewed  activity  in  the  craters  on  March  28,  and  a  fresh 
descent  of  lava,  though  in  more  moderate  quantities.  As 
jBt  there  i«  no  real  anxiety  for  the  aafety  of  Nioolosi  or 

Thi  Reale  Istituto  Lombardo  hat  awarded  tite  fellowiog 

prizes  : — the  mathematical  prize  for  an  ef.<ay  on  theory  of 
transformation  groups  is  award,  d  to  Prof.  Ugo  Amaldi,  of 
Modena.  for  his  etwy  on  the  determination  of  all  the 
infinite  coatiniioiis  groups  of  analytic  point  transformations 
In  three^menitonal  space ;  the  Cagnola  prize,  relating  to 
m'lsirin  ant!  contaf;ion,  is  awardid  to  Prof.  .Mdo  Castellani, 
of  the  hospital  for  tropical  diseases  at  Colombo  (Ceylon). 
Pron  the  Brambill.i  foundation  for  industrial  prises,  awards 
lMtv«  been  made  to  Eiia  Biancfai,  for  his  system  of  con- 
stnicdng  dwelling  houses  formed  of  hoTlow  concrete  blocks, 
and  to  Rc.natdo  Rn-.'.i,  for  whoIf>m>?.Tl  and  3nti-diabetes 
bread.  The  Fossati  prize  is  awarded  to  Prof.  Giuseppe 
Stsrai.  of  Padua,  for  his  two  puUlsbed  vohimes  on  the 
central  nervous  qpstem  of  vertebrates.  . 

PRnr.  J.  W.  H.  Traii,  F.R.S..  recently  afT.rcI  :o  the 
.:o-.i:u:l  oi  the  Linnean  .Society  a  sum  of  money  for  the 
purpose  of  encouraging  the  study  of  protoplasm  by  means 
of  an  award  to  be  made  periodically.  This  generous  oiler 
has  been  gratefully  accepted,  and  a  special  medal  has  been 
struck  in  bronze  for  prf-S'-nt.ilion  with  tli''  award,  bearing 
on  the  obverse  a  portrait  of  Linnaeus  ar,d  on  the  reverse 
the  words  "'  Trail  Award  "  and  the  name  of  the  recipient 
in  a  wreath.  It  is  proposed  to  nuike  an  award  about  once 
in  every  five  years  for  orij^at  woric  bearing  dlreedy  or 
indifrtlv  upon  thi^  "  p!iv'iiral  b-ists  of  liff,"  nnd,  in  .iccord- 
aace  with  the  vvishfa  of  the  donor,  a  wide  interpretation 
will  be  given  to  the  scope  of  the  investigations.  The  first 
recipient  of  the  award  will  be  Prof.  E.  A.  Minchin,  pro- 
fessor of  protofoology  in  the  University  of  txmdon,  whose 
res'^arches  on  sponc;-'';  .ind  proto/oa  ha\'>  dorir-  ninth 
to  advanci!  our  knowlnlgc  of  protoplasmic  structures,  and 

who  is  al$o  the  translator  of  Praf.  BiltschU's  wellJuiown 
work  on  protoplasm. 

T)rE  F-bruary  Bulletin  of  thf  Societi  dTnr our^i^'^mrnt 
pour  i'lnduitrie  nationale  contains  tlie  prijsident 's  address 
delivered  by  M.  Bertin  at  the  general  meeting  in  January 
last,  and  particulars  concerning  the  award  of  prises  and 
medals  on  the  same  occasion.  We  nodce  dwt  a  grand 
^olri  mi'Jal  was  awarded  to  Sir  Robert  Hadfii-Id,  F.R.S. 
M.  L.  UjLlti,  representing  the  association's  tununittee  of 
'Chemical  arts,  points  out  that  Sir  Robert  Hadtield  has  at 
least  thirtymnc  nwrnoirs  to  his  credit  extending  over  the 
period  iMB  to  1909.  and  Aat  diese  have  been  presented 
to  various  le.Trncd  societies  in  England  and  America. 
Among  the  numerous  ulhur  awoidj,  \vu  notice  that  the 
Lavoisier  medal  was  awarded  to  M.  le  Comte  de  Char- 
doonet,  for  the  creation  of  a  new  industry — that  of  arti- 
ficial silks— and  duC  the  first  award  of  die  recent^  estab- 
lished Micliel  Pcrret  mf^dal  for  scientific  workers,  who  by 
their  researches  have  contributed  to  the  progress  of  Indus- 
trial  chemistry,  was  made  to  MM,  Gall  and  de  Montlaur. 
for  their  electrochemkai  work. 
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I  III  New  Zealand  Survey  Department  is  undertaking, 
in  conjunction  with  the  Marine  Department,  an  inqairy 
into  the  tides  of  New  Zealand.  Hitherto  the  tide-tables 

for  New  Zealand  in  th:  New  Zealand  "  Nautical 
Almnn.ic  "  have  been  supplied  by  the  L'.S.  Coast  and 
Geodetic  Survey,  there  having  been  no  faciiiti' s  in  New 
Zealand  for  the  necessary  work.  We  learn  from  the  A'ew 
Zeahnd  Times  that  the  New  Zealand  Government  has 
been  invi!  d  (ly  the  Secret. irv  of  State  for  ih--  Colonic-s  to 
?upply  particuiars  as  to  llie  tid-s  for  inscrtio.T  in  the 
British  Admiralty  manuals  for  tti'j  use  of  the  Naw  a;id 
mercantile  marine.  It  is  hoped  that  the  results  from  New 
Zealand,  Australia,  and  other  parts  of  dw  Pacific  will 
lead  to  the  thorough  invtst't^atlon  of  the  tides  of  the  Pacific 
Ocean,  of  which  the  available  information  is  at  present 
I  meagre.  The  latest  scientific  apparatus  is  being  obtained 
I  from  England,  and  the  work  has  been  placed  in  charge  of 
'  Mr.  C.  E.  Adams,  secretary  of  the  New  Zealand  Surveyon* 
Board,  and  is  to  be  carried  on  actively  at  once. 

In  the  year  1891  Prof.  Flinders  Petrie  found  «  curious 
mummy  in  a  plundered  tomb  (supposed— thou^  therv  is 

no  positive  proof — to  have  been  that  of  a  certain  Ranef^r 
or  Ranofir)  in  the  neighbourhood  of  the  Mcdum  I*yraniid 
1  of  King  Snefru  (cirM  wgoo  a-c).  The  fart  that  this  was 
I  the  oklest  known  mummy  was  duly  recognised  at  the  time, 
not  only  by  its  discoverer,  but  also  by  Pt«f.  Maspcro  (se* 
■*  The  Dawn  Mf  Civilisation,"  p.  and  with  dun  care  it 

j  was  transported  to  England  and  lodged  in  the  Museum  of 
i  die  Koyal  College  of  Surgeons.  The  significance  of  this 
I  mummy  was  not  fully  realised  at  the  time»  because  it  was 
;  generally  supposed  that  the  practice  of  embalming  was  as 
old  as  the  history  of  Egypt,  and  many  injs<-u:ns  contained 
so-called  ''mummies"  almost,  if  not  quite,  as  ancient; 
and  the  importance  attached  to  It  seemed  to  diminish  during 
the  following  decade,  when  some  archaaologists  began 
describing  earlier,  even  pre-dynastic,  "  mummies "  (see 
"  Ciuide  to  the  First  and  Second  Kj^%  p!ian  Roums,**  British 
Museum).  When,  however,  it  was  di*cov<;r(d  (s«e  Caint 
Scietlt^  Jtmmal,  May,  1908,  p.  305)  that  there  were  no 
genuine*  mumnues  in  the  Cairo  Museum  (or  in  the  British 
Museum)  earlier  than  the  time  of  the  New  Empire  (ctrrs 
15S0  n.r.),  and  that  tlic  biidies  '•-mbnlmi  d  in  tlic-  t:ir.-;-s  of  tlv 
tenth  dynasty  (i.tri;a  2.200  B.C.)  and  twelfth  d>iiai>iy  (etna 
aooo  B.C.),  found  in  1907  by  Mr.  Quibcll  and  Messrs. 
Lythgoe  and  Mace,  respectively^  were  so  fra^k  that  they 
could  not  be  moved  without  becoming  rednced  to  mere 

!)Oni  s  and  powder,  the  importance  of  ttie  M  duni  nun:i:ii" 

(was  more  than  rehabilitated,  as  was  point-  d  out  in  Natvre 
in  1908  (vol.  Ixxviii.,  p.  34a).  The  age  of  a  mununy  sach 
as  this  was  always  open  to  question,  seeing  that  it  was 
found  in  a  plundered  tomb;  but  the  important  researches 

;  carried  on  by  Dr.  n.-oti^'j  .\.  Rei^n-  r  at  t'i/a  Pyramiiis 
during  the  last  ftw  yeari  havi;  aow  supplied  the  data  which, 

I  when  applied  to  the  curious  distinctive  features  of  the 
Medum  mummy,  fix  its  age  definitely  at  the  period  of  the 
filth  djmasty  (<«rni  3700  a.c).  Thus  dw  specimen  in  the 
Roya!  Col!'.-i;i:-  of  Surgeons  :s  of  the  utmost  importanc'r  t: 
the  student  uf  liie  hisitory  of  embalming  in  Egypt,  for  ii 
is  more  than  1 100  years  older  than  any  actual  mummy 
exhibited  in  any  other  museum,  and  500  years  older  than 
any  other  mummy  ever  found. 

■Mr.  C.  Peabody  has  reprinted  from  the  Putnam  anni- 
1  versary  volume  a  vahiable  paper  on  certain  qocsu  and 
I  doles.  He  deab  first  irith  the  rite  of  Hogmanay  ptactlsed 

throughout   western   Europe,   from  ttif    Isle   of   Man  to 
France,    in    the    period  extending    from    late    .\dv-.-nt  to 
January.    He  connect?   it    witli   a   pre-Clu;?tiaii  >olstitiaf 
^  ceremony  prevailing   throughout   northern   and  westers 
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Europe.  The  English  Waits  fall  into  the  same  class. 
Hw  French  Diminche  dei  Brandons  is  connected  b]r  its 
lire  rites  with  the  mdent  Pagan  oeremonica  at  the  vernal 

equinox.  The  paper  is  remarkable  for  a  very  elaborate 
collection  of  references  to  English  and  Continental  folk- 
lore. 

Ts'FANTiiisM  nncl  idiocy,  and  gigantism  and  idiocy,  are 
the  subjects  of  two  papers  by  Dr.  A.  Marie  in  the  BvXUtxnt 
el  Uimoires  de  la  Soc.  Anth.  de  Paris  (5th  S6t.),  x.,  pp. 
tot,  113.  He  gives  a  clastiGcation  of  the  varioiw  forms 
of  dwariSng  (nanism  and  infantilism).  He  believes  that 
the  nanism  of  the  df'jjiT.erat'*  is  nothinf;  else  than  the  per- 
manence of  an  infantile  btage  throufjh  which  all  normal 
persons  pass.  One  may  consider  the  unprorit.iblc  a^- 
il'Ag/e  iagrot)  of  transition  between  infancy  and  the  Un.il 
sprmifiBg  of  giewfti  at  puberty  as  a  kind  of  transitory 
norma!  acromegaly.  Gigantism  is  only  the  acromegaly  of 
infancy,  the  unprofitable  age  prolonged.  (Maitta  as  wdl  as 
dwarfs  occur  in  faoUlies  of  degenerates. 

Thb  Tou.TT'-g,  who  hav'«  hKn  eThibited  at  Paris,  have 
been  investigated  by  Dr.  .^tyicr  [ItuU.  et  Mim.  de  la  Soe. 
Anth.  de  Paris,  5th  S<r.,  p.  7i2\.  The  indlvia.i.iN  f.udied 
were  extremely  limited  in  number,  and  necessarily  belonged 
to  the  servile  classes,  as  the  upper-class  Touareg  would  be 
too  proud  to  exhibit  themselves ;  consequently  they  represent 
a  mi.tcd  group.  On  this  slender  foundation  the  following 
results  hav  been  arrived  .i!.  Kxcludlni^  th"  Semitic 
element  (Arabs,  Jews,  &c.)  and  the  negro  element  (which 
is  evident  in  those  investigated),  one  finds  the  same  ethnic 
groups  as  those  wiiicfa  have  peopled  Europe— Indo- 
EuropfAns  or  Aryas— that  ts  to  say,  blonds,  brown  liradqr- 
ceph.Tls,  nnd  brown  dolirhorpphrils.  Thus  llic  expression 
**  Berber  "  does  not  denote  a  race  or  variety  of  the  human 
race,  but  a  conventional  term  simply  signifying  those 
peoples  of  North  Africa  who  are  neither  Semitic  nor 
Negroid.  According  to  Dr.  Atgier,  North  Africa.  Mie 
Europe,  has  Iberian,  Celtic,  Hasqui-,  nnd  Kvir.ric  types,  to 
which  the  term  Aryas  of  Mrka  nuiv  be  nppli-d. 

We  have  received  from  the  publislurs  (Rowes  and 
Bowes,  Cambridge)  a  copy  of  a  lecture  rri  LiitU  dr  liv  rt  d 
by  Mr.  W.  C.  D.  Whetham,  F.R.S..  in  Trinity  College, 
entitled  *'  Eugenics  and  Unemployment."  From  Ms  book 
on  "  The  Family  and  the  Nation,"  the  lecturer  cites 
"  that,  wish  a  few  exceptions,  the  successful 
families  in  all  classes  are  voluntarilv  rrstricting  the 
number  of  their  children,  that  their  birth-rate  has  halved 
since  1876.  and  that  the  averags  mmber  of  children  to 

the  fertile  m.irriage  is  now  about  three.  AbOUt  four 
childreti  to  the  fertile  marriage  is  the  least  number  that 
will  mairi;,iin  .1  ;xipul;Uion  unrhanf;rd.  .  .  .  But  the  popu- 
lation of  the  country  as  a  whole  is  still  expanding.  Hence 
it  follows  ttiat  the  unsuccessful  faodUcs  must  still  be 
multiplying  rapidly.  ...  We  ...  «»  breeding  fastest 
from  our  less  efficient  or  definitely  tfseaaed  strains.*' 
llaviii.;^  rearhed  th"s  ronclusion,  thr?  Ircturcr  begs  his 
audience  to  dismiss  any  preconceptions  and  prejudices  they 
may  have  as  to  pauperism  and  unemployment,  and  to  loc'rv 
with  liim  at  the  facts.  He  shows  a  curve  based  on  Uie 
annual  pereentage  of  the  unemiployed  members  of  trade 
unions,  but  points  out  that  it  "  is  roughly  coincident  with 
the  cycles  of  good  and  bad  trade,"  and  "  bears  very  little 
relation  to  the  curve  of  general  pauperism  "  or  to  "  the 
total  amount  of  distress  in  the  country."  He  shows  next 
how  the  curve  based  on  the  average  number  of  paupor^ 
relieved  per  1000  of  the  English  and  Welsh  populatioo  baa 
been  declining  "with  natural  fluctuationa *'  fkom  1(51 
eowar^  Since  1900  "  there  has  been  a  iligiit  iocfMSs* 
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so  slight  that  it  is  dilTicult  to  be  ture  that  it  is  mor-^  ih.iii 
a  temporary  fluctuation  on  a  curve  which  shows  yearly 
changes."  De^te  this  warning,  Mr.  Whetham  subse- 
quently suggests  that  "  our  failure  to  go  cn  dimin'<;h:nj; 
pauperism  of  late  years  may  be  due  to  a  slight  lowering 
of  the  average  character  and  cflictenry  value  of  our 
population,"  arising  from  an  artificial  reduftitm  of  birth- 
rate among  "  the  thrifty,  th?  prudent  and  the  far-seeing, 
qiiif"  .It.  mutfi  a'i  by  th.:-  selfish  and  pleasure-loving." 

EvioENCB  is  steadily  accumulating  to  show  that  most  of 
the  forest  raamioab  formerly  supposed  to  be  rastricted  to 
the  west  coast  of  Africa  extend  eastwards  into  Ugand.^. 
The  latest  instance  of  this  is  afforded  by  the  Icmuroid 
pottos,  of  which  Mi.  O.  1  homas  described  an  blast  African 
s|wcies  of  the  genus  I'erodicticus  at  a  recent  meeting  of 
the  Zoological  Society.  Sir  H.  H.  Johactoa  had  long  sIdco 
announced  the  existence  of  a  Uganda  potto,  but  no  speci- 
men was  forthcondng. 

In  No.  4  of  the  first  volume  of  the  Queemlami  Jfalnwlflf 
Mr.  G.  F.  Bennett  relates  some  of  his  early  experiences 
In  hunting  and  observing  monotremes.  On  one  occasion, 
after  digging  out  the  burrow  for  a  distance  of  .ibout 
20  feet,  he  came  upon  a  nest  containing  two  young  duck- 
bills, probably  about  a  month  old,  each  rolled  up  into  ■ 
ball  with  the  Uil  lying  flat  on  the  beak,  la  a«hcr  tnataaees 
the  tail  covered  the  head,  and  fin  beak  rsated  oa  tbo 
stomach.  All  young  ones  of  about  a  month  oM  are  pttunp 
with  a  greyish,  bare  skin. 

At  Hie  close  of  an  article  on  the  courtship  of  spiders, 
contributed  by  Prof.  T.  H.  Montgomery,  jun.,  to  the  March 
number  of  the  American  Naturalist,  it  is  argued  that  I>r. 
Wallace's  theory  that  the  generally  less  considcuous  cohwr 
of  feouUe  birds  (as  compared  with  their  partners)  is  due 
to  their  need  for  greater  protection  ii^U  hold  good  also 
in  the  case  of  the  Ararhnida.  "  For  the  males  do  not 
develop  their  ornamentation  until  maturity,  and  they  have 
much  less  need  of  protection  tiian  the  females  because 
they  live  usually  not  raudi  longer  tiiaa  a  few  weeks  after 
maturing,  and  take  no  part  in  tfie  tan  of  the  young.  The 
mal-^s  have  fulfilled  their  main  function  after  'u:\\)ri  -n.itin^ 
the  females,  and  they  are  of  no  use  to  the  species  there- 
after. But  the  feoiaies  Uve  at  Inat  caveral  montlu  after 
maturing,  in  some  casea  several  yearc.  and  they  have  the 
whole  charge  of  the  eggs  and  young." 

The  March  number  of  Saturen  opens  with  an  obituary, 
illustrated  hf  a  portrait,  <rf  Hans  Christian  Printz, 
Norway's  oldieBt  ravonf,  who  was  bom  on  April  13,  1817, 
and  died,  from  an  attack  of  intlurnza,  on  January  15  of 
this  year  in  the  ninety-third  year  of  his  age.  On  com- 
pleting his  education,  Prof.  Printz  devoted  much  of  his 
time  to  botany,  and  in  1864  made  an  important  collecting 
tour;  but  about  1^  his  attention  was  largely  directed  to 
metcoroU.f^'v,  to  which  science  he  devoted  murh  of  his 
time  in  subsequent  years.  In  addition  to  this,  he  was  an 
rnthusiastic  egg<alleetor,  aad  at  one  time  possessed 
between  4000  and  9100  spedmens,  mainly.  It  would  I9pear> 
Scandinavian,  among  which  his  grtatett  treasure  was  an 

cgi:  of  Ga-ruUtr.  inf.^ustw^.    About  tSyt  tiltS  COUeCttOD  WaS 

acquired  by  the  i^rgen  Museum, 

TiiB  nature  and  arrangement  of  the  bony  armour  of  th* 

dinosaur  .Stegosaurus  arc  discussed  by  Dr.  R.  S.  I^ull  in 
the  March  issue  of  :he  Ametimn  Journal  oj  Scu-nce.  la 
the  specimen  restored  by  Marsh  a  number  of  small  ossicles 
were  found  adhering  to  the  under  surface  of  the  lower  jaw* 
and  theae.  to  the  opinion  of  Dr.  Lull,  not  only  fomwd  r 
gular  dileld,  but  also  extended  over  n  considerable  poft 
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of  the  body,  as  it  is  unr»'a<:nnah1e  to  suppose  thnt  nnv  por- 
tion of  the  ikin  of  an  arntuured  reptile  would  Uc  unj>ro- 
tp  ltd.  As  r''f^.iri1>  tli-^  great  vertical  dorsal  plates  and 
caudal  spines,  the  former  of  which  Marsh  regarded  as 
forming  a  single  feries,  it  U  practically  certain  that  all 
ware  arranged  in  a  double  row.  The  vertical  plates  are 
considered  to  be  nothint;  more  than  an  ultra-development 
of  the  longitudinal  \rrt:<;il  rldj^e  on  the  horizontal  scute 
of  a  crocodile  or  an  uns  peel  a  Used  dinosaur  like  Ancylo- 
aaurus.  Throoglhout  th>  In  k  the  ribs  arc  T-shaprd  in 
section  in  order  to  bear  the  weight  of  the  pUtea.  In  the 
nerk  the  tatter  are  borne  oti  ihort  and  notched  transverse 
I>i0( fs^rs,  but  in  the  b.irk  these  processes  b'-cnir.'!  longer 
and  stouter,  while  in  the  s.ura!  and  anterior  cnudnl  region 
the  bases  of  the  l^tes  arc  nppioxitnated  and  supported 
on  the  aumxnlta  of  the  tali  and  expanded  neural  spines. 
On  the  other  hand,  the  terminal  third  of  the  tail  apparently 
formed  a  flexible  .'if;Kre«sive  weapon,  in  wh'rh  the  laterally 
divergent  spines  were  inserted  in  the  muscles  between  the 
nrural  spine  and  the  centrum.  AHbough  die  caudal  Spines 
of  the  Englii^  Kimeridgian  OmoMtmis  or  Dacentnw  an 
structurally  identical  with  those  of  one  of  the  American 
species  of  .Stcgosaurti<!.  in  th"  liitk  of  ••\id''ncr  .is  t<i  the 
presence  of  vertical  plates  in  the  former  the  author  is  in- 
disposed to  admit  the  gftnerle  identity  of  the  Old  World 
and  .Vmerican  types. 

V>\fUracarput  lubfrtuiatus,  known  tucalSy  a*i  the  In 
tree,  one  of  the  most  important  members  of  the  family 
L>ipterocarpaoeie  which  buUcs  largely  in  the  Burmese 
forests,  forms  dte  eul^ect  of  a  Forest  Pamphlet  (No.  n) 
compiled  by  Mr.  R.  S.  Troup,  and  puWi-^hrd  hy  the  Govern- 
ment of  India.  As  a  rule,  it  in  a  dominani  tree,  and  an 
idea  of  its  characteristic  gregariousness  may  be  obtained 
from  computations,  which  estimate  fifteen  to  twenty  good- 
siied  trees  per  acre.  Fine  specimens  attain  a  height  of 
90  feel,  with  a  clean  hole  of  60  feet  and  n  girth  of 
10  feet.  The  wood  is  resinous  and  heavy,  requiring 
bamboos  if  it  has  to  be  r.ifi'  d  ;  it  is  in  considerable 
demand,  as  it  works  well,  but  is  not  durable  if  exposed. 

A  asciST  paper  by  Prof.  G.  Klebs,  published  in  the 

Sit:utigiherichte  dtr  Heidelbcrgcr  Akademie  der  Wissm- 
schajten  (part  v.,  1909),  and  obtainable  as  a  separate 
brochure,  describes  tlie  modifications  fvoduced  in  flowers 
of  Sempervivum  when  cxpoaed  to  facial  cultural  condi- 
tions, and  incidentally  contains  some  pertinent  opinions  on 
the  subjects  of  v  1 '  r  n  in  plants  and  inhcrit'-J  thar.iLt' rs. 
The  species,  S.  a^uminalutn,  chQTXn  for  rxpi  rinicnt  is  a 
recognised  nutural  species.  Plants  were  grown  in  rich  soil 
und  kept  at  a  high  temperature.  The  first  inflorescences 
were  cut  off  when  quite  young,  and  dormant  inflorescence* 
showing  abnormaJitic?  were  d'veloped,  from  which  self- 
fertilised  seed  was  collected.  Tlajila  raised  from  the  sttd 
Were  grown,  and  incrca.scd  vcgetalivcly  for  three  years. 
On  Aowering,  the  terminal  inflorescences  were  removed 
as  before,  and  tfie  later  flowers  produced  abnormalities, 
some  new,  others  similar  to  those  obtained  before.  These 
abnormal  characters  the  author  recognises  as  pathological 
modifications,  yet  regards  their  origin  as  intennediate 
between  fiuctuacing  variations  and  mutations. 

Ma.  T.  Pktcii  is  responsible  for  three  recent  Circulars 
(vol.  iv  ,  NiTi.  ri  0  d  akf.^;  with  fungus  disease;.,  issued 
from  the  Roy.il  Butaiilt  O.irdens,  Cpylon.  .\  bark  disease 
on  Hevca  and  tea  that  appears  during  the  south-west 
monsoon  is  attributed  to  CorlUmm  javanicum.  A  more 
insidious  disease  of  Hevea,  known  as  "die-back."  Is 
st.irte<l  hy  a  GIuK)sporium  which  paves  the  way  for 
tile  destructive  p.ir.Tsite,  assigned  to  the  genus  Laslo- 
diplodia.      The    third   pamphlet  dIscusses  veiy  fully  the 
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stnn-bleedinf;  dkero-  of  il;--  cocoa-nut  caused  by 
'I  hielaviopsii  tii  t  dtKi,  a  known  parasite  ois  jsu^jar-cane  in 
Java,  llie  author  communicates  a  number  of  details  re- 
garding the  structure  of  the  cocoa-nut  palm.  He  dis- 
tinguishes two  types  of  tree,  the  one  with  a  uniform 
columnar  base,  the  other  with  a  swollen  base,  and  suggests 
that  the  latter,  which  is  the  less  desirable,  has  been  selected 
unconsciously  by  planters. 

.AccoRniNG  to  the  AgricullHtni  jimrnal  of  the  Cape  of 
Good  Hope,  a  certain  amount  of  woric  on  the  hybridisation 
of  whtat  it  being  done  in  Cape  Colony.  At  present  less 
than  half  the  wh-nt  required  for  consumption  f^rown, 
the  rest  being  imported ;  steps  are  therefore  being  t  jken 
10  increase  the  area  under  crop.  One  of  the  chief  difficul- 
ties about  wheat-growing  in  the  colony,  and  particularly 
in  the  western  provinces,  !s  the  vast  amount  of  destrucdon 
caused  by  ru<;t :  ind'^ed.  this  was  at  one  time  so  serious 
that  farmers  aUno'-t  de!.pairf'd  of  making  wheat-growing  a 
success.  'Ili'^  iiTijiortation  of  certain  varieties  more  or  less 
resisunt  to  rust  rather  relieved  matters,  but  none  has  yet 
been  found  ful^  to  meet  tlle  local  requirements.  A  cross 
between  Gluyas  and  Darling  promises  to  give  useful 
results ;  fihiyas  is  resistant  to  rust  but  possesses  very 
we.'ik  -Tiw;  DatUiiL;.  mii  ^]■.■■  other  hand,  possesses 
exccptionallv  -.troiig  straw.  A  hybrid,  Union,  has  been 
picked  out  p'l^sessing  strong  Straw  and  also  resistant  to 
lust.  Another  promising  cfOBB  is  between  Gluyas  and 
Du  Toits,  probably  the  finest  milling  wheat  in  the  colony. 

Tm  the  SittungfhenchU  of  the  Vienna  Academy  of 
iences  (Bd.  ewiii..  Heft  vii.)  P.  VujcvlV:  diveU'--  s  nt 
some  length  the  results  of  live  years'  temperature  observa- 
tions (i()02-6)  made  at  Belgrade.  The  readings  were  taken 
from  freely  exposed  mercury  thermometers,  with  cylindrical 
bulbs,  at  the  earth's  surface  and  at  0  4,  to,  and  s-om.  above 
it.  The  results  are  of  specia!  ini'-rt^r  In  vl-  w  of  the  ple.i 
for  such  observations  recently  put  forward  in  this  country. 
The  excess  of  the  mean  temperature  from  hourly  readingls 
of  the  freely  exposed  thermometer  at  a  m.  above  the  mean 
temperature  in  the  screen  at  the  same  height  is  — o-t*  C. 
in  January.  +>i(i"  in  Jutv  'I'hi-  nienn  difference  is  greatest 
(  +  j-o°  C.)  at  i  p.m.  and  least  {  -  i  0°  C.)  at  8  p.m.,  in 
both  cases  in  July.  The  occurrence  of  the  minimum  differ- 
ence immediately  after  sunset  is  attributed  to  the  retention 
of  warm  air  In  the  screen.  It  is  probably  also  due  in  part 
to  the  h'^at  capai  itv  of  thf  screen  itself.  The  point  is  of 
importance  in  connection  with  the  analysis  nf  the  daily 
variation  of  temperature.  Compatison":  l  .  v.ed  that  the 
freely  exposed  -  thermometers  gave  higher  readings  at  ail 
levels  on  clear  days,  and  lower  readings  on  a  cloudy  day. 
than  the  n<pirated  thermometer  r.f  the  .Assmann  instrument. 
The  tli!.tui  l)ance  of  the  natural  toiiditiori  by  the  artificial 
.ispiration  would  have  some  influence  on  ;le  s<'  rcsuli--.  1  he 
observations  from  the  freety  exposed  instruments  are  com- 
pared with  one  another  without  any  attempt  at  correction. 
Throughout  the  year  the  temperature  at  the  earth's  surface 
is  lower  by  night  and  higher  near  mid-day  than  that  In 
the  air.  The  extreme  differences  between  the  hourly  mear»s 
for  surface  and  air  are  approximately  + 1-5^  —0-5^  C.  in 
January,  +9*1*,  -t-C^  C.  in  April,  and  -f-iS'S",  -t-o*  C. 
in  July.  Deposition  of  dew  diminishes  the  value  of  the 
negative  difference,  while  clear  weather  increases  both  the 
positive  and  negative  differences.  The  temperature  on  the 
exposed  earth's  surface  was  found  to  be  considerably  bciow 
that  of  the  neighbouring  upper  Surface  of  snow.  It  is 
assumed  that  the  resulu  are  iaier-comparable  because  the 
thermometers  are  aiR^lar,  an  assumption  whid)  tl  not 
justified  unless  the  ventilation  is  the  same  for  each;  thta 
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U  probably  not  the-  CUe.  N»  attempt  is  itwd*  to  And  th* 
•fleet  of  varying  (latunl  Vradhtka. 

Mk.  Hbrmann  Gewbckb  sends  us  a  dissertation  on  the 
infliwice  of  changes  of  Internal  structure  on  the  physical 

pr<'(vrtics  of  cnjip'T,  elrctrir.il  rondiicnvily  and  d'-nsity 
baring  the  properties  chiefly  considered,  in  this  pamphlet 
of  ninety-three  pages  the  author  discusses  at  length  the 
experimantal  results  and  theoretical  conclusiont  «t  previous 
worker*  In  the  same  field,  and  atso  describes  his  own 
measurements  of  electrical  conductivits-  nnd  determinations 
of  density  carried  out  on  a  scries  of  copper  wires  drawn 
under  known  conditions.  His  results  show  that  the  effects 
of  wirenlrawing  depend  upon  two  actions,  which  occur 
simultaneouiljr,  but  to  a  Afferent  relative  extent  when  the 
cirrunis!aiices  of  the  drawing;  process:  nn*  altered.  These 
two  actions  are  longitudinal  extension  and  lateral  com- 
pression, and  their  effects  on  conductivity  and  density  are 
opposite  in  character.  The  net  result  is  that,  as  wires 
become  mora  severetjr  hard^drawn,  their  dentiqr  fim  in- 
creases and  then  decreases  again,  while  the  electrical  con- 
ductivity is  reduced — in  some  cases  to  an  extent  e.xcerdin}^ 
15  per  cent.  Mr.  Gewccke  has  also  studied  iht?  anneal- 
ing process  in  these  wires,  but  although  a  temperature  of 
a  10*  C.  is  found  to  mark  ttw  beginning  of  rapid  annealing, 
this  temperature  is  found  to  vary  with  the  duration  of 
healing.  This  supports  the  view  of  Turner  and  Levy  that 
the  change  in  the  i  ;ip;>-  r  r.ither  of  the  n  itur.'  of  a  con- 
tinuous re-arrani{ement  of  structure  than  a  traniformation 
from  one  allotropic  phase  into  another,  as  suggested  by 
Dr.  Beilby. 

We  have  before  us  a  draft  report  of  the  science  stand- 
ing; committee  of  the  Concrete  Institute  relative  to  a  pro- 
posed standard  algebraical  notation  (or  (ormuls  and 
ralcolations  employed  with  reference  to  reinforced  concrete. 
It  would  appear  thnt  Ihis  \\  .is  lon^'d' t'-d  l  ist  September 
at  Copenhagen  by  n  mmniiiuv;  i4  th-  Int'-rnational  Com- 
njWsion  on  R'>inforced  Conct'te  !•  ^.iliiivli.  .1  Sv  the  Inter- 
national Association  for  Testing  Materials),  which  approved 
of  a  three-alphabet  system,  the  three  alphabets  employed 
to  be  Roman  capital  letters,  Roman  sm.Tll  letters,  and 
Greek  smalls.  The  principle  of  the  initial  letter  is  also 
adoptett  in  ilv  re|>ort,  thoujjh  this  cannot  be  made  a  basis 
for  agreement  with  Continental  nations;  it  is  held,  no 
doubt  right|>\  that  the  use  of  a  seir<«xptenatory  notation 
is  in  this  matter  mora  Important  than  internation.il 
uniformtti.-.  The  use  of  Latin  smalls  for  linear  dimensions, 
intensities  of  fores,  &c.,  and  <  ui-.^t.mt-i,  Latin  capitals 
lor  areas  and  vulumrs,  and  tot.-il  forces,  Greek  smnlls  for 
angles  and  constants,  is  r'  i  Mnuiirrvled.  The  notation  c.m 
be  eateoded  by  the  use  of  subscript  letters:  thus  B,  may 
be  used  for  **  bending  moment  at  the  centre  of  a  beam. 
The  scheme  is  not  put  forward  as  part  of  .1  lomprehensive 
system ;  indeed,  it  is  pointed  out  that  letters  fail  if  any 
.ittempt  is  made  at  a  comprehensive  system  for  engineering 
formulae  alone,  not  to  speak  of  ph>-$ics  generally.  It  is, 
however,  elearly  desirable  that  some  general  plan  should 
be  agreed  upon,  b',  1  nj^in.  .  r<.  ni  least,  before  an  attempt 
is  made  to  work  ou!  j  Jiiailcd  notation  for  each  branch 
of  engineering  work.  It  inuy  be  that  the  only  plan  possible 
is  the  adoption  of  some  general  principles,  and  those  sug- 
gested are  sufficiently  in  accord  with  existing  usag'-. 
Possibly  the  Engineering  Standards  Committee  may  b<- 
aUe  10  kiok  into  the  matter. 

A  PAtn  OA  compounding  and  superheating  in  Horwich 
toiXMnolives  was  read  at  the  Institution  of  Mechanical 
Engineers  on  March  7  by  Mr.  George  Hughes,  the  rhief 

mvchanir.it  .  nfjiiif-- r  of  the  Lancashire  .iiid  Vi.rksliir''  K.i.I- 
way.    A  number  of  comparative  tests  have  been  made  by  I 
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^  the  author  on  compound  and  simple  engines,  leading  to 
the  conrluN'oEi  that  the  compound  enginr  is  mi.ri'  «  r<iniiniical 
and  eflicienl  than  the  simple.  The  compound  tiigine 
developed  a  comparatively  greater  pull  on  the  draw-bar  for 
the  tame  indicated  horsi>fKiwer.  The  Aintree  to  Accring- 
ton  trials  show  an  ecimamy  of  33  per  cent.,  and  the  Goole 
to  Smithy  BridpL-  t^'Sts  :in  economy  of  1:  5  per  cent.,  in 
favour  of  the  coiiijxjuiid,  ba^ed  011  ilic  KUtam  consumption 
per  indicji'd  Iiors'^-power.  On  the  basis  of  total  steam 
consumption  per  hour,  the  savings  in  tiiese  trials  are 
39-7  and  33'3  per  cent,  respectively.  In  fuel  consumption 
the  savings  by  the  compound  per  indicated  hors>.--powi-r 
per  hour  arc  16  per  cent,  and  8-3  per  cent,  rrspixtivcly. 

tlx-  iiors.  -pow'  i  s  developed  by  the  compound  arc  less 
than  tor  the  simple  engine,  the  total  fuel  savings  are 
36  per  cent,  and  7yj  per  cent,  respectively.  Using 
.Schmidt 's  system  of  superheating  on  a.  six*wheeled  coupled 
goods  engine,  comparative  trials  show  an  economy  tn  coal 
of  120-i  [)f  r  trf.!  |>rr  ton-mile  for  thr  superheater.  Tests 
on  five  pa.ssenger  engines  having  Schmidt's  superheaters, 
extending  over  some  months,  show  a  ooal  saving  of  214 
and  2t-9  per  cent,  per  ton-mile,  computed  from  the  drivers' 
and  guards'  returns.  Mr.  Hughes  is  to  ha  congratulated 
on  h'.~  sti  ('^^  In  d-  <rrig  with  vcty  difficult  problems  when 
applied  to  locomotives. 

An  iniproved  form  of  mouth  blow-pipe  is  submitted  for 
inspecti-in  In  M- >-vrv  W,  and  J.  George,  Ltd.,  Great 
Charles  Street,  Birmiiighaiit.  It  is  a  burner  and  air-tube 
combined,  connecting  directly  with  the  gas  supply  by  means 
of  rubber  tubing,  and  dispensing  with  a  Bunsen  burner. 
A  metal  collar  at  the  mouth-piece  end  keeps  the  latter  clean 
by  preventing  it  from  coming  into  contact  with  thp  bnn.h 
when  laid  down.  A  similar  collar  at  the  burner  end  keeps 
the  flame  from  scorching  the  wood.  If  desired,  the  instru- 
ment  can  be  clamped  to  «  retort  stand  for  use  at  any 
convenient  height  or  angle,  and  it  serves  instead  of  a  foot 
ii;.iv\ -iiiii''  for  many  small  operation*,  such  as  flame,  char- 
cua!,  and  "  l"-ad  "  t<'st«,  and  light  filass-blowing.  The 
article  U  n  at!y  and  strongly  constructed,  and  for  con- 
venience of  renewal  the  several  parts  are  made  lo  a 
standanl  sise. 

The  January  number  of  the  Baffclin  d.-  la  SoeUU 
d'Encouragtmtmt  pour  Vtnduitrit  natimale  contains  two 
reports  by   A.    Moreau  00   tvw>   forms  of  rnad-tarring 

apparatus,  due  to  M.\I.  J.  Lass.iillv  .md  J  \':r-,-ionn''au 
respectively.  The  tar  has  to  be  exlr:irted  from  \Uk  b.irreU. 
warmed  to  a  temperature  sutTicietit  to  reduce  its  viscosity 
and  remove  water,  and  applied  to  the  road  as  uniformly 
and  as  rapidly  as  possible.  In  the  first  apparatus  of  'M. 
]  l.assaillv  all  these  operations  are  c.iriied  out  tn  mi. 
;ind  require  a  minimum  of  skilled  contrul.  ihe 
Vinsonneau  apparatus  wartns  the  tar  to  80°  C.  by  a 
thermosiphon  heated  by  a  petrol  burner,  and  distributes  it 
by  means  of  compressed  air.  The  cost  of  superfieial 
tarring  by  either  process  is  from  8  to  lo  centimes  per 
<qu.ire  metre  treated. 

.\  stcovD  revised  edition  of  the  valuable  little  book  on 
"  Butt- 1  iiKiking  on  ili-  I  ain>."'  by  Mr.  C.  W.  W'alker- 
Tisd.iic  and  Mr.  T.  K.  Robinson,  has  just  be'-n  is>u"d 
bv  the  publisher,  Mr.  J.  North,  OfTice  of  the  Dairy  World 
and  Briliih  Dairy  Farmer,  The  original  work  was  favour- 
ably reviewed  in  VATraB  of  February  is,  1003,  and  the 
revised  edition  shnuld  s- » iirc  for  it  ni.inv  n^w  renders.  The 
subject-matter  has  t>een  brought  up-to-date  by  revision  and 
additions.  The  price  of  the  book  remains  u.  net. 

F.HKV11-M.— March  24,  p.  104,  oot.   I,  Kne  }6,  'for 

■'  9  grams  "  read  *'  6  grams." 
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OVK  ASTRONOMICAL  COLUMN. 

AtniiONOMicAi.  OccuBRiNcis  IN  April 
April  ft   8h.  29m.    Minimum  of  At^ot  ($  Pendjl 
II.   Venut,  apparent  diameter  38 '3". 
16.    t6h.  om.    Saturn  in  conjunction  with  the  Sun. 
90-ai.    Epoch  of  April  meteoric  ihower  (Lyrids). 
at.    loh.  lom.    Mioimum  of  Algol  (j9  Ptrtei). 
23.   4h.  om.    Venus  at  greatest  elongation  (46' i  3' W.). 
9S>  5h.  lom.  to  7h.  31m.    Tiaaiit  of  Japitti'i  Satellite 

III.  (Ganymede). 
30.   Mercury  \  h'\h\it  u  an  evening  atai  iftintcd amangil 

ihe  i'iciades. 

The  Spectrum  of  Comet  1910a. — In  addition  to  the 
objectiv-prism  spectra,  already  mentioned  in  these 
columns,  M.M.  DnsLindres  and  Idrac  secured  some  spectra 
of  comet  1910a  with  a  •Ut-«pectrocco{>e  of  great  tight- 
fiatherini;  power,  which  th^  deeciibe  in  Ko.  it  of  the 
Comptes  rendus. 

The  series  of  bands  usually  ascribed  to  hydrocarbons  and 
cyanogen,  r»  <ipfrtivly,  are  fully  represented  in  these 
spectra,  \\  i!b  •Ji''  cxti  ]>;ion  of  the  band  at  A  460.  The 
h>'drocarbon  bands  of  :lie  comet's  spectrum  exhibit  different 
intensities  to  the  similar  bands  photographed  in  the  labora- 
tory, with  the  cariion  ;in-  or  the  Bun!k!n  flame  as  the  light- 
source,  the  most  n  ir.ui^.l.I-:  of  the  blue  bands  beinfj  the 
most  intense.  An  "  unknown  "  band  at  X  402.1  is  similar 
to  one  which  M.  Deslandres  found  in  th.-  spectrum  of 
Mor'>hon^f's  cnmi^t,  which  Prof.  Fowler  has  since  traced 
to  sonv  carlioii  <.  niipound  at  very  low  pressures, 
but  other  "  unknown  "  bandf  seen  in  the  earUer  cpectra 
are  not  ahovn  in  fhat  of  comet  i^io*. 

HALLBV'a  CouBT  IN  Jatmibbs  Racoaos. — Some  exceed- 
ingly interesting  estracte  from  Japaoeae  record*,  probably 
referriniJ  to  early  observations  of  Halley's  comet,  are 
communicated  to  No.  430  of  ^e  Observatory  (March,  p. 
139)  Inr  Mr.  K.  Hirayama,  of  the  Tokyo  OMervatonr. 
Tliay  include  accountt  of  cotneti  which  appeared  in  the 
yaan  A.Ok  684,  ^7,  913,  989,  1066,  1145,  and  iiaa.  and 
geaarally  giv«  some  details  as  to  the  direction  and  appear^ 
anee  of  the  object.  The  details  for  the  apparition  of  1145 
are  •BMctally  full,  the  observer  remarlcing  on  the 
peeullaxity  that  the  comet  itself  diOuM  rem^o  bright  after 
tlie  disappearance  of  its  tail;  Ala  he  explains,  four  days 
later,  as  possibly  due  to  the  presence  of  the  moon  when 
the  observation  was  made.  The  time  of  perihelion — as 
calculated  by  Messrs.  Coweli  and  Crommelln — agrees  with 
the  time  at  which  tlie  comet  was  observed  in  the  year 

A.D.  913. 

Meteoric  .Astronomy.— Anyone  interested  in  the  oltM^rva- 
tlons  of  ni'-teors,  and  rlios--  annt-urs  who,  without  the 
benefit  of  elaborate  cijuipni'^r.t.  are  seeking  a  field  where 
oi.<s..rvation«  may  become  both  ;nti  i-  sting  and  useful,  should 
r-ad  Mr.  Denning's  article,  on  tli<_'  progress  of  meteoric 
astronom'.-.  :n  tfit-  curr-nt  miinbf  r  of  Sd-'ut  f  Progress 
(No.  15.  p.  ^h)-  'I'-'  writer  ihiiein  ah'tn  a  bri-f  outline 
of  the  id'  as  ijonc  rninfj,  and  the  observations  of.  mot'-ors, 
and  summa.-iics  the  chief  events  in  meteoric  phenoaiena 
since  1708. 

The  Lyrids,  Perseids,  and  I>eon!ds  are  especially 
described,  and  the  association  between  comets  and  meteors 
is  concisely  discussed.  Mr.  Denning  also  mentions  that 
some  showers  persist,  more  or  less  activily,  for  inmiths, 
and  instances  are  not  wanting  where  radiants  conlinucd  in 
active  play  all  tli'-  N-  ar  round,  the  appar-nt  position  of 
the  radiant  remaining  practically  constant.  He  also  makes 
it  obvious  that  the  study  of  meteoric  phenomena  needs 
recruits :  the  field  is  a  large  one,  the  observations  are 
comparatively  simpt-'.  and  the  results  important.  So  far, 
photography  has  pi  but  a  small  part,  and  there  is 
ample  scope  for  its.  ful  work  by  thos"  po^-^i  ssing  suitable 
cameras  and  a  fair  amount  of  persist'  nt  pati'  nee. 

Stabs  with  V'ariablk  Radial  Velocities.— A  numlx  r  of  j 
observations  of   stars   wIiilIi   have   b'-rn    found   to  exhibit 
variabl"  rndi.i!  vr^Vx-iti'-s  are  publishrd  bv  Mf'scrs,  Camp- 
b"!!.  .Albrecht,  and  Wrii^ht  in  No.  17^  of  th?  Lick  Observa-  i 
tory  Bullf't-nt.    Amoni;  th"  twpntv  northern  stars  discussed 
may  be  noted  h  Pcrsui,  a  Ursa;  Majoris,  p  L-jonis,  o.  i-,  t 
.ind  «  Draconis,  n  Lyr.c.  c- Cvgr,\,  0  C'-t>iv-i.  and  C  Cipr!- 
cornj.   Six  southern  stars,  observed  by  the  Chile  observers,  1 
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have  also  shown  a  variation  of  vetoci^  in  the  Upt  of  sight : 
they  are  S  Caals  Majoris,  fi  Cruets,  4  Ctatauri,  «  I  upl, 
y  Apodis,  and  r  Scorpii. 

In  the  same  bulletin  Dr.  Curtis  ajimtmcN  that  llie 
definitive  reductions  of  tlie  spectrograna  of  c  Centauri 
confirm  the  variation  of  that  star's  radfal  vriodlf*  Dr. 
Campbell  notes  tliat  thirteen  yean*  ohwvatioM  €f 
Procyon  show  that  the  radial  velociliei  do  not  appear  to 
have  varied  appreciably  ia  •  maaner  to  acoard  wltfi  « 
period  of  forty  years,  more  «r  less;  the/  aetin  to  banaontM 
with  Dr.  Auwers's  conclusion  Att  the  ochit  plane  af  tte 
system  is  approximately  tangent  to  tba  cataatial  aalMfe* 
There  is,  however,  a  suggestion  of  a  aacondary  vailatfiaa 
of  the  radial  valociqr,  of  veiy  small  amplitude  and  a  pariod 
of  about  seven  yeara,  for  the  coaSraiatMa  of  which  furtiwr 
observations  an  neoMsary. 

The  minimon  of  the  radial  velodQT  of  the  binary  system 
in  the  tri^e  ayatem  of  Poladt  is  shown,  by  the  Lick 
obaervations,  to  have  been  passed,  and  the  velocity  of  the 
centre  of  mass  of  that  system  appears  to  be  increasing 
rapidly.  Therefore  velocity  observations  of  the  bright  com- 
ponent of  the  Polaris  system  during  the  next  few  month* 
promise  to  have  unusual  weight  in  the  dtterBuaatioii  of 
the  period  of  the  third  membM^  of  the  qreiem  araoad  the 
centre  of  mass  of  the  whole  system. 

PRPrAUTlOVS    NrCHSSARY    IN     {''HOTOGRAPIIIC    PlIOICiMETBT . 

— I'ndor  this  title  Mr.  P.irkhurst  piiblishi'S  a  papi  r  in  th^ 
Astrof'hytiiiil  Ji>urri(i!  {vol.  ixxi.,  No.  t,  p.  r;^  u  hich 
contains  a  nuinbr-r  of  hints  usz-ful  to  all  workers  in  ajtro- 
noniiciil  photoijrapliv. 

During;  the  work  on  photti^;raphic  pholonietry,  which 
h.is  be'-n  carrlrd  on  for  .1  numbiT  of  years  at  the  Yerlces 
Obsr'rvator\ ,  it  was  found  that  the  measures  Were  affected 
by  a  tuiniber  of  errors  introdur'-d  bv  difT'-rr^nrr-s  in  tlie 
method  of  development,  bv  I.Kk  of  uniformity  in  thr  photo- 
graphic film,  and  bv  mam  otlvr  causes.  Thf^si-  rrrors 
have  now  been  fully  invcsti(^..it(;d,  and  the  re«ults  of  the 
investigations  are  given  in  the  present  paper,  illustrat.jd  by 
numerous  curves.  As  an  example  of  the  rrsulis.  it  niav 
be  noted  that  at  onr  point  of  the  "  d-vr  lopi  r  curves  "  the 
density  given  by  "p)ro**  introduces  a  difforrnr»-  equal 
to  0-3  mag.  from  that  given  by  rodinal,  whilst  in  ih'  rase 
of  hydroquinone  the  resulting  difference  in  niaiinitude 
amounts  to  00.  Th'>  nfct'ssity  for  rigidly  controlling  the 
time  of  development,  tbr»  firni"-ra;ur.:  of  the  developer,  and 
other  vari.ibles  is  just  as  forcibly  «.houn  by  other  curves. 

OnsRHVATiONs  OF  S.»TELUiF.s. — No.  17J  of  the  Lick 
Dbsorvatory  Bulletin  contains  the  measures,  made  by  Prof. 
.Aif!;.-n  during  the  years  iniywi,  of  thf  «!nt«?1!ite8  of  Mars, 
S.itiirn,  .ind  L  ranus.  In  th-^  t  .is.^  of  M.irs  the  positions 
ol  th'^  s.it'llitps  are  referred  to  the  planet  s  Titib.  hut  for 
I'r.iniis  .ir.d  Saturn  each  satellite  is  referr  1  to  an>>:her 
satellite,  except  in  the  case  of  Titania.  The  positions 
given  in  the  tables  are  uncorrected,  except  for  diaereniiai 

rrfrnrtion. 

riiotoijrnphs  of  fupitrrVs  '•if^lith  satellite  Were  ob'.i'rvd 
nt  •".rciiwich  on  January  19  and  February  11,  and  the 
r.'^ulting  positions,  showing  fair  agreement  with  the 
rphcmcris,  are  published  in  No.  4393  of  the  Aslronomitche 
Sachrickten. 


RESEARCHES  O.V  ALLOYS.' 

T^HK  report  referrei!  tn  holow  '.vas  presented  to  a  meeting 
of  the  Institution  of  M. .  har.ii  ,il  Engineers  on  January  3 1. 
The  report  itself  is  a  memoir  of  som^  175  patj'-*  and  six- 
teen plates,  and  embodies  the  restibs  of  ri  .^'  an  h  's  i-.arr'.i-  ! 
out  during  n  period  of  two  and  a  half  years  at  the  National 
Physical  I, al  oratory.  These  researches  constitute  a  con- 
tinuation of  tit*?  previous  work  of  Messrs.  Carpenter  and 
Kdwards  on  the  allow  of  i  ippj»r  and  aluminium  .ts  re- 
rnrd'd  in  the  eighth  report  to  the  .MIovs  R'.sw.irch  Cotn- 
rni'i'i'.  Owing  to  the  magnitude  of  tli''  ta<li  whiob  '.vi.uld 
h.iv  l>een  involved  in  undertaking  a  coini>l-t''  srjdy  of  a 
;  rii.irv  system  of  alloys,  the  authors  at  thr  oots.  t  decided 
10  limit  their  investigations  to  those  regions  of  the  system 

>  Ninth  Rrpon  to  tkr  Alloy »  Reacatch  CooiraiMM  of  tkt  Institn^Mi  oC 
^rrch•llical  K«KiiiMn.  bf  Dr.  Waltv  Rmwihun  and  Mr.  F.  C  A.  H. 
|jini>b«rTv.  <w  "the  ne|«(tS(serSein* Alleys  oTCeppir,  Alnmhiaw  and 
Manganat." 
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wh«re  results  of  practical  interest  were  to  be  anticipated. 
Ai  regards  the  heavy  alloys,  consisting  principally  of 
copper,  important  results  were  to  be  sought  only  in  alloys 
containing  more  than  85  per  cent,  of  copper,  tvhilc  at  the 
aluminium  end  of  the  series  only  alloys  containing  more 
than  95  per  cent,  of  aluminium  could  be  expected  to  yield 
results  of  practical  value.  The  study  of  the  constitution 
of  the  alloys  has,  however,  been  pushed  beyond  these 
limits  in  order  to  render  the  data  obtained  over  the 
■'  useful  "  range  more  intelligible. 


Fic.  I.—  Model  of  ihc  liquidu«  uirUcc  of  tcraar>-  alloyi  of  copper  wiih  aluaiinuti  and  mxnganese. 

The  report  therefore  includes  n  model  of  the  "  liquidus 
surface  "  of  the  ternary  system  over  a  range  of  alloys  con- 
taining less  than  u  per  cent,  of  aluminium  and  less  than 
10  per  cent,  of  manganese.  This  model  is  constructed  on 
the  well-known  principle  of  trilinear  coordinates,  in  which 
the  range  of  compositions  of  ternary  alloys  is  represented 
by  an  equilateral  triangle ;  the  liquidus  surface  is  con- 
itructed  by  erecting  a  vertical  ordinate  representing  the 


Fic.  a.— Micro-Miuciurc  of  ulloy     caM  in  mid. 

temperature  of  initial  freezing,  on  the  points  representing 
the  alloy»  examiued.  A  piioiugroph  uf  -the  model,  upon 
which  contour  lines  representing  i^-ich  10'  C.  have  been 
drawn,  is  reproduced  in  Fig.  1.  The  well-marked  mini- 
mum of  the  copper-nluminium  series,  occurring  at  a  con- 
centration of  about  8^  per  cent,  aluminium,  is  continued 
Into  the  ternary  system  in  the  form  of  a  valley  in  the 
liquidus  surface,  and  microscopic  examination  has  shown 
tbiit  alloys  to  the  right  of   this  valley  (i.e.  nearer  the 
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lopper  side)  are  homogeneous,  while  those  to  the  left  are 
duplex.  A  comparison  of  the  model  with  the  mechanical 
properties  of  the  alloys  further  indicates  that  in  the 
ternary  alloys,  just  as  in  the  binary  copper-aluminium 
series,  the  presence  of  the  second  phase  to  the  left  of  the 
minimum  renders  the  alloys  stiffer,  stronger,  and  less 
ductile. 

Throughout  the  range  covered  by  this  model  (which 
represents  the  data  obtained  from  more  than  100  different 
alloys)  no  new  phase  resulting  from  the  presence  of  man- 
ganese can  be  detected.  Thii  re- 
sult is  of  special  interest,  because 
some  of  the  alloys  included  in  this 
group,  viz.  those  lying  towards  the 
left-hand  corner  of  the  model,  are 
distinctly  magnetic,  their  permea- 
bility increasing  towards  the 
extreme  left-hand  corner  of  the 
figure.  If,  therefore,  the  magnetic 
properties  of  these  alloys  (which 
approach  the  type  of  some  of  the 
well-known  Hcussler  alloys)  are 
due  to  the  existence  of  a  magnetic 
metallic  compound,  this  compouncf 
must  be  soluble  in  either  or  both 
the  phases  found  in  these  alloys. 

\    photomicrograph    typical  of 
the   structure   of    alloys    in  this 
region  is  reproduced  from  Fig.  75 
of  the  report  (Fig.  a),  representing 
the  structure  of  an  alloy  contain- 
ing 8-56  per  cent,  of  aluminium, 
4  77  per  cent,  of  manganese,  and 
86-67  P*''  cent,  of  copper  in  the 
sand-cast  condition.     The  effects 
of  heat-treatment  on  the  micro- 
structure  of  these  alloys  are  very 
marked.    Thus  Fig.  laj  of  the  re- 
port (Fig.  3)  shows  the  structure 
of  another  alloy  of  this  type  after  annealing  at  900*  C, 
both  these  photographs  being  taken  at  the  same  magnifi- 
cation (150  diameters).    Quenching  the  same  alloy  from 
wo"  C.  produces  a  totally  different  structure,  reprodurcil 
from  Fig.   129  of  the  report  (Fig.  4),  and  this  change 
renders  the  alloy  hard  and  brittle. 

.•\s  regards  alloys  at  the  light  end  of  the  series,  the 
introduction  of  manganese  is  found  to  give  rise  to  the 


fif,.  3.— HicTD-uiuclure  of  mUoy  mlut  loos  anouliag  u  900'  C. 

formation  of  a  definite  compound,  AI^Mn,  which  tends  to 
render  the  alloys  hard  and  brittle.  If  present  in  large- 
proportions,  this  compound  appears  to  undergo  a  more  or 
less  gradual  change,  which  leads  to  the  spontaneous  dis- 
integration of  the  alloys  containing  it ;  an  ingot  consist- 
ing of  65  per  cent,  aluminium  and  35  per  cent,  manganese 
is  a  hard,  metallic  mass  when  first  cooled,  but  falls  to  a 
fine  crystalline  jwwder  in  the  course  of  six  or  eight  hours,, 
und  this  process  appears  to  be  independent  of  o.xidation. 
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1a  the  "  useful  *'  light  alloys  of  the  ternary  .lystem,  how- 
ever,  such  disintegration  does  not  occur. 

The  mechanical  properties  found  in  the  best  of  the  alloyi 
of  the  ternary  system  are  raiurfcable«  The  audiors  suggest 
that  alloys  of  copper  iridi  ahiminium  alone  are  generally 
ooatamiaaled  with  a  certain  proportioa  of  alumina,,  formed 
when  the  aluminium  is  added  to  molten  copper  contain- 
ing more  or  less  oxygen ;  by  the  previous  addition  of 
manganeso,  which  acts  as  a  reducing  agent,  the  formation 
of  this  alumina  is  inhibited  and  the  properties  of  the 
resulting  alloys  are  improved.  It  has  been  found  that  a 
smaU  percentage  of  manganese  renders  the  alloys  nmro 
ductile  without  reducing  their  ultimate  strength,  while 
larger  proportions  of  manganese  increase  the  strcn^^th  but 
lessen  the  ductility  of  the  alloys.  Sand-castings  giving  an 
ultimate  strength  of  36  tons  per  sq.  inch  with  an  elonga* 
tion  of  23-5  per  cent,  on  3  inches  have  been  obtained,  while 
in  the  form  of  rolled  bars  the  best  of  the  heavy  ternary 
alloys  reach  an  ultimate  strength  of  43  tons  per  sq.  inch 
with  33  per  cent,  elongation.  Perhaps  the  most  remark* 
able  result,  however,  is  that  obtained  with  one  of  these 
alloys  in  the  h.-ird.drawn  condition,  .  where  an  •  ultimate 
strength  of  53  tons  per  sq.  inch  with  10  per  cent,  elonga- 
tion has  been  obtained.  This  is  probably  ttw  Strongest 
alloy  known,  containing  more  than  80  per  cent,  of  ooppor. 
The  rem.irk.tble  properties  of  this  alloy. led  Dr.  Rownhaln 
(o  take  up  the  ch.Tllrngf  recently  thrown  out  by  SIr  Gerard 


P16. 4.— MiaMtnctsis  eTalier  aftw  qetnchiag  ften  goo*  C 


Muntz  in  his  prt  sidenti.nl  address  to  the  Institute  of  Mct.Tis, 
to  the  effect  that  modrrn  stionfific  .ittainments  in  metal- 
lurgy h.ad  not  yet  enabled  us  to  produce  a  bronze  rutting 
tool.  By  further  cold-working  one  of  these  hard-drawn 
alloys  under  a  powerful  testing  niarliinn.  a  niatrrial  was 
produc<-d  from  which  a  chisel  was  ground,  and  with  this 
it  was  found  [lossitilf  to  incise  liard  stone  or — with  a 
different  form  of  cutliit;.;  ed^i- — to  cut  wood  so  easily  and 
cleanly  that  a  I'-ad-p'-ncil  could  readily  be  sharpenod  with  it. 

.\  result  of  considerable  importance  has  bren  ohtainfd 
by  means  of  abrasion  tests  on  crrtain  of  these  alloys  ;  the 
test  applied  was  one  of  simple  wear  against  hanlnncd  steel 
roUcis,  the  loss  of  weight  being  determined.  It  was  found 
that  the  best  of  these  alloys  possess  a  very  great  rfsistance 
to  abrasion  of  this  kind  far  surpassing  even  thf  hardnr 
v.irieties  of  steel,  'i'his  property,  tojirthrr  with  their  very 
fif'-at  slrength  and  the  fact  tliat  th' v  ran  b.;  machined 
and  finisher)  very  readily,  should  render  them  of  special 
value  for  tlie  cunstructiun  of  scientific  instruments,  par- 
ticularly for  tliose  parts  where  much  mechanical  wear  has 
to  be  met.  These  alloys  also  possess  a  verv  great  powrr 
of  resisting  corrosion,  both  bv  fresh-  and  si^a-water,  while 
t'-sts  made  upon  them  at  temperatures  up  to  500°  C. 
ii>di<  ate  that  thev  retain  their  strength  up  to  300°  C.  ; 
rli.  <e  resuhs  su<jf;est  the  possibility  of  their  employment 
for  the  blades  of  ste.im-turbines  working  with  superheated 
steam. 

As  regards  the  light  alloys,  containing  more  than  95  per 
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cent,  aluminium,  the  properties  of  the  ternary  alloys  are 
not  markedly  superior  to  thota  of  tlw  ••iManoiaaKOfiper 
alloys,  except,  )>■  i  haps,  that  in  ttie  form- of  dnltcastings  a 
higher  tensile  strength  has  been  obtained.  The  presence' 
of  manganese,  however,  appears  to  protect  (heie  alloys 
from  corrosion  to  a  nuirked.e«teiit»-tiia.ipeciaMn>  «f  these 
alloys  exposed  to  sea-water,  for  inituiBe,  beeaming  eoated 
with  a  black  patina  ooiidtliiitf  .targiely  of  ocide  of  oian- 
ganese.  Specimens  of  some  m  these  aHoys  have  retted 
their  orWoal  briAtness  after  more  than  two  year**  ex- 
posure m  the  Juiaratory  cupboards,  tJius  indicating  a 
decided  superlofiQr  over  pure  aluminium,  which  hos  Ullierto 
been  regarded  as  decidedly  superior  to  its  alloy*  in  regard 
to  corrosion. 


ELECTRICAL    DISCHARGES   OVER  PHOTO* 
GRAPHIC  PLATES. 

IT  is  well  known  that  when  an  electric  discharge  is 
allowed  to  take  place  over  a  photographic  plate  a 
latent  image  is  formed  which  can  be  developed  in  the 
ordinary  way.  When  one  electrode  consists  of  a  metal 
plate  placed  at  the  back,  and  the  other  is  a  wire  brought 
into  contact  with  the  middle  of  the  sensitive  side,  a  very 
great  difference  is  obtained  when  a  single  spark  is  passed 
from  an  induction  coil  or  Wimshurst  machine  according 
as  to  whether  the  wire  electrode  is  the  positive  or  the 
negative  one..  If  it  is  positive,  the  figure — ^which  is 
called  a  positive  figure — consists  of  numerous  ramifications 
suggesting  meandering  streams,  while  if  it  is  negative  the 
main  lines  in  the  figure  change  their  directions  very 
abruptly,  and  arc  terminated  by  expansions  suggesting  fans 
or  palm-leaves.  In  each  case  the  discharge  may  or  may 
not  pass  to  the  edge  of  the  plate  ;  if  i:  does,  the  corre- 
sponding line  is  very  broad,  with  a  finer,  well-defined, 
intenser  line  passing  midway  through  it.  Such  figures 
were  obtained  first  by  Mr.  J.  Brown,  of  Belfast,  and  have 
since  been  repeated  by  many  experimentalists.  Experi- 
ments made  by  Prof.  J.  .V.  McClelland  and  .Mr.  Campbell 
Swinton  seem  to  render  certain  that  the  latent  image  is 
due  to  the  luminosity  of  the  discharge,  and  not  to  a  direct 
electrical  action. 

I  have  recently  made  experiments  with  the  object  of 
extending  our  knowledge  with  respect  to  the  formation  of 
these  filpires,  and  tlie  leauits  have  been  communicated  to 
the  ROotgen  Society,  appearing  In  rtie  society's  journal  for 
January. 

My  first  idea  was  that  if  the  paths  of  the  discharge 
represent  moving  electricity  they  would  be  seriously 
modified  in  a  perpendicular  magnetic  field.  However,  the 
greater  part  of  the  figure  is  apparently  quite  unchang-^ 
m  such  a  field;  the  only  evidence  of  chanije  is  in  the  trunk 
discharges  that  flow  over  the  edge  of  the  pl.Tte.  1  h— 
become  still  broader,  the  fine  pilot  sparlc.  howeyer.  r-  ui. lin- 
ing apparently  unshifted,  and  forming  a  sharp  boumiaiA 
to  the  trunk  discharge  along  one  edge.  The  direct  on 
Int-ra!  shift  is  that  corresponding  to  a  wire  rarryin)<  .i 
current  from  the  positive  to  the  negative  electrode. 

,A  blast  of  air  produces  the  same  kind  of  effect.  Inele.-d. 
if  several  r.'idiating  trunk  discharges  occur  on  the  same 
plate,  the  effect  in  a  perpendicular  magnetic  field  is  much 
the  same  as  if  a  cyclonic  blast  of  air  had  circulated  over 
the  surface  of  the  plat'-. 

The  fine  tracery  liri' s  mi  the  fan-shaped  expansions  which 
terminate  the  lines  of  discharge  in  the  rase  of  a  negative 
spark  are  very  similar  to  the  paths  of  the  separate  portion- 
of  an  exploded  projectile.  Surh  p.iths  are  easily  niott-  d 
bv  superposing  a  radi.il  component  of  velocltv.  following 
any  assumed  law,  upon  the  initial  translatory  velocity  of  the 
unexplod'^d  projectile.  Owing  to  this  similarity  it  is  sug- 
gested that  these  tracery  lines  represent  the  actual  paths 
of  single  ions  or  of  ^mple  groups  of  ion*  in  the  electrical 
field. 

When  the  discharge  t.ikes  place  in  a  partial  vacuum 
very  considerable  changes  occur.  In  particular,  as  the 
exhaustion  proceeds  a  new  phenomenon  appears,  which 
reaches  its  most  marked  stage  at  about  17  cm.  pressure. 
This  is  somewhat  Afficult  to  describe,  and  i*  shown  in 
Fig.  I. 

The  wire  terminal  touched  the  pl.nte  nearly  at  its  centre. 
Besides  the  trunk  discharge  ascending  the  plate  are  seen 


uiyiii^L,G  Ly  Google 


March  31,  1910] 


NA  TURE 


M3 


two  discharges  in  the  shape  of  narrow  trian(;les  the  bases 
of  which  are  close  to  a  dark  %pate  separatinfj  the  glow- 
surrounding  them  from  a  central  rosette.  'Ihe  pointetl 
ends  are  close  to  a  letoni  dark  space,  and  are  terminated 
by  tuft  discharges.  These  appearances  show  only  imper- 
fectly in  the  reproduction,  but  are  exceedingly  definite  on 
the  original  nt-gatives.  The  remarkable  feature  is  the 
very  sharp  and  well-defined  ed)>L-s  which  these  triangles 
possess.     It  is  suggested  that  there  may  be  a  connection 


Fic.  1. — DiicluLrge  >l  a  preuurr  of  about  17  cm. 


between  these  and  flic  phenomrna  of  rlfclroilticUon,  but 
so  far  no  definite  theory  has  b«M;n  formulated.  In  veiy 
many  cases  there  is  visibln  a  dark  cimtinuiilion  of  thes'f 
squirts  on  the  side  of  their  bases,  which  suggests  that  the 
effects  s^-on  represent  a  part  only  of  the  electrical  effects 
taking  pince.  *  1  he  shape  of  the  squirts  suggests  that  in 
one  region  they  e.xperience  a  pressure  from  the  disturb- 
ance whicli  creates  the  luminous  glow  through  which  they 
stretch,  and  that  this  pressure  is  replaced  by  a  tension 
as  soon  as  the  second  dark  space  is  passed.    The  luminous 


Fic.  a.  —  Ncgaii««^(iue  in  coal-gu  ai  ordinary  pnuure. 


glow  bordered  by  the  two  dark  spaces  suggests  a  single 
stria  as  seen  in  a  vacuum  lube ;  the  phenomena  of  ionisa- 
tion  in  the  two  cases  may  be  similar. 

When  the  gas  in  which  the  plate  is  immersed  is  changed 
the  effects  obtained  change  also.  Each  gas  produces  a 
negative  tifiure  characteristic  of  itsrif.  The  triangular 
squirts  above  referred  to  are  fiiven  by  air  atone.  The 
negative  figure  in  coal-gas  at  ordinary  pressure  is  shown 
in  Fig.  2.    The  figure  in  nitrogen  in  also  very  singular.  , 
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It  is  noteworthy  that  the  positive  figures  in  various  gases 
present  very  few  differences  from  each  other. 

When  a  small  metallic  triangle  placed  on  the  sensitive 
film  forms  the  electrode,  some  striking  differences  are 
obtained  according  as  it  is  made  the  positive  or  the  negative 
terminal.  When  it  is  positive  the  ramifications  start  in 
the  main  from  the  corners  (Fig.  3) ;  on  the  other  hand 


Fic  3.— Poulivt  ramlficatioiis  from  corners  ortriaagular  electrode. 


when  it  is  negative  a  preference  is  shown  to  leave  av 
right  angles  to  the  edges  (Fig.  4). 

Throughout  these  descriptions  it  has  been  assumed  that 
the  discharges  leave  the  electrode.  It  must  be  admitted 
that  at  present  there  is  no  proof  that  the  streamers  do 
not  r«?present  currents  that  advance  toward  the  electrodes. 

For  some  further  details,  as  well  as  for  numerous  other 


r 


Fic.  4.— NesaliretlreamenexhiliitinK  a  preference  to  leave  ibe  triangle 
at  right  angles  to  edge>. 

reproductions,  reference  must  be  made  to  the  paper  in  the 
Journal  of  the  Rontgen  Society  from  which  the  figures 
illustrating  this  article  have  been  selected.  Perhaps  it 
should  be  added  that  these  are  photographic  [lositives  from 
the  original  photographic  negatives. 

Alfred  W.  Porter. 
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FORFSTRY.' 
"nrHE  present  h:ilf-)Tarly  ii-.;,,.  of  th.:-  Transai  tion»  of  the 
Roynl  Sconish  Arboricultur;il  Socic'tv  contains  a  con- 
8i(irr;itile  numb' r  of  useful  and  interesting  articles  on 
ftirrstry  and  wotxicrnft  generally.  An  article  entitled  "  The 
Duty  of  the  State  as  Kegardfr  Affore<rtntion  "  shows,  in  a 
striking  summary  of  the  opinions  .  xprtssfd  nn  ih.:  subject 
by  lanclowr>er<!,  for»»«t''r«!,  and  nK-n  of  scii-nrr,  that  all  are 
agreed  that  the  .state  iliould  cnrouraK'-  rxt'-nded  afforesta- 
tion. Ihc  article  indicates  very  clearly  what  the  State 
can  and  should  do  with  this  object  in  view. 

In  •'  Aflor^'st.afion  and  Local  Taxation  "  Sir  Kenneth 
Mackenzie,  Hut.,  president  of  the  sociotv,  shows  thr 
disastrout  results  to  the  local  taxpayer  which  might  follow 
iniliricriininate  afforestation  in  large,  continuous  blocks  on 
!  l  ui  Lornpulsorilv  purrhaRed  by  the  .State.  The  State  could 
do  a  ^Ti.it  di.il  :o  encourage  afforestation  by  private 
owners  by  remo\i;if^  th.-  hiird.-ns  whu-h  at  present  deter 
many  from  exj- r>iliii(;  ih'  ir  pUuiM^ons.  In  the  words  of 
the  attthor •■ 'I'll,  rp  is  a  premium  offered  at  present 
against  pl.Tnring  .is  long  as  an  owner  occupies  his  land 
with  sheep  lie  only  pays  rates  on  three-eighths  of  its  valua- 
tion. If  he  fences  and  plants  it,  he  has  to  pay  rates  on 
the  full  valuf  nppearin«  in  the  Vnhiation  Roll." 

"  TTie  Sitlv.i  .Spru-..  .!<;  a  If  -  for  Hill  Planting  and 
Genera!  .VffDrf-it.itinn  "  (with  plni'-l,  by  Mr.  Crozier, 
Durri-;,  is  th'>  iiiost  import. mt  .iiiicln  which  has  vet 
appeared  rpji.urlin;.;  thr  svlvirultur.il  characters  and  capa- 
bilities of  this  iniport.uit  lonifrr, 

"  Vegetable  K. mains  fioin  th^-  Sitr  of  the  Roman 
Military  Station  ai  Ni  u^tr  .id.  .Mt  lr^.v  , "  is  an  article 
which  will  appral  to  historians  and  nnliquarian"?.  Samples 
of  d'-po'ilts  from  ihr  pits  and  tn  achi-?  nf  the  Roman 
Station  were  examined  hv  Mr.  H.  1-.  Togg,  of  the  Royal 
Botanic  Garden,  Kdinlmrt;!!.  '!  lit-  numerous  twigs  and 
branches  examined  belonged  to  some  seven  different  species 
of  trees  which  have  alw'ays  been  considered  indigenous. 
Thorc  Venn  no  «*v!t!"nr>»  to  show  the  presence  in  Britain,  at 
th°  p^rif-d  of  tlip  Roman  occupcdoo  of  this  Mation,  of 
Sp^cif^s  nf  exe.'ptiona!  intTP't. 

Mr.  VV.  .Nl.-nrknn/ir,  l-orostor,  Novar,  contributes  nn 
article  entitlrd  ••  I'nd.rpl.int-d  I,.irrh  Plantations  at 
Nov.Tr."  T!ir  cv  K  i(  idtural  m<  th(Mls  adopted  to  combat  the 
f^va^tes  of  thf  lanh  rnnk>r  fundus  are  clearly  and 
fuccinctiv  descril 

"Continental  Notes-  rtt-rmanv,"  hv  Mr.  B.  Ribbentr^Sp. 
with  figurps.  t^iv.^s  a  riviiw  of  th'>  recent  svlvicultural 
developmcnU  in  that  country,  while  Mr.  A.  G.  Hobart- 
Hampdeii  deab  in  •  similar  manner  wilfi  French  ajrhri* 

culture. 

The  societyV  excur-ion  to  th'-  for.^s's  of  Bavaria,  which 
took  pinee  Inst  .\iipnst.  is  intrpestinglv  described  bv  Sir 
Andre%v  \.  .Xnncv.  Hart.  In  "  Notes' and  Queries"  ore 
inehid-d  manv  topics  of  firtat  value  to  SA'lviculturistS,  and 
th"  "  Rr-virws  and  Noiic  !■<;  of  ficoks  "  will  bring  fhOBI  in 
touch  with  the  recent  literature  on  the  subject. 


Wm7K  OF  A   LOCAL  SCIESTJFJC  SOCIETY. 

n^HE  value  of  the  work  acromplishcd  bv  !nr.^!  srleniific 

societies    is,    perhaps,    rot    always    fi'.vv  adiquat.- 

recognition.    On  what  may  be  descrihrd  as  th>^  educitionnl 

side,  such  societies  create  and  fost<r  itit^rcst  in  the  world 

of  nature ;  and  out  of  this  com<s  the  desire  to  investigaf 

parts  of  th"  finlrl  of  science.        r<i>ort,  programme,  and 

pre«iHent!aI    address    reoivid    rec'-ntU>    from    the  North 

I^^jndon    Natural  History-   Soci>t\    provide   evidence   of  th'- 

well-directed  nrtivitv  nnd  progressive  spirit   which  should 

be  characteristic   of    u    sotirty    that    d. •sires    to    extend  a 

knowledge    of    sci.'nre    mid    promol*-    its     prupress.  The 

tocrety  is  partieufarly  to  hr  cnn^r.itulat.  d  upon  its  res.  arch 

committees,    whi'h    :ir.'    ronrerned.    anmnf;  o:hi;r    mat;. 're, 

with   the   flor.i.  ]•  pii!i![it' ta.  and   birds  of  the  loral  distrii  t. 

This  district   covrrs   nn   ar' a    within   lufntv  t^ii!>-s   of  St. 

Paul's,  and  is  suhdiv idrd  intj  twlv-  spi-tlons  for  recirdirif^ 

A»   instances  of  the   val.i.al>li-  work   whicli   these  com- 

mirteo*;  arcoinf.dish,  \v-  mention  .1  few  points  in  the  annual 

report  for  ii)o.S — th.u  K.r  ich«»  not  yet  being  available.  )t 

appeara  that  the  .idventitious  llor.T  of  the  district  1*  tfirewl- 

1  TiaMMtion*  of  Ihc  Royal  Stwilth  AiWkaltaral  S«MMir,  MilH., 
paftiCJanury,  jq.o). 
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ing  widely,  while,  .-is  might  be  expected,  the  native  flor.-» 
is  diminishinj;.  '1  wenty  spi  cies  were  recorded  for  th«-  hrst 
time  in  ii>o;s,  making  the  tL.tal  of  684  species  for  the 
district.  .Six  of  these  Were  aliens,  and  eight  were  new 
records  for  tfie  outiyinf;  salt  marshes  of  West  Tiiurrfirk. 
Six  additions  were  made  to  the  list  of  Lepidoptera,  tring- 
ing  the  total  up  to  542.  The  orriitliological  rtsparch  com- 
mittee, which  was  inaugurated  in  190)^,  records  110 
different  spetl.-s  of  birds,  of  wlilch  seventy-nine  were  then 
kiioun  to  nest  within  liie  di-^tric;.  Two  m'-mbfrs  of  the 
biological  research  committee,  .Messrs.  L.  ii.  IVjut  and 
A.  Bacot,  have  carri«»d  out  a  research  on  inh.'rit.jntt-  in 
.Xddalia  I'itfjdiin,!,  .and  a  pap' r  on  the  results  of  their 
investigation  tv.is  communicated  to  the  Koyal  Society  in 
February  of  last  v  at. 

It  \%  clear,  therefore,  that  th*  members  are  actively 
rn^;, ii^.-d  ill  tlie  extension  aiui  ad\anri-ment  of  ssientilic 
tciiovvtedge.  We  congratulate  the  sorn  ty  upon  the  keen- 
ness and  energy  of  its  mmljers  and  c onimitt'ies,  both  of 
which  arc  worthy  of  emulation  by  other  loc-^!  scientific 
societies.  The  societv  !ias  just  taken  rooms  in  Salisbury 
House,  Finsbury  C'huus,  for  its  meeting-place,  librarv,  and 
collections.  Tl>c  annual  subscription  is  only  five  shillings 
a  year,  being  krpt  purfxisnlv  low  in  order  to  place  the 
advantages  oIY'tpiI  witliin  tlf  reach  of  cvervone.  It  i» 
to  be  hop'-d  many  new  and  faithful  observers  vvill  thus 
be  brou;;ht  within  the  scientific  field  through  the  instru- 
mentaltiv  uf  Jlie  societv.  Subjoined  is  the  main  part  ol 
the  p-i'sidential  addfss  d^hvi  r^c!  before  the  aoaeQP  0# 
January  11  by  Mr.  Loui&  B.  Trout. 

Let  us  have  done  with  the  da>  s  of  a  nearly  stxtionary 
meml.rrs'nip  ol  about  seventy,  and  an  .average  attendance 
of  ("ili.ifis  a  score  f»r  less;  l««t  us  individually  use  every 
endi-a\our  to  attract  to  our  society  all  the  nature-lovcrs 
witii  whom  wc  come  into  cont.ii  t.  wh(  tlier  they  aspire  to 
be  called  "  naturalists  "  or  not  ;  let  us  remember  that  no 
one  who  lives  within  reach  of  London  at  all  can  now 
plead  th'-  ifia^-iftsibHily  of  our  meeting  rooms  as  an  excuse 
for  holding  aloof,  and  that,  although  our  local  researches 
will  continue  to  justifs'  our  title  of  the  "  North  London 
Natural  History  .Society,"  yrt  th-rp  is  nothing  whatever 
to  prevent  our  drawing  upon  South  London  just  as  ex- 
tensively as  upon  North  London  for  our  membership.  It 
is  proverbial  that  notliing  succeeds  like  success,  ar.d  if 
only  the  next  few  months  witness  anythinj;  lik-  the 
accession  of  rv  w  members  which  the  new  facilities  mak^ 
feasible,  the  future  of  our  society  should  be  well  assured. 

I  have  directed  attention  more  than  once  to  :h.e  love  of 
fads  which  has  characterised  the  early  career  of  most  of 
those  naturalists  who  have  become  the  most  famous  for 
their  tUftnu  s.  The  pioneet^  of  evolution  ~  Darwin, 
Wallace,  and  Hat'-s  w  re  all  careful  and  accurate  recorders 
at  a  time  wfi.  n  most  "  mere  eolteetors,"  ai  least  in 
entoiiinlof^y ,  no  mori'  thout;!it  of  labelling  every  specimen 
with  locality  and  other  details  of  information  than  the 
philatelist  of  labelling  every  st.-imp  with  the  date  of  pur- 
chase and  the  name  of  the  deal*^  from  whom  it  was 
obtnin-d,  '1  h'-  two  liolibies  were  V'-ry  nearly  on  a  par. 
The  colkcling  was,  witfiout  reservation,  an  end  in  itaelf, 
and  if  the  entomologist  had  any  advantage  over  his 
brother  collector,  it  was  only  in  that  he  was  developing 
a  somewhat  more  (esthetic  t.aste.  and  probahlv — unlets 
he,  too,  collected  solely  in  auction-room*  and  s'lmilar 
localities— a  somewhat  healtliier  body.  Science  and  all 
branrhps  of  research  were  equally  bevond  the  mental 
horizon  of  both  ;  and  how  could  it  matter  when  or  wh^re 
a  sp^-cini'-n  was  ohfained,  unl-ss  it  might  be  from  th'- 
mercenarv  nuitive  of  kn  i_'  how  to  obtain  more?  1 
do  not  say  that  the  outlook  of  the  average  coUerlor  h.i« 
rarii'-.illv  chan^j-'d  ;  I  do  not  even  say  that  I  wish  if 
rni^lii  ally  to  cii.inge.  I  havp  nn  patience  with  th--»  lordly 
heinc  who  speaks  and  writes  di'iparagingly.  or  even  con- 
tpmptuooslv,  of  the  "  m»>re  collector,"  and  forgets  that 
h'^  vn'iY  tlv'orisps  tecause  it  amuies  him  to  do  SO,  just  as 
the  other  onlv  collects  with  like  intent;  but  I  think  most 
h.ave  now  hpen  educated  up  to  that  point  where  thef 
know  th.it  there  is  value  in  facts,  and  I  believe  that  the 
majority  of  these  are  willing  to  "  take  themselves 
seriously  "  to  the  extent  of  observing  and  recording  those 
facts ;  and  if  thore  are  aiqr  DsMJiiiif  to  ma  toho  have  ml. 
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jct  realised  these  things.  I  would  urg^  them  from  hence- 
farrh  to  bear  their  part  in  this  movement,  which  may 
r>  '<u<t  in  issues  more  far-reaching  than  any  of  us  eaa  at 
ihc  moment  conceive.  Let  me  sepeat  that  it  is  not  neces- 
sary for  every  nature-lover,  oor  for  every  collector,  to 
become  a  man  of  science;  yet  everyone  may  become  in 
some  measure  a  contributor  to  science. 

Wh^n  do  the  fact*  observed,  or  believed  to  have  been 
<jLserv?d,  become  data"*  Not  when  they  are  thrown  awav 
luo^eiy  into  the  chambers  of  memory,  to  be  brought  out 
again  for  use  a  few  years  later,  closed  widi  die  dwct  of 
time,  or  metamorphosed  by  long  yet  unsuspected  contact 
with  some  subtle  subconsciousntss  with  whxh  th^  ought 
to  have  had  no  affinity.  No;  the  memory,  however  excel- 
lent, is  not  a  safe  repository  fw  facts  which  arc  to  be 
used  as  data ;  as  soon  as  possible  HbK^  ought  to  be  reduced 
to  writing.  For  it  is  faDpOBtible  to  overestimate  the 
unportance  of  absolute  accuracy  as  a  basis  for  all  scientific 
^neraiisations. 

I  have  often  been  impressed  with  the  thought  of  the 
dependence  of  the  greatest  statisticians  on  the  humblest 
recorders.  Most  of  us  have  had  questions  jiddressed  to  us 
by  Prof-  Karl  Pearson  on  simple  questions  of  family 
statistics ;  and  the  entomologists  have  been  asked  to 
furnish  to  the  Evolution  Committee  of  tlic  Royal  Society 
r  rrnin  data  regarding  percentages  of  black  and  of  white 
ni o:)is  aiiion;^  their  favourites.  These  arc  but  random 
examples  which  occur  to  me  of  what  is  constantly  going 
on  in  the  world  of  to-day;  and  yet  on  the  faithfulness 
of  the  replies  to  such  questions  may  well  hang  the  entire 
developm- :U  of  tho  infant  science  of  eugenics,  the  whole 
welfare,  and  p«rhaps  ultimately  the  very  continuance,  of 
the  human  race.  Fortunately,  1  believe — and  one  may 
hold  this  belief  without  a  very  ov«t -exalted  estimate  of  the 
average  integrity  of  mankind— the  danger  of  wiUul  per- 
version of  f.nrts  which  are  to  be  used  as  data  is  extremely 
small.  No  doubt  there  are  romancers  here  and  there,  and 
a  <J.  Ki)ui^emont  or  a  Dr.  Cook  may  set  back  the  clock 
for  a  monient  or  two  on  occasions ;  but  men  such  as  these 
have  n-  r:i!!y  some  motive  of  self-interest  behind  their 
romancing,  ami  I  da  not  think  tfiere  ia  any  large  aniiy  of 
hoaxers  for  hoaxing's  «ake. 

Although,  however,  th<rc  is  v^ry  little  to  fear  from 
wilful  deccivpfs  of  tht  ir  f'  IIuw^,  there  is  very  much  to 
fear  from  unconsi  knis  s'-lf-d  i:- ;vri  s.  It  is  true  that  wc 
have  little  ti)  drpiml  iipon^  whether  in  nature-study  or 
jn  scientific  rrsr.ircli.  !jut  the  evidence  of  our  senses;  but 
it  is  equally  true  tli.it  w-  w.mi  not  allow  ourselves  to  be 
deluded  by  i>ur  s/  n^rs.  1  |ur»e  u:i  other  occasions  urged 
that  the  cardinal  virtue  of  a  naturalist  is  fidelity  to  his 
own  observations,  but  he  mu^t  mak'-  very  sure  that  they 
are  observations,  and  not  imaRiniri;;^.  it  a  perfectly 
wcll-kno-A  n  f.n  t  that  even  careful  ai;<l  c^p.-ri'-nced  men  of 
science  havij  sometimes  be^n  M  a:,tray  by  certain  psycho- 
ln^;ical  prorrsN* and  have  ^'-jtn  tliinp^s  which  it  has  after- 
wards been  pruvrnl  to  demonstration  wrc  nut,  and  couW 
not  have  been,  prrs'  nt  fur  them  to  see. 

The  subtle  enrttn  which  all  observers  and  recorders  have 
to  fight  is,  I  bL-lifvr,  named  by  psychologists  "  sugges- 
tion," or,  more  particularly,  "  auto-ssitJC'^'ion."  All  of 
us  know,  and  yet  few  of  lis  give  the  Unowl-dge  its  due 
weight  in  dealing  wish  the  analysk  of  our  (ib<.crvations, 
that  what'-vrr  is  pr-.-sent  as  a  mfntal  backi^round  is  ever 
liable  to  rolour  the  newly  arriving  impression'-  from  with- 
out. If  =;om.-thing  which  we  see,  falls  la  natur.illv  with 
our  expectations,  that  Is.  if  it-:  incidence  on  tlu-  mind 
causes  no  sense  of  jarrint;.  w-  assume  th.it  it  is  correctly 
oH«erve<l,  and  m.ike  no  att'-mpl  a:  vitrification  ;  if.  on  the 
'>th^r  har-.d,  it  contlicts  witii  our  exp^Ttal  ion— in  ot!Kr 
words,  with  pa?;!  exp,  rientrs  or  grn-'ral  habits  of  thought 
-^we  are  sceptical,  and  diTiiand  a  repetition  of  tb.e  observa- 
tion before  acknowledging  that  our  sf>r.s':"5  have  not  deceived 
us.  Now  \n  there  not  really  a  great  d'.al  to  be  said  in 
favour  of  a  di.imetrically  opTX"'sitf  course?  Siiould  we 
no?  h-:  m^jr"  suspicious  of  the  <  xprc;.^d  wh'  ri  it  is  observed, 
.ind  mir"  irustfii!  of  the  unexpected''  I  need  scarcely  add 
that  1  do  not  nvan  tliis  to  !)«•  tlie  imivirs.il  principle  of 
l!f." ;  R'..  should  have  inore  tl;an  eno;ii;lT  to  do  if,  everv 
1  entered  n>jr  tirinn'S,  m.-sde  It  a  'o  invnsti- 

ji-it'-  whether  the  famili.ir  facp<>  and  objects   with  whicli 
we  met— and  had  been  expecting  to  nie/-t-  iii'ljIu  tu)t  in 
reality  be  the  phantasms  of  our  own  brain  !   I  axii  referring  \ 
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solely  to  phenomena  which  arc  under  observation  or  in- 
vestigation for  ftmiisbing  scientific  data  ;  :L  is  in  thcve 
that  we  are  ton  WfA  to  accept  the  expected,  p.  rhaps  al:^ 
too  apt  to  dlseredlt  the  abnormal. 

A  plain  and  evident  observation,  made  ur.der  no  pre- 
coQceiVed  notion  that  it  was  about  to  be  ob^ervr-d,  may,  in 
a  normal  state  of  health,  be  noted  down  as  a  fact,'  and 
thenceforth  relied  upon.  If  a  member  of  our  ornithological 
or  Lepidoptera  committee  observes  a  bird  or  a  muth  with 
which  he  is  well  acquainted,  he  is  entitled  to  make  and 
to  use  the  "  record,"  which  should  be  given  full  credence. 
Of  course,  there  may  be  an  error— infallibility  is  not  an 
over<oaitnoJi  attribute  of  man — and  it  is  always  satis- 
factory if  two  or  three  can  make  the  observation 
simultaneously,  or  in  such  a  way  as  to  confirm  or,i.- 
another,  or  if,  as  with  our  botanical  committee,  a  speci- 
men can  be  obtained  as  a  voucher ;  but  no  good  purpoi-e 
is  served  by  constant  suspicion  of  data  of  this  kind  unless 
the  recorder  has  proved  himself  untrustworthy.  On  the 
other  hand,  the  observer  himself  should  be  the  first  to 
desire  every  possible  verification,  especially  in  cases  of 
intricacy  or  difficulty  of  observation,  such  as  in  most 
microscopic  work,  or  where  he  has  any  reason  to  suspect 
that  "  the  wish  is  father  to  the  thought."  In  all  such 
cases  a  fact  should  not  be  considered  as  established  until 
it  has  been  verified  two  or  three  tiines»  and  under  the 
most  favourable  conditions  obtainable. 

The  most  difficult  questions  of  all  have  been  left  until 
la^t.  and  I  really  do  not  feel  competent  to  give  either  an 
adequate  answer.  What  facts  or  data  are  worth  record- 
ing? And  what  steps  should  the  recorder  take  to  place 
them  at  the  disposal  of  the  specialist  who  could  use  them? 
In  regard  to  tne  first  question,  I  would  say  that,  idealtVi 
almost  everything  is  worth  recording ;  but,  practically,  life 
is  too  short,  nature  too  long.  Wliile  wc  are  staying  to 
record  something;  commonplace,  or  already  well  known,  we 
may  be  missing  valuable  opportunities  of  turning  our 
attention  to  somethins  more  important.  A  retentive 
memory  should  be  cultivated,  so  that  we  may  know,  to 
some  extent,  what  has  already  been  established  by  our- 
selves or  others;  and  wc  shall  then  find  that  the  most 
casual  passing  attention  will  suffice  to  accumulate  any 
supplementary'  testimony  that  may  be  needed.  For  the 
rest,  I  think  wc  ought  to  work  upon  the  principle  diat  a 
few  things  thoroughly  observed  and  confirmed  will  form 
from  us  a  worthier  contribution  to  the  sum  total  of  science 
than  a  hundred  half-observed  and  half-cuesscd  at.  As  to 
the  second  question.  To  what  use  should  the  recorder  put 
his  data?  I  touched  upon  this  in  my  former  address,  but 
there  are  great  difficulties  in  the  way  of  the  application 
of  sound  method-!,  and  the  ideal  arrangements  arc  as  yet 
far  off.  A  society  like  ours  ought  to  have  a  research 
committee  in  every  possible  field  of  nature-study,  besides 
one  or  two  committees  for  coordination  of  work  along 
different  lines — organisation,  biology,  topographical  know- 
ledge, bibliography — besides  a  sort  of  clearing-house  for 
miscellaneous  information :  then  (and  not  until  then,  I 
fear)  it  will  b'^  po<;sibl'>  frr  observers  rightly  to  place  their 
data,  and  though  much  will  be  handed  in  which  leads  no 
further,  there  will  also  be  much  <olid  material  for  the 
rearing  of  the  noblest  edifices  in  the  future  of  natural- 
history  rewafch. 


UiSIFERSITY  AND  EDUCATIONAL 
INTSLUGElfCB, 

OxrosDb— The  Hebdomadal  caundl  has  ■mointed  Prof. 
Poulton,  P.R.S.,  Dr.  Dtney,  fellow  of  Wadham'  College, 
and  Ekr.  Malcolm  BiMTt  New  College,  as  representatives  of 
the  University  at  the  Tnternattonal  Congress  of  Entomology 

to  be  held  at  Rrussets  '.n  Aucv.st  next. 

We  learn  from  Siinuir  that  Columbia  University  has 
received  ;in  anonvmnu5  t;ift  of  70,000/.  for  the  erection 
of  a  building  for  the  faculty  of  philosophy.  The  University 
has  also  received  anonymously  3000?.  for  work  in  agri- 
rttlttirnl  edtiratton.  From  the  same  source  we  gather  that 
a  zoological  laboratory  is  to  be  erected  at  the  University 
>f  Pennss  Ivania,  at  a  cost  of  about  50,000!.  In  making 
the  atuiounrenient  recently,  Provost  Harrison  stated  that  it 
would  be  "  the  most  complete  biological  laboratory  yet 
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CfCCted."  By  the  will  of  Mrs.  Mary  A.  Rkhard&on,  Tufts 
College  \%  to  receive  8oooj.  for  fellowship*. 

By  the  will  of  the  late  Prftf.  HiUry  B»tieitnan,  the  sum 
df  soof.  b  left  to  the  Memorial  Fund  of  the  Irwi  and  Steel 
Ihstitute.  The  residue  of  his  property  (about  15,000/.)  is 
left,  subject  to  o  life  interest,  upwi  trust  to  be  applied 
by  his  trustees  in  the  eticouragement  of  the  study  of 
mineralotfical  science  at  the  Royal  School  of  Mines,  by 
means  of  lectures  on  subjects  of  prominent  or  educational 
interest  at  the  time,  but  which  are  not  included  in  the 
ordinary  list  of  subjecu  taught,  and  for  makinf;  }«rants  to 
enable  students  to  make  special  investlgntions  or  to  enable 
them  to  travel  for  the  better  pursuance  uf  their  studies. 

Iv  nddition  to  the  regular  courses  of  instruction  given 
bv  Profs.  Sedfjwirk  and  MarHridf  and  by  Mr.  Dobdl  at 
th"  Royal  College  of  Science,  a  seric<>  of  special  cour!i4?$ 
<in  important  departrnents  of  2oo1o{<y  are  beinf*  delis'cred 

\,\  lecturers,  each  at  specialist  in  his  particular  branch.  A 
course  on  heredity  and  variation,  by  Mr.  h.  D.  OarUshire, 

has  just  bi-en  completed,  and  two  other  courses  of  great 
inl'Test  will  commence  shortly.  One  of  these  courses  will 
Ix-  delivered  by  Dr.  E.  J.  .Allen,  director  of  the  Plymouth 
Marine  Biological  Statlot),  and  will  treat  of  marine  biology, 
with  special  reference  to  its  bearing  on  fish<-rv  problems 
as  well  as  on  oceanic  science.  The  question  o\  the  fcasi- 
r>f  tl|.-  a: 'itu i  ll  x-:\x\u-j,  of  marine  animals  of  economic 
iiiiji  rt  in  r  'A  I!  aSn  \y  (I.  alt  with.  .An  opportunity  will 
thus  be  afforded  to  the  student  of  obtaininfj  in  a  condensed 
form  the  results  of  a  lifetime  devoted  to  this  form  of  re- 
dearch.  The  lectures  will  be  delivered  on  Tuesda>s, 
Wednj-sdnvs,  and  Fridays  at  3  p.m.,  commenrin>;  .April  lo, 
and  will  be  accompanied  by  practical  work,  for  the  benefit 
of  which  salt-water  aquaria  have  been  installed  in  the 
Rcival  College  of  Science,  and  are  now  in  successful  opera- 
tion ;  at  thf  cjinclusion  of  th*"  course  in  London  the  pr.ic- 
tiral  part  of  the  course  will  l>e  cont'.rui'  il  it  the  Marine 
l.aboratar>',  Plymouih,  during  July,  '  r  :ii  ise  desinMS  of 
pro^ecufint*  th--  study  further.  Another  of  these  courses, 
rrrating  of  ortians  of  embryonic  and  fci'lal  nutrition,  is 
in  charge  of  Mr.  Richard  .Asslcion,  and  will  be  held  on 
Tuesdays  and  Thursdays  at  s  p.m..  beginning  on  Tuesday, 
April  19.  This  course  will  de;il  with  the  eompar.'iliv»» 
anatomy  and  physiology  of  the  phur'nta  in  a  comprehr-nsive 
wav.  takini*  into  constdiration  all  casps  of  trophic  con- 
nr ction  between  moth'T  and  offspring  ,  Ihrout'hout  the 
Vertebrata,  and  tr-icinii  thus  the  fullv  dev.-loped  placnta 
of  the  highest  forms  from  its  first  beginning.  .An  account 
of  the  oestrus  cycle  will  also  bo  g-v  n.  nnd  the  question  of 
the  influrnre  of  the  internal  ^xr  i;<h  s  of  the  t'l-oernlive 
organs  on  the  organism  will  also  Iw  dealt  with.  Ihe 
course  will  S'^  accompanied  tnr  demonsir.itions  and  praciic.nl 
work.  Such  1  roiir<-»  his  never  fu-fore  been  given  in 
London,  and  it  should  enable  a  ni'dicd  .student  tO  {(rasp 
th.-  me.TnInc  and  phvsiolo^v  of  the  placenta  in  a  .way  un- 
attainable to  thosn  who  have  only  had  acquaintance  with 
the  human  type  of  th'>  organ. 

Ix  an  afldress  at  th"  rf-c-nt  annual  banqm-t  of  the 
American  t'li'-inical  Socielv,  Dr.  R.  (".  Ma«laurin.  Dre>i- 
d.'nt  of  the  M.isuachusetts  Institutf  of  T-rhnologv,  ref<^rre<l 
to  the  neC'-ssitv  for  k<-eping  industry  in  th<"  closest  pO'-sibU- 
touch  with  science.  In  the  cours*'  of  his  remark*,  ho 
said  "  The  awful  example,  the  standing  w.Trning  in  this 
I'spcct,  is  the  case  of  F'njjl.ind.  There  a  few  years  ago 
was  celebrated  thf  fiftieth  anniversary  of  an  F.nglish 
chemist's  rpoch-mak;r:j  discovery  of  mauve,  and  yet  th*> 
jubilee  in  honour  of  tli:^  inan  of  scirnce  was  the  occasion 
of  the  funeral  oration  of  th>"  colour  industry  in  his  own 
country.  This  deplorable  r<'su1t  was  broujjht  about  entirely 
b\  txvo  things  that  are  closi-lv  relat'-d  : — first,  the  failurf* 
to  keep  industry  in  close  touch  with  s<  i'-ncc.  and,  s'Tond, 
th*"  impatience  of  the  manufactur>T  an<l  his  narrowntss  as 
a  self-styled  '  practical  '  nian.  Th<'  practical  Knglislunnn 
i-  too  apt  to  bf>  impatient  of  the  sliiw  i>roci  s>.>-s  of  re>»-arch. 
H"  wants  tM  1  ompensated  in  hard  rash,  and  at  once. 
Th''  German,  on  the  other  hand.  ha<  learn<-d  to  Ix-  no  I.-vs 
practical,  but  he  has  retained  the  traditions  of  a  rac  of 
idealists  plodding  patiently  and  surely  to  success.  But  the 
field  of  iiidH«lrjiif  chaniBtr>'  is  not  the  only  one  in  which 
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the  times  are  critical  and  exciting.  That  is  equally  Inie 
of  the  pure  science  itself.  I  hope  my  own  prrdUcCtittH  flM* 
phvsics  does  not  mislead  me  into  thinking  that  tfie  nost 
conspicuous  development  of  chemistry  during  the  past 
quarter  of  a  century  has  been  on  the  physical  side ;  but,  in 
any  case,  there  can  be  no  question  that  the  artificial 
boundaries  between  physics  and  chemistry  are  being  rapidly 
removed,  and,  t>f  course,  it  is  well  to  have  it  frequently 
brought  home  to  us  that  all  such  boundaries  are  purely 
artificial.  One  point  suggested  by  recent  ejcperiences  is 
that  we  should  pay  more  serious  attention  than  m  usually 
do  to  the  logic  of  science,  and  have  as  dear  ideas  a* 
possible  as  to  what  \\'c  are  realty  aiming  at,  as  to  what 
we  can  reasonably  expect  to  do  and  not  tO  do.  It  acons 
unfortunate  that  men  of  science  are  still  SO  much  scared 
by  the  bogf^y  of  metaphysics.  What  we  have  to  be  afraid 
of  is  not  metaphysics,  but  bad  metaphyslcsi  and  it  is 
difficult  to  accept  the  simple  faith  of  many  a  man  of  science 
that  his  metaphysics  is  to  be  preferred  to  any  other  brand 
merely  because  it  is  either  unconscious  or  nalve.  A  litil* 
quiet  thought  and  study  should  at  least  have  the  good 
effect  of  enabling:  u-^  ro  preserve  our  calm  when  tmngs 
seem  to  be  tumbling  dov^-n.  We  shouM  rraliset  perhaps, 
that  a  science  like  chemistry  is.  above  all  else,  a  woric  of 
art,  and  that  concepts  like  atoms,  energy,  and  the  like  are 
not  much  more  than  pigments  with  which  we  p.iint  our 
pictures.  The  ne.Nt  generation  may  find  new  pigments  or 
mix  the  old  ones  differently." 


SOCIETIES  AND  ACADEMIES, 

LOSD<5N. 

Geological  Society,   M»rch  9— Pro'.  W.  W.  Watts. 

F.R.S..  jir  -.i,i  -nt,  in  the  ch.iir.— E.  E.  L.  OfaMSi  and 
A.   VauKtMkn  :   The  Carboniferous  succession  In  'Goiter 

i<  ilamcirganshirc).  The  succession  in  three  districts  in 
t  lower  is  d.  sc  ribed.  With  the  description  of  the  litlw- 
logical  soqui'nce  ar<'  notes  on  -..mi.  i  reccia-Iike  lifltestMies, 
on  "lagoon-phases,"  and  the  uuj;in  of  radiolariati  chCftS. 
From  the  faunal  sequi  nce  it  is  concluded  that  many  WilCS 
are  charactfris«-d  by  the  s.ime  assemblages  aS  In  the 
Hristol  area.  The  lithological  sequence  shows  (i>  that  OWT 
the  area  the  dei>th  of  the  Carboniferous  sea  underwetjt  a 
cvcle  of  change  during  Lower  Avonian  time,  the  initial 
ilr^epcning  !)•  ing  followed  by  shallowing  up  to  the  top_  of 
th"  lower  part.  (",.  of  the  SyringothyriR  MOe.  deposited 
almost  at  sea-!eye| ;  (2)  that  a  c>cle  marked  the  ensuing 
peri.Kl  up  to  the  top  of  ihp  Seminula  zone  ;  (%)  that  a  cycle 
touk  p'ne  in  the  l>ibunophvIlum  j-one,  the  latter  reacliing 
ihr-  surface ;  and  (4)  that  a  fourth  cycle  Characterised  th" 
'  Po-.idonomv.-i  7one.  .\  comparison  of  the  sequences  and 
1  thicknesse*i  in  the  districts  shows  that  the  axis  on  which 
I  ihi-  movenient  during  the  first  cycle  hinged  was  dlffereni 
,  in  direction  from  the  a.\is  during  the  ScCOnd  cycle._  TTlT 
bearing  of  th'-s^^  movements  on  the  question  of  the  delimita- 
tion of  the  divisions  uf  the  .Avctnian  is  then  discussed.  It 
is  suggested  that  the  base  of  the  upper  part.  C,.  of  th»» 
S>  ringothyris  zone  should  form  the  base  of  the ^  Upper 
.Avonian.  The  base  of  Cj  in  at  least  two  localities  is 
connected,  faunallv.  with  the  /ones  below,  whereas  th" 
fauna  of  the  main  mass  o(  C,  passes  into  S,  without 
appreciable  ch.int<-  other  than  the  introduction  of  LJtho- 
sfrotion.  Probably  the  break  between  the  Ixwer  and  th* 
I'pper  .Avonian  shou  Id  be  taken  at  a  level  within  C  rather 
than  at  the  base  of  the  Seminula  lone. 

Phvsical   Society.   Msrch  n.— Prof.  H.   I  C-llenUr. 
F.R.S.,   president,    in   the   chair     Dr    W.    H.    Eocloa  : 

Coherers.  .A  method  of  irivf>i;f<.j*in^;  f1.  1  tors  is  drveloped 
with  special  reference  to  the  relation*  between  the  energ> 
gi%en  to  the  detector  in  the  form  of  electrical  vibrations 
and  the  energy  delivered  bv  the  detector,  as  direct  rtiTent. 
to  the  circuit  of  the  indicating  instrument.  1  he  .ailhor 
puts  forward  the  hypothesis  that  the  properties  of  ;n'  o\"ff" 
coherer  mav  aris<'  solely  from  the  temperature  vari.i:i!ir 
caused  in  the  minute  mass  of  ovide  at  the  contact  by  the 
elfctriral    oscillations    and    bv    the    anolied    F.M.F.  H<- 

e-xamineK  the  hypothesis  mathematically,  and  shows  that 
most  of  the  phenomena  recorded  above  can  in  this  way  be 
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aecoonied  for  as  perfectly  as  the  preient  state  of  the 
BNSureawiits  permits.— G.  C.  aimpMii:  Ewtli««ir 
electric  current*.  Tbe  paper  describee  a  metfaed  for  reooni* 
log  twtouMticaJhr  the  electrical  current  whidi  paeaee  from 
the  earfh  into  tiw  air  ditrlng  periods  of  fine  weadier.  A 
large  plate  (17  owtieO  placed  in  the  open  as  near 
to  the  ground  wa*  conaifftent  with  efficient  insulation ; 
tbia  was  then  connected  to  ao  Insulated  vessel,  from  which 
water  leeood  tiMroiigb  an  orliloe  surrounded  by  an  earth- 
connected  cylinder.  The  water  aa  it  dropped  front  the  in- 
dilated  veeeel  carried  away,  bj  the  wdMoiown  "  collector  " 
actkn,  all  the  charge  which  the  exposed  plate  received, 
and  toe  latter  remained  at  aero  potential.  The  charged 
water  drops  were  collected  in  n  veaael  connected  to  a  eell- 
registering  electrometer,  which  waa  eartl^connected  for  an 
instant  at  the  end  of  every  two  minutes.  The  paper 
describee  the  amircca  of  error  and  die  method  of  determin- 
ing the  value  of  the  wrth-air  current  and  of  the  con- 
ductivity of  the  idr  from  the  records  of  the  dectrometer.— 
Dr.  B.  D.  •tenia ;  An  automatic  Toepler  pump  designed 
la  eoilect  the  gai  from  the  apparatus  being  eaibauelad. 

Zoolofleal  Soeiaty,  M«Rhi5.— Mr.  8.T.1Vewton*  F.R.S.. 
hi  chair— T.  ttMdnr:  A  contributfon  to  flie  ekeletal 
anatomy  of  Ae  fiih  ChlainydoHladbiif  MigiHiM«tt«,  Gar. 
The  author  deak  with  the  nnatooiy  of  me  axial  and 
appendicular  dtebton,  paying  pardeular  atlentfoii  to  the 
atructure  of  die  netochord.  lie  atated  that  die  notochord 
hi  fida  fish  had  generalljr  been  rcf aided  aa  ttneottstrtcted 
eaeept  at  the  catmne  anterior  extremity,  but  that  he  had 
■aoertainad  the  presence  of  «dl4eweIoped,  calcified  cyclo- 
^wodylic  centra  at  the  anterior  end  of  the  cohuno,  and 
of  caldfied  cyclospondylic  Centra  of  two  (isca  in  Che  main 
caudal  ration.— W.  R.  0«R»Mnw«:  Adfitional  notes 
on  the  mr^  of  Hainan.  The  notes  were  hnecd  on  a 
amall  collection  of  iiainan  birds  recantty  forwarded  to  die 
Zoobglcat  Sodety  by  Mr.  Robert  Doiii^as,  of  Shai^iai, 
and,  at  the  ti^gestioa  of  Dr.  Chalmers  MitcheUt  FJt.S., 
presented  to  ma  Natural  History  Museum.  The  colieo- 
tion  contained  several  species  of  great  Interest,  and  Wo 
wer«  described  aa  naw,  nameh',  Tc^rodsmfs  hoJnonwi 
and  Kite  doi^gteff.  Among  the  raritias,  attention  was 
directed  to  the  remarkable  magpie  fTeamuntt  nt^er),  with 
its  curious  truncate  tail'teatiiers,  Oia  beaudfui  green  iay 
(Ci'tM  fcatiumalo*),  recently  described  by  the  Hon.  Walter 
Rothsdilld,  and  a  huUml  {^HtmmaUu  lincnjit),  not 
Utbcrto  racordad  from  the  Island.- Dr.  Elnar  LlmiDary : 
The  vartntf  on  of  the  sea^lepbants. 

Royal  Meteorological  Society,  March  t6.— Mr.  H. 
MillUi,  president,  in  the  chair.— Captain  H.  G.  lyowa ; 
CUmatlc  influences  in  Egypt  and  the  Sudan.  From  early 
limea  the  ancient  Credts  recognised  the  marked  <Qfference 
between  the  climate  of  the  Metfterranean  and  that  of 
Africa,  and  Aristotle  indicated  correctly  the  nBm  of 
Etfaloiiia  as  the  cause  of  the  annual  flood  of  the  Nile. 
Travniers  have  supplemented  our  knowledge  from  dme  to 
dma,  but  onfar  wiuiin  the  last  ten  years  mIb  n  network  of 
mstenrologlcal  stations  elven  predsta  to  our  elawa  and 
fumlahed  a  basis  for  further  investigations.    The  com- 

Cadvsly  lew  relief  of  tin  country,  whlcii  Bcs  aa  a  vast 
1  area  in  low  latitudes,  combined  wkh  the  effect  of 
dM  ncrtii  aaitertf  trade  wlnft  wMeh  awaep  over  it,  pro- 
duce tile  hot  and  dry  ooBAtloiis  wMdi  are  so  characteristic 
of  nordKenstem  Africa.  Hodlfled  somewhat  in  tlie  north 
by  tbe  warm  waters  of  the  Mediterranran,  nd  In  the  south 
by  the  rabn  of  tke  monsoon  fai  summer,  dw  highest 
tenneratures  and  most  arid  conAtiona  are  reached  between 
Wan  Haifa  and  DongoU,  where  noriiierly  winds,  dear 


sides,  and  ^  great  range  of  tempenrture  grayril  ftrouRhgut 


die  year.  Tfie  Important  rtfna  are  dtosa  fealliaf  in  Ugandn. 
the  southern  plains  of  the  Sudan,  and  on  the  tableland  of 
Abyssinia,  since  th^  not  only  provide  the  whole  supply 
«f  die  Nile  and  Its  tributaries,  but  kvgriy  control  dieir 
regimen.  Fed  by  the  souA^asterly  air  currents  Uoiring 
in  from  the  Indian  Ocean,  these  monsoon  rains  supp^  die 
equatorial  lakes  and  the  tributaries  ol  the  Nile:  but  It  is 
the  Abysriabm  tablebind,  wldt  its  heavy  summer  nrinftIL 
wUeh  Is  most  effective,  since  it  (umUhes  the  whole  or 
the  Nile  flood  and  enables  the  Nile  In  maintain  itself 
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through  1500  miles  of  desert.  As  the  sole  source  of  the 
flood,  the  variation  of  these  rains  directly  determines  the 
abundance  or  deficiency  of  Egypt's  supply,  so  that  this 
climatic  problem  is  of  immense  importance.  Hardly  less 
important  in  these  days  of  intensive  cultivation  of  cotton 
is  the  study  of  the  winter  storms  which  occasionally  break 
I  in  the  Sudan  and  Abyssinia,  raising  the  level  of  the  rivers 
and  increasing  the  supply  of  the  Nile  appreciably  at  a  time 
when  the  normal  supply  is  inadequate.  The  climate  of 
the  region  not  only  influences  the  water  supply,  but  the 
great  range  of  temperature  rapidly  disintegrates  the  roclts, 
and  tltc  wind  removes  the  finer  portion  ol  the  material. 
In  this  way  the  deserts  are  being  constantly  modi&cd,  and 
vast  ranges  of  sand  dunes  are  piled  up.  The  distribution 
of  vegetation  is  very  markcdlj  influenced  botli  by  the 
moisture  and  by  the  physical  character  of  the  country. 

Linoean  Society,  March  17.— Dr.  D.  H.  Seolt,  F.R.S., 
president,  in  the  chair.— B.  P.  lioBMug ;  The  Uh- 
histoty  of  Chermet  MMalaycnsfs  on  tbs  ^ruce  (FicM 
Mormds)  and  silver  flr  (ilbicx  IPrUiana)  of  die  N.W. 
HImahqra.  The  lif»Mstioriea  of  the  European  species  of 
Chermea,  C.  aWctis  and  C.  vtmiiis,  have  been  studied  by 
Blochmann  and  L.  Dreyfus  in  Germany,  Chotodkovsky  tn 
Russia,  and  more  recently  by  E.  R.  Burdon,  of  Cambridge. 
It  is  new  wdl  known  Uut  C.  afridfs  has  altamating  series 
of  fenerations  upon  the  spruce  and  lardi.  The  ducovsiy 
that  a  species  of  Chermas  formed  galls  on  die  spruce  m 
the  Himalaya  was  flrst  reported  by_A.  Snqrdties,  of  the 
Indian  Fore^  Service^  In  iflos.  These  were  considered 
by  the  to  Mr.  Bucklon  to  be  ChemMS  aMirts*.  Invcsti^a- 
tions  eoounenced  by  the  author  in  May,  1901,  and  carried 
on  intermittently  up  to  July,  1909.  have  led  to  the  discovery 
that  this  Cherauai  although  an  undaseribed  species,  has  a 
MfoMstory  somawhat  sbmlar  to  die  European  species  of 
the  genus,  having  series  of  agamic  generations  alternating 
between  the  spruce  and  aiher  llr  (which  grow  togedier  In 
mixbire  in  die  western  Himalaya),  with  a  sexual  genera- 
tion occurring  but  once  a  year,  in  the  autumn,  on  the 
spruce.  The  paper  shows  that  the  Himalayan  insect 
passes  dirough  similar  generations  to  its  European  con- 
geners, to  whkb  the  names  Fundatrices,  Alatas,  Colonld, 
Sexuparse,  and  Semules  have  akeady  been  given  by  Euro* 
pean  investigators.  The  periods  at  whidi  dtese  Mnentions 
are  to  be  found  upon  the  trees  in  the  Himalaya  differ  con. 
siderably,  however,  from  the  European  ones,  and  are 
apparently  chiefly  governed  by  the  appearance  of  the  mon- 
soon earv  1>>  July  >n  *kis  region.— R.  S.  Baciwll :  A 
contribution  towards  our  knowledge  of  the  neotropical 
'ITiysanoptera. 

Institution  of  Mining  and  Metallurgy.  Mmrch  17.— 
Mr,  Edgar  Taylor,  prerident.  in  the  chair  — W.  A. 
MaoLeod :  The  surface  condenser  in  mining  power 
plant.  The  author  conducted  a  number  of  tests  on  the 
winding  engines  of  a  min.-  with  which  he  was  ronncctod, 
the  results  of  which  w.  r.3  rmbodied  in  this  paper,  together 
with  a  vast  amount  of  other  information  concerning  the 
relative  consumptions  and  f  tliciencies  of  condensing  and 
non-condensing  engines.  He  found  that  the  employment 
of  condensers  was  distinctly  beneficial  in  both  respects, 
even  under  the  intermittent  conditions  attaching  to  most 
mining  power  plants,  and  the  results  of  his  ir.vrstifi.itions 
have  enabled  him  to  determine  with  some  exactness  the 
leading  features  to  b«  emphasised  in  the  laying  down  of 
a  condensing  plant  suitable  for  work  of  a  more  or  less 
intemrittent  nature,  as  in  the  case  of  winding  engHnes. 

Cambridi'.e. 

Philosophical  Society.  Kel  ruary  21.— Prof.  Seward,  vice- 
president,  in  the  chair. — Prof.  Punnott :  Mimicry  m 
Ceylon  RhopaloRra,  with  some  notes  on  the  enemies  of 
butterflies.- A.  R.  Brown  :  The  Andaman  Islands.  Some 
of  die  ieaturee  of  the  physical  anthropology  and  the  social 
life  of  the  aborif^nes  of  the  Andaman  Islands  were  briefly 
dtfcribed.  The  extremely  primitive  characteristics  of  the 
Andamaneae  are  to  be  attributed  to  their  long  isolation  from 
all  otfwr  races  and  peoples,  and  the  stability  of  population. 
— T.  G.  Mwvdn:  llie  procession  and  pupation  of  die 
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l.irva  uf  Cnethocampa  pinivora.    The  proccssionary  habits 
of  the  larva  of  this  moth — which  is  abundant  in  the  pine 
woods  of  the  neighbourhood  of  Bordeaux — were  first  studied 
by  Reaumur  in  1736,  and  again  by  Fabrc  in  the  latter  half 
of  the  last  century.    Both  these  writers  describe  the  life- 
history  and  habits  of  the  insect  in  considerable  detail.  The 
present  paper,  which  is  a  summary  of  observations  made 
during  a  fortnight  spent  at  Arcachon,  is  an  attempt  to  sup- 
plement these  accounts  by  supplying  information  on  certam 
points  which  still  rMnain  obsjurrj.    The  procession  is  one 
of  single  file,  the  whole  movirn;  along  a  silken  thread 
which  is  commenced  by  the  leader  and  added  to  by  all  the 
larvae  in  succession.   The  author  found  that  though  any 
larva  could  function  as  leader,  yet  the  teader  was  capable 
of  taking  a  real  initiative  in  cases,  such  as  the  telection^  of 
a  path,  burrowing  for  pupation,  &c.,  the  ntellite*  following 
him  whether  influenced  by  the  same  stimuU  or  not.  The 
"  circulating  mass  *'  is  a  formation  which  the  larw 
quently  adopt  when  on  the  march,     it  consists  In  an 
assemblage  of  larva;  moving  among  each  other,  the  mass. 
US  a  whole,  remaining  static.nary.   A  "circulating  mass" 
it  always  formed  before  the  larvse  burrow  for  pupation. 
Tile  leader  appears  to  start  the  process  of  formaHon  by 
SiSMuning  «  sig-«ag  mode  of  progreasiORi  which  is  followed 
hj  the  fstellites.  Thoufih  the  order  i»  completely  broken 
up  wKhln  die  mass,  yet  It  was  f auad  fai  «veiy  case  dbaenwd 
tmt  tlM  leader  of  the  procession  wUdi  wai  te4gnBBd 
from  it  was  ideolical  with  that  of      oc^nal  prcceisieo. 
This  was  ascertained  by  marlcimg  the  larw  Ijr  means  of 
fine  sand  or  flour  aeattersd  over  uw  dond  papiflhi.  Piipa> 
tten  occurs  bsn^h  the  gmuid,  and  is  oinqriele  about 
nineteen  dajfs  nfter  bumnring.    The  burrowing  is  a 
eoliectire  process.  In  ndiidi  all  the  lam  within  a  drcu- 
latingaMes  take  part.-4¥of.  W.  »iimoldni  Double  rises. 
— H.  BMoHiMi:  The  eoludon  of  a  sjrstem  of  differential 
equations  occurring  in  the  theory  of  radio-active  trans- 
formations.—Dr.  ymtng  :  The  change  of  order  of  integra- 
tion in  an  improper  repeated  int^aL^R.  T.  BoaMyt 
The  production  of  knfliode  ptrndes  by  honogncoai 
R6ataen  relations.  The  kathode  pertkks  produced  when 
these  relations  pais  throqdt «  ddti  diver  leaf  vt  absorbed 
bjr  «$r,  so  that  Arifa*  eoemdent  of  abeorptka  it  a  ttnear 
tuneiion  of  tlie  coeffieient  of  absorpdon  la  ahuidaiufls  of 
die  exddog  raAadoos.  The  total  energy  of  the  kathode 
pardeles  set  free  in  the  leaf  is  proportionat  to  the  absorp- 
tion by  the  leaf  of  the  radiations.  Tbe  raqge  of  these 
particles  In  hy'drogen  relad«e  to  tlwt  in  air  tnereasse  with 
the  speed  of  the  pardeles  from  5  to  S.  Tbe  total  lonlsadon 
produced  by  any  bundle  of  these  kadiode  particles  when 
totally  absorbed  in  hydrogen  Is  the  same  when  air  replaces 
hydrogen.— Sir  J.  J.  TUnmaim :  The  scattering  of  rapidly 
moving  electrified  partieles  by  matter,  and  Us  application 
to  the  determinadon  irf  the  number  of  corpuscles  in  the 
atoms  of  the  various  elements.    An  exprtssion  for  the 
scattering  of  a  pencil  of  ra|ndly  moving  elertrtfled  particles 
is  found  hf  the  folbwing  method.    Rrst  calculate  the 
average  deflection  of  the  direcdon  of  modon  of  an  eteetrtfisd 
particle  when  passing  through  an  atom  whteh  is  assumed 
to  consist  of  a  large  number  of  corpuscles  placed  In  a 
where  of  uniform  positive  ehctrilication ;  the  expectation 
0?  any  angular  deflacdon  after  a  targe  number  of  pardeles 
Imve  paseed  through  a  large  number  of  atoms  can  then  be 
found  by  the  theory  of  probabili^.    In  this  way  It  Is 
shown  that  the  average  angular  deHectlon  when  a  pencil 
of  rapidly  moving  particles  passes  through  a  thin  plate 
of  thickness  t  is 

where  v  is  the  velocity  of  the  particle,  e  the  charge,  and 
•I  the  mass  of  the  particle,  N  the  number  of  atoms  in  unit 
volume  of  the  plate,  and  N,  the  number  of  corpuscles  in 
each  atom  in  the  plate ;  hence  if  we  measure  the  scattering 
of  such  a  pencil  we  can  determine  the  value  of 

Literary  and  Pbilosophtcal  Society,  Fehnntv  2:2. 
Mr.  Fr.incis  Jones,  president,  iti  the  chair. — A.  Brother*  : 
Halley's  comet  as  seen  in  1835,  compared  with  l>onati's 
in  185S.    Good  drawings  or  sketches  of  Halley's  comet 
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seem  to  be  r.u'j.  Sir  J^ilin  iler*cliel  saw  ilir;  coiiiL-t  at  tlie 
Cap'-  of  (jood  liop'-,  ijrid  from  his  skLtc)ies  it  was  not 
ver)'  LOr.spiLuoiis.  Struve  in  1835  gives  a  sk-.-cch  which 
shows  it  to  li,i\<j  h'jvr.  bright,  probaMy  when  it  was  near 
the  sun,  but  .n^  a  briUlant  object  it  i»ust  have  been  very 
I  inferior  to  which  were  seen  during  the  nineteenth 

century.  The  author  has  a  distinct  recollecuon  of  se«ing 
.  the  comet  in  1835.  The  object  certainly  was  not  so  bright 
I  as  .Struve  shows  it  to  have  been,  and  still  greatly  inferior 
to  Donati's  comet,  it  is  generally  spoken  01  now  as  lUiely 
to  appear  .-is  a  brilliant  object,  but  the  author  points  out 
that  there  is  little  evidence  for  the  assertion. — Dr.  H.  F. 
Oow»rd  :  The  inflammability  of  gas-mixtures.  Hydrogen 
and  oxygen  mixtures  were  shown  to  be  capable  of  in- 
flammation at  a  much  lower  pressure  than  had  been 
imagined  previously  if  the  igniting  spark  were  produced 
in  the  most  suitable  manner.  Minima  for  sparks  of 
various  nature  with  electrodes  of  various  kinds  were  given. 

March  8. — Mr.  Francis  Jone*,  president,  in  tbe  chair.— 
D.  M.  S.  Wataen :  Upper  Liassic  Repdlia,  part  ii..  the 
Sauroptcrygia  of  the  Whitby  Museum.  The  chief  Plesio- 
saur  in  the  Whitby  Museum  is  the  type^wcimen  of 
Plesiosaurus  ptopinquui,  Blake.  This  is  re4e»cribed  in 
the  present  paper.  It  is  a  member  of  the  large>headed 
group  of  Plesiosaurs,  but  differs  considerably  from  other 
Liassic  species,  such  as  "  Thmmatosaumt  "  mecacephalu* 
fStutchbury)  and  Rhom«k«$atuu$  cramptoni  (Baily  and 
Cartel.  It  m.iv  posriUy  be  neosssairy  to  found  a  new 
genus  for  the  species.  The  otho'  renoaine  consist  of  small 
groups  of  vertebnc,  one  set  of  whidli  eontalntng  fifteen 
cervicals  of  Sthenarosaurut  dawMnsi  (Wiatson),  may  be 
Owen's  t}-pe-specimen  of  Plfsiosaimu  eodotpondfhu. — 
Sir  W.  H.  Baltoir:  Mr.  Myring's  recent  dlseoveries  of  pre- 
historic pottery  in  Peru.  Mr.  Heedtt  Myriatfi  a 
mineralogist  and  mine  owner,  visited  the  Chlneuna  Valley 
in  Peru,  and  explored  some  sand  ridges  with  the  view  of 
finding  something  in  the  Inea  graves.  The  valley,  how* 
ever,  had  been  used  as  a  cemetery,  not  tar  tlie  Ineas«  but 
by  the  Chimus,  who  preceded  them  In  the  occupation  of 
the  country,  and  the  work  of  exploration  brought^  to  li|^ 
several  tnindred  pieces  of  pottery  of  great  varieQr  and 
interest.  The  pieces  are  weU  preserved,  owing  (0  tibe 
absence  of  rain  and  die  consequent  dryness  of  the  soil. 
This  potten-.  some  of  which  recalls  that  of  China.  India, 
and  I-:gvpt,  shows  great  care,  sidll.  and  art,  espedally  In 
tbe  modelling  of  the  human  face,  and  is  remarkable  ta 
that  no  two  pieces  are  alike,  a  fact  widdi  demonstrates, 
the  author  thinks,  the  intellectual  liberty  and  original 
genius  of  these  early  craftsmen.  The  ag^  o(  the  pottery 
is  not  known,  and  may  be  eereral  ttousand  years.  About 
one*thbd  of  the  pieces  tfieeovered  have  been  secured  for 
the  British  Museum,  and  It  ie  hoped  Umt  riiortlj  some 
portion  of  die  collectton  nnay  find  a  permanent  home  In 
llandiester. 

EtMNBtntOH. 

Royal  Society-  l-'ebrunry  7.-  I'r  '  I'  ltLfss,  vice  president, 
in  the  chair. — Prof.  Cossar  evw»rt  :  The  <;hort-ta!lfc! 
domestic  sheep. — Principal  Laurie  :  FJc-ctromotive  force  of 
r<«!!s  with  a  smgle  salt  and  two  solvents.  The  paper  gave 
somr  preliminary  results  with  cells  in  which  potassium 
lodidn  was  the-  salt  and  water  and  alcohol  the  solvents, 
a<,  fur  cxanipl'  ,  tho  rolation  of  the  electromotive  force  to 
th"  strengths  of  the  soluttorss,  the  varintion  with  tempera- 
lurr.  and  the  connected  thormnl  properties,  &'c.  In  co- 
i>r(lin.-\t'r!£*  th**  1  uriou';  result';  obtained,  thf  author  brought 
forward  sonio  ^Hf^cje^tiv'''  views  as  to  the  distribution  of 
molecular  cierrtv  in  the  two  solutions. — Trof.  F.  Ij.  Oaily ', 
A  stereoscopie  optical  illusion.  \\  hrn  two  objects  are 
nearly  in  the  line  of  vision,  so  that  when  one  is  clearly 
focussed  the  other  ;ii)p''ars  as  two  images,  one  on  each 
side  of  it,  this  clearly  locussed  object  appears  to  be,  under 
cert.iin  conditions,  distinctly  tv  :ir'r  to  the  observer  than 
it  really  is.  The  phenomenon  was  noticed  accidentally,  and 
a  carriiil  ^fud\  sli.nv.d  that  it  occurred  only  for  a  cerMin 
rnncf'  of  d  sianct.*.  h  was  evidentlv  a  phvsiolofjical  f  ffect. 
—  I>rs  b.  P.  Catheart,  J.  Gray,  and  A.'  Black:  .A  new 
form  o(  respitory  respiratory  calorimeter  for  phvslobofjical 
purposps.  The  t'^tnperaf ur<>  of  the  entering  and  Issuing  air 
was  measured  bv  platinum  thermometers  or  thermoelectric 
junctions,  the  wnole  being  under  perfiwt  automatic  contnd, 
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so  th.1t  the  "x.ict  amount  of  heat  generated  within  the 
ca!ori:ii'jt':  r  could  est'.m.itcd. — Dr.  T.  Mulr The  theory 
of  p.?r5ynime;r!c  determinants  in  the  historic  onhr  of 
difvelopnient  up  to  i860,  and  the  theory  of  bigradlcotS  in 
ihe  historical  order  of  development  up  to  i860. 

Febniarj'  ji. — Dr.  Traqunir,   F.R.S.,  vjrr-presldent,  in 
the  chair.' — J.   Murray :   Scientific   work    of   the  British 
.Antarctic  Expedition  of  v^-<^.    Moraines  were  traced  on 
the  sides  of  Mount  Erebus  to  a  height  of  uoo  feet.  .At 
the  same  time,  there  are  abundant  evidences  of  recent 
elevation  of  the  land  to  the  extent  of  several  hundred  fret, 
•0  that  it  cannot  be  said  that  glaciers  ever  stood  so  high 
the  moraines  now  stand.    The  tabular  Antarctic  ice- 
Sfrgs  .Tppe.ir  to  consist  of  compressed  snow,  not  ice.  They 
float  very  high,  the  depth  of  the  substance  below  water 
being  just  about  aqtiBl  to  the  height  above.     By  tlie 
fortunate  re-discovery  of  a  depAt  laid  down  by  Captain 
Scott  on  known  bearings  six  years  previously,  the  average 
rate  of  travel  of  the  Great  Ice  Barrier  at  its  western  edge 
«M  found  to  be,  on  the  average,  about  500  yards  per 
The  accumuUtion  ©f  drift  on  the  Barrier  surface 
nwuured  at  die  aame  pbce,  Md  averaged  just  above 
I  foot  per  annum  of  compressed  snow.    With  these  some- 
what rough  data  as  basis,  it  was  estimated  that  the  snow 
eOff.  wfaioi  to  a  height  of  200  feet  forms  the  face  of  the 
ftratltm  at  »ea-leve1,  mu«  have  originated  same  fifty  miles 
to  the  south  some  200  years  ago.    Yet  under  this  long- 
continued  weight  of  accumulnf'd  snow  the  material  is  not 
transformed  into  ice.    The  oritjinal  glacier  ice  depressed 
twneath    the    accumulating    snow    seems    to   have  been 
eorroded  away  bebw  lea-leTel.  as  the  whole  barrier  moved 
outvaids  from  tiie  land  Talleye.    Seme  Important  con- 
cfa^OM  may  be  ezpeeted  to  result  from  a  study  of  the 
rad»  eoilected.  eepeeielly  If  the  diecovery  of  coal  and  fossil 
wood  tbOutd  lead  to  the  determination  of  their  geological 
koriiOR.   Of  tlie  optical  phenomena  observed,  one  of  the 
aeet  tateraafiai;  wai  the  projectioo,  aa  long  tapering  dnrk 
ban  thnni]0i  tha  air,  of  the  lliadbwt  of  mountain  pe.-ik.<;. 
Under  certain  oondltlont  the  observer  saw  the  shadow  of 
Brahu*  east  on  to  Mount  Lister,  appearing  as  a  circular 
are  fndiing  a  hApX  of  301*  or  more  above  the  horiaon. 
The  obiervor  wae  looking  transverMly  to  the  Erection  of 
the  ehadow.  Aurara  dieplaye  were  very  frequent.  They 
aecnied  to  he  dominBted  hy  the  meat  of  Roai  liland.  and 
hvquently  drebd  Moont  Enltai.  Tha  dilef  fact  of  blo- 
togiieal  uMereat  waa  flit  ahnadant  devdopment  of  oikro- 
aeoplc  fauna  and  flora  tn  tfie  ihallow  lakee.  The  micro- 
iauna  eurvivee  from  year  to  year  frann  in  the  Ice  without 
mffering  injury.   The  talcet  attain  ■  temperature  at  taV> 
as  6a*  F.  in  summer,  and  tn  winter  may  go  down  to 
^40^.    In  some  deeper  lakes,  which  do  not  thaw  in 
erdinarv  sunnmers.  manv  live  animals  were  found  at  the 
hottom  under  15  feet  of  ice.   These  must  have  been  froteit 
lor  v»«ars.    It  was  shown  by  experiments  that  they  can 
endure  being  heated  when  in  the  drv  condition  almost  to 
the  boilinc  point  and  cooled  to  -108°  F.,  a  range  of  300°. 
A«  regards  the  vital  phenomena  exhibited,  there  was  a 
striking  contrast  between  the  fresh-water  animals  and  tho«e 
living  in  the  ten  not  many  yards  awav.    The<e  perform 
»11  their  vit.il  functions  several  degrees  below  the  freezing 
point  of  fro'th  writer,  and  are  killed  if  the  tem|)eraturp 
either  ri<e^  or  f.Tl1<;  on*"  or  two  degrees.    The  rotifer  fauna 
fif  fh^  Antarctic  lakes,  which  alnne  hns  h'-cVK  fully  worked 
up.   'S   very   limited   in   numh'-rs.    nnd    presents  distinct 
ri'"-unarities.    Of  the  sixteen  speri-'s  reeocni^^-d,  five  are 
at  present  unknown  elsewhere,  and  many  of  the  others 
differ  from  the  usual  tvpes.    Those  facts  point  In  long 
isolation  and  difficulty  of  ncc-si:  tn  the  region. 

Royal  Irish  Academy,  Fe>  ni.irv  28.— Dr.  F.  A.  Turlct'  n, 

S resident,  in  the  chair.— J.  J.  aimpaen  :  h  revision  of  the 
uncellid  group  of  the  GorgoneIlid.-B.  .According  to  the 
author,  the  Juncellid  group  of  the  family  of  flexible  corals 
(Gorgonellida)  comprises  the  genera  juncell.T,  Ellisella. 
Scirpearia,  Scirpearella,  Ctenocella,  and  Nirella.  Having 
h.id  special  facilities  for  studying  these  forms  in  the  living 
condition  when  taking  part  in  some  of  the  cruises  of  the 
!ndi.in  Government  steamer  Investigator,  the  author  has 
been  aM-  to  add  a  good  deal  to  the  Itoowledgc  of  their 
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mode  of  fife,  siructure,  and  distribution  of  which  in  some 
cases  our  information  was  very  deficient.    He  directs  special 
attention  to  the  grot  taxonomic  importance  of  the  canal 
system  and  th«  character  and  variety  in  type  of  the  minute 
spicules.   A  full  description  of  the  fainUy  GorgoneUids 
and  its  tfenera,  with  new  diagnose*,  conclude  this  con- 
tribution  to  our   knowledge  of  the  fleuUe  corals.— 
J.  MMim  and  G.  H.  Pothybrids* :  A  census  catalogue 
of  Irish  fungi.   This  paper  contains  an  historical  account 
of  the  previous  work  which  has  been  done  00  the  Irish 
fungi  and  Myxomycetes  from  the  first  pubBdied  records  in 
1726  up  to  the  present  day,  together  wi*  •  complete 
bibliography  of  the  subject.   It  abo  contains  a  complete 
list  of  all  the  fUfl^  UAcrtO  recorded  as  occurring  in 
Ireland,  together  mttl  m  few  f^therto  unrecorded  species. 
The  arrangemant  follows  that  adopted  in  Engler  and 
Prantl's  "  PHanaenfamlUen  **  in  the  main,  and  the  djstn- 
bution  of  each  specie*  fal  the  four  main  provinces  and  in 
twelve  sub-provinces  Is  Ifldkatsd.  The  totol  number  of 
species,  inc  luding  Myxomyoetes.  reeocded  "4*^ 
probablv  represents  far  from  the  actual  mtmbv  of  speoes 
occurring  in  Ireland,  seeing  that  tht  province  of  Connaught 
i<  at  present  almost  virgin  ground  SO  f ar  as  these  plants 
.ire  con<    ned  — J.  Adam*  t  A  ttst  of  synonym*  of  Irish 
aidx,    with   some   additional  record*  and  owwvations. 
The  greater  part  of  the  paper  consists  of  a  H*t  of  the 
names  under  which  Irish  species  of  algfl)  were  onJInalQr 
|iul)llslK-d.  .ind  of  the  modern  names  of  tm 
which  ihey  are  cnn<;idcred  to  be  equivalent  eiUWT 
or  in  part.     Some  additional  record*  have  been  hrOMgnt 
together,  numbering  rather  more  tfian  a  Inmdrsd  ipecles. 
Th'  f  u  .1  revised  census  of  species,  a  list  of  errata  occur- 
ring in  the  "  Synopsis  of  Irish  Alga  "  pubUshed  in  190*, 
indsome  additional  bibUographical  records. 


Paus. 

Academy  tt  Scieneos,  Maich  21.— M.  Kmile  Picard  in 
the  chair.—M.  MMaltnUMdV:  ExperimenU  in  typho,d 
fever.  Hitherto  It  has  been  Impos^ble  to  make  satisfac- 
torv  experiments  with  tWa  ifiiease  on  animal*  owmg  to 
xh"'  invari.^ble  fatality,  but  by  making  the  attempt  of  in- 
u^alating  a  chimpanme  with  typhoid  "}»ttcr  from  infec^ 
excreta,  many  interesting  obeervations  liave  been  obtained* 
which  are  de*ribed.-J.  MMmim:  ObMrratioo*  made 
sun  at  the  Lyoos  Obaenmtory  durmg  1900.— a. 
Ch«tolot:  A  transformatioa  of  continuous  anthmenc 
fractions,-A.  Ctton  and  H.  M«*M:  11»e  magnetic 
and  electric  bi-rcfractivity  ot  aromatic  liqmd*  and  the 
ih  orv  of  ni<.!-cular  orientation.— Ch.  M«lwUl» t  V ar.ation 
with  t.  mp..rature  of  the  magnetic  propertlea  of  Iron  m  a 
w.  :.k  nu.|;nrtic  field.-M.  Robin :  The  phenomenon  of  the 
extiiution  c.f  sound  in  iron.—Jean  ««i»»Hjr:  Ihe  aws 
of  combustion  J.  Vlllo  and  W.  MaMrjMj^c  hydro- 
fluoric  hydrolysis  of  cellutese.— L.  •I«rtii»ll«^ : 
stable  variety  of  Nigella,  JV.geBa  damascma  cijstate, 
obtained  after  n  mutilation.— 1-.  MoroMS  aOO  B.  J'"J|«* 
Ilv  of  K.id  arsen.ite  in  vine  culture.  Among  otDwr 
observation.,  it  was  definitely  shown  that  (ha  iMd  arsenate 
did  no;  m  k.  irs  npp.arancc  subsequent^  ™  **  *'"*Sr 
Maurice  Moidoror  The  filtration  off  «aala*es.--M. 
Doyon:  The  n  unial  .ecrction  in  the  hyer  «  •  «"''«*^JJ5« 
preventing  coaRulation  of  the  blood.— Jean  =    ' "« 

isolation  of  a  hiose  sugar  derived  from  amrgaaUn.— »«. 
LarHWono  and  Rocor :  Malta  fever  in  France^-^. 
Lindet  •  The  raising  of  l1i>ur  in  baking.— Ph.  ■Jf'S*^?** ' 
I  hc  iirchitocture  of  the  ontral  p;irt  of  the  M«il*  OU  Porea. 
— Marcellin  Beule  :  Sonr  v-n.  l.r.V.  fussils  from  «us  CM- 
trict  south  of  Tunis —M.  Houaiihac-Plooji  and  E«mona 
Maillct  :  The  rise  of  the  Seine  in  J.inuary-February,  lOlO. 
— B  ttalitaino :  The  determination  of  the  epicentre  01  an 
earth  tremor,  from  the  data  provided  by  one  seismic 
station. 

CaLCVTTA- 

Asiatic  Society  of  Bengal.  March  2.— I.   H-  BMrfclll: 


Votes  on  the  pollination  of  flowers  m  India.  .„„ 
No.  7.  .\  few  observations  made  in  the  yentrU 
Provinces  and  Berar.  The  notes  were  made  m  the 
Central  Provinces  and  Berar,  chiefly  in  the  Molphat. 
In  the  Melghat  at  tl»c  end  of  the  rains,  flowcr-viiiting 
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insets  arc  rnr'"'.  If ('i^iirJi!.'''  alhifrons  was  obsrrvd  to  br 
a  regular  visitor  to  cotton-tlnwers  in  north-eastern  I3ulJatKi, 
As  cotton  has  hepn  a'.iicrt':^  to  be  sflf-poKinaled  cun&tantly 
in  wp^torn  In  Jin,  and  as  soni"  of  thf?  agricultural  depart- 
ments have  been  ende-^vourinfj  to  improve  tho  plant  on  the 
assumption  that  races  ("iii;^b;  ronsrqumtlv  to  continiiL-  pure 
thouf^h  fjrown  bv  the  '.idf  of  othrr  rarrs,  the  observation 
has  inti-rest  in  directinf^  att'-ntiou  to  the  necessity  of  rely- 
ing on  artificial  pollination  in  breeding  experiments.  Apis 
dortata  was  observed  to  work  in  the  dawn  and  dusk  on 
the  flowers  of  Dalberf^ia  Sissoo  at  Na^pur. — I.  H.  BurUII  : 
Note  on  the  spreadinfj  of  Croton  sparsiflorus ,  MoTUng, 
along  the  Assam-Bengal  RaiKvav.  This  introduced  plant 
has  reached  Lumding  and  Oauhati  by  means  of  the  Assam- 
Bengal  Railway,  along  which  it  is  to  be  found  in  several 
places  between  them  and  Chittai^ong.  Chittagofig  Is  the 
port  whereby,  doubtless,  It  entered  India. 

GdmNCBM. 

Koysl  So«|*t]r  of  8c{«ne*f.— The  NatkrkkttH  (physico- 
raaihenuMlcRl  ncflon),  put  Iv.  ftr  1909,  cootains  ibe 
Iblto^ag  memoin  mBBnmiaM  to  tfat  aomi^  i— 

Jvlf  3.—^.  AnsMilMliitar :   Cioiid  abMnwtioiM  In 


November  M^—ttadeU  H.  Mtator:  Asynmetrie  and 
teMertn^TfaB  iate  K.       pprtf  and  L. 

_  »r :  Selsmle  WWM,  iil.t  caleubitifliii  of  path  and 
velocity  of  precurtive  watree;  PdImb^  constant  In  the 
iotarior  of  the  earth. 

Daeeaiber  4.— Reaeardiea  from  th*  Gottingen  University 
ehamlcal  laboratwy,  xxii.    Remarfca  on  the  terplnem 


The  "BiviiMM  CMmiMalcatioii*,**  part  IL  lor  1909. 
indode  Om  %act  of  the  addma  pnaented  to  fhm  University 
of  Canhridge  at  the  Darwin  centenary,  and  a  discourse 
hf  G.  MtAOM  on  Organiaation,  morphogenesis,  and 
netunmphoale  in  pbnti; 
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P.R.S  — Thr  C.iiiftnl  Vsn  i-\  iln-  I  rl< a»«oi«ii ;  K.  H.  Whiiebou«e.— '•nrnf 
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A.  Hanur. 
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CRYSTALLOGRAPHY  BY  A  PHYSICIST. 

(  ,.iif    Jc  P!i y •^i.jiu  .    By  Prof.  H.  Bouassf.  Sixi^mi- 

partie,  Etude  des  Sym^tries.   Pp.  424.   (Paris  :  Ch. 

Ddagruve,  n.d.>  Price,  14  francs. 
'PHIS  sixlh  MiKiinc  n(  thf  course  of  physics,  pre- 
J>  pared  t>y  the  author  to  conform  "aux  pro- 
l^ramnws  de«  Certificats  ct  de  PA^^ation  de 
l'hy>iquf  *■  d<  lis  with  the  subjc< ;  of  ^ynunelry,  both 
irom  the  {general  physical  standpoint  and  us  it  con- 
cerns crystals.  The  previous  volumes  have  treated  of 
inochanical  physics.  thormodynaiTiics,  tleciricily  and 
uuignetism,  optics,  and  electro-optic».  Besides  actual 
symoeiry,  this  sixtli  volume  also  discusses  syn:- 
metrical  deformatidif;  double  rffrnction  in  relation  1  > 
the  symmetn,-  of  crystals,  the  bearing  of  optical  nn.i- 
lioil  on  crystal  symmotry,  and  a  concluding  brief 
.iccount  of  liquid  crystals.  It  pre<ients  many  of  the 
phenomena  coait  with  by  the  t'.\ptrl  crystalloffraphc  r 
from  the  very  different  outKnik  Di  the  pure  physicist, 
and  such  an  outside  view,  by  a  competent  authority, 
of  a  more  or  less  special  branch  of  science  is  usually 
of  value,  although  one  must  not  lool<  either  for 
specialised  knowledge  or  intimate  acquaintance  n-itli 
the  phenomena  described.  In  these  days  of  specialists 
there  an  v<  r\  few  men  able  to  deal  without  error 
with  $0  many  subjects  as  are  included  in  the  com- 
pfebensivc  course  of  Prof.  Bouasse. 

The  reader  is  ven  iiuicli  h.!iidic.i[)[>f  cl  al  the  outset 
by  the  lack  of  any  index,  cither  of  authors  or  sub- 
iects,  but  it  is  impassible  not  to  be  struck  with  the 
fact  that  the  reforrnr(-<i  to  t)rif,'in,it  invr>ti.q-nt?fiiis  ,iir 
almost  entirely  confined  to  those  of  French  men  uf 
icienee.  With  the  exception  of  a  brief  inevitable 
reference  to  Nfiller,  whose  notation  was  bound  to  bo 
iii«fntioncd.  we  look  in  vain  for  any  recognition  of 
the  many  important  contributions  to  our  Icnowledge 
oi  both  j^f  tnT.i!  and  crystallographic  «ymmctn,"  which 
have  been  made  durini,'  the  last  twenty  years  by  Bri- 
tish investigators,  such  as  Maskelyne,  Miers,  Barlow, 
-md  Hilton,  cr  of  the  large  additions  to  chemical 
crjstallography  effected  in  thi?  country.  The  work 
ft  Sohncke  and  Schdnflies  is  referred  to,  and  a  pasting: 
mention  of  von  Fedorow  made,  but  anything  approach- 
'"f  appr«dation  of  the  later  most  important  work 

f  the  latter  invtstiK'  itor  and  of  Barlow  is  not  forth- 
cwung.  Nor  could  any  reference  be  found  to  the 
•wk  on  symmetry  and  crystal  structure  of  Von  Lang, 

Bccke,  Groth,  or  Mtiihm  inn.  ('..idnlin  i-  referred  to, 
«  he  published  in  the  French  language,  but  the 
omiiriofl  of  British  and  Continental  work  to  sudi  an 
<'Xt#'nt  i>  a  <i  riou-  defect,  as  is  also  the  fact  that  no 
f  fcrnices  whatever  to  the  literature  of  any  original 
memoirs  are  vouchsafed. 

H.ivinfj  .trrepted  these  limita'irin>-,  howi  vor.  ii.  !  ' 
'he  fiirilier  tact  that  practical  details  of  crystallo-  ■ 
s'mphic  experimental  work  is  not  a  feature  of  the  I 
^k,  an  admirable  ^timmnrv  of  the  nvnrk  of  Haiiv,  1 
^^*'>.  Fresnel.  Malla  id,  Brav.ais,  (  uj  ie,  Friedel, 
B*ftliand,  Sf'-narmont.  and  other  French  men  of 
Jdeoce,  will  be  found.  Moreover,  when  the  author  is  j 
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on  his  own  ^fround  of  pure  physics,  and  especially  in 
tlir-  discussion  of  such  parts  of  his  subject  as  .nre 
nut  afTected  by  recent  foreign  work,  his  matter  is  ex- 
cellent, vigorously  and  interesting'iy  expressed,  inci- 
sive and  clear.  Onr-  i  f  most  valuable  parts  of  the 
book  is  the  chapter  on  space-lattices,  which  includes 
a  capital  account  of  the  immensely  important,  even 
fnnd.Tmrntal,  woric  of  Bravais,  work  which  onlv  in- 
creases in  value  as  the  years  roll  on.  It  is  tolluvvtd 
by  a  good  description  of  the  theory  of  "  groups  of 
movements,"  which  has  resulted  in  our  knowledge  of 
the  2 JO  types  of  homogeneous  structures,  based 
chiefly,  however,  on  the  treatise  of  Schon flies. 

A  considerable  part  of  the  book  is  also  occupied 
with  the  physics  of  homogeneous  deformatloos,- 
difiou^h  all  mention  of  work  on  Ihc  thermal  dilata- 
tion of  crystals  subsequent  to  that  of  Fizeau  is 
omitted,  and  the  treatment  of  elasticity  and  elastic 
deformations  is  purely  theoretical  and  lacks  any  refer- 
ence to  recent  experimental  work. 

When  the  author  enters  the  domain  of  the  ctystaUo- 
grapher  it  i-,  unfnrtunaK  K .  to  displ.ny  .i  cr.tnpl<-ti:> 
want  of  knowledge  of  the  inmiense  progress  which 
lias  been  made,  lari^ly  by  British  workers,  in  expert^ 
mental  niotlidd^,  in  thf*  proparation  of  crystals  of  a 
hii,di  dcgriit:  t)f  periecliun  fur  llu-  puriHJses  of  investi- 
^'ation,  and  of  the  highly  accurate  measurements 
which  have  been  made  daring  the  last  twenty  years 
on  such  perfect  crystals.  The  important  laws 
governing  the  relations  between  crystalline  structure 
and  chemical  constitution,  especially  those  relating  to 
the  effect  of  the  interchange  of  the  variable  elements 
in  isomorphous  series,  which  has  been  the  main  out- 
come of  this  work,  is  entirely  ignored.  ,  It  is  with 
great  surprise  that  we  read,  referring  to  the  use,  of 
•Al  11  An  ordinary  goniometer  pfovlded  with  telescope 
and  collimator  :— 

■'Ce  priH^dc  dr  haute  pri'cision  n'cst  presque 
jain.iis  I  iii|iln\(  .  (  ■(  st  que  les  faces  d'un  cristal  sont 
join  d'etre  des  miroirs  parfaits.  Files  sont  souvent  de 
tris  petite*"  dimensions.  Elks  pri'sentent  souvent  des 
irr^ularit^s.  des  stries.  .  .  .  Les  faces  sont  souvent 
oourbes.  Enfin,  c'est  tin  fait  remarquable.  ks  angles 
des  cristaux-cristaUographiquemcnt  les  plus  beaux  ne 
sont  les  m^mes  d'un  echantillon  h  1'autre  ou  d'un 
ini;;I<  ,\  son  homolopup  qu'avec  une  tokVance  souvent 
I  lu  rmi  .  11  taut  cnti  iidre  par  la  que,  mesurant,  avcc 
tout-'  la  iitirision  pnssiliji  ,  li-  mi'iiie  dirdrc  sur  une 
serie  d 'echantiUons,  ou  les  ditdres  hunvologues  d'un 
f-chantillon,  on  trouvc  des  resultats  qui  peuvent  difT«^rcr 
de  plus  de  dix  minutes.  Pour  toutes  ces  raisons,  une 
pr^ision  extreme  est  illu>-oire;  I'emploi  du  gOnk>< 
m^tre  tirdinaire,  toujours  inutile,  est  flans  bien  des  cas 
iibsolument  impossible." 

It  is  difficult  to  understatid  how  anyone  holding  sodi 

opinions  ;is  to  tli'  \aluf  <>'  CNact  work  in  rrvstnllo- 
graphy  should  wish  to  write  a  text-book  on  the  sub- 
ject It  is  not  by  disseminating  such  opinions  that  the 
viiid\  of  crystaUography  can  be  ndv.-inrt»d.  and  voimg 
students  attracted  to  a  richly  repaymg  .iiid  almost 
unopetiod  branch  of  scieniifK  Investigation.  If  the 
worker  in  rn  sfallocraphy  is  content  to  take  the  first 
crvst.il  lit  uligibis  upon  as  the  best  sample  procurable, 
he  will,  of  course,  conclude  as  the  author  lias  done. 
But  it  he  takes  the  trouble  to  obtain  the  most,  perfect 
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piTN»ra1>fe  crystals  for  his  investigations,  and,  if  they 
are  artificial  chemical  preparations,  if  he  has  followed 
and  makes  use  of  the  recent  work  on  the  preparation 
of  perfect  individual  crystals,  and  the  precaution!?  to 
be  taken  to  avoid  disturbance  during  growth,  there 
will  be  a  very  different  story  to  tell,  and  the  deforma- 
tions, striations,  curvini^,  and  ladk  of  constancy  of 
tfn  n-.iiuitrs  or  mort'  w  III  all  disappear,  and  the  angles 
will  inform  him,  if  he  employs  the  most  accurate 
goniometer  In  die  market,  of  th«r  constancy  to  the 
last  minute.  To  spMk,  moreover,  of  "[u  thrs  dinir  n- 
sions  "  as  being  a  drawback  is  even  more  enlightening 
as  to  the  author's  lack  of  familiarity  with  practical 
crysiallography.  For  it  i>  prensflv  <;mnll  rrvst.-iK, 
var>-ing  from  a  very  small  p< m  to  a  |)in  s  head  in  size, 
that  the  crystallographer  chooses  by  preference  for  his 
measuremenu.  For  the  liability  to  distortion  is  then 
at  its  minimum. 

Sufficient  will  have  been  said  to  indicate  the  ex- 
cellences and  the  defects  of  this  volume,  both  striking 
in  their  way.  Indeed,  in  spite  of  the  aggr.ivatinp 
defects  which  it  has  horn  r-sLniial  to  point  out,  the 
A\  riier  possesses  so  original  and  lively  a  style,  and  his 
remarlcs  are  often  so  well  worth  readinir,  that  with  all 
Its  shortcominjjQ,    (ho  h;,s  ^va^A  nnd  valuable 

qujililies,  and  in  the  portions  where  the  author  is  on 
his  own  domain  Is  both  welt  written  and  instructive. 

A.  E.  H.  TtrrTON. 


THE   ORIGIN   OF  THE  DIAMOND. 

DiomoiiJs.    By  Sir  \\  itltam  (  riu     s,  I".R.S.    Pp.  xvi 
+  146.     (London   and   New    York;    Harper  and 
Brothers,  1909.)   Price  2*.  6d.  net. 
\  1.1.   who  li.uc  liad  ill,-   pleasure  of  hearing  Sir 
»•   William  Crookes's  lectures  on  the  diamond  and 
Its  origin  wilt  be  g^lad  to  find  the  valuable  information 
4  ntainrcl  in  th.  ni  put  into  a  permanent  form  in  the 
Jittle  book  before  us. 

The  author  has  had  exceptional  opportunities  for 
stiKlviiiK^  thr-  *;tjhjict.  DuriiiLT  ''''•i>  visits  to  South 
.\lrica,  in  iSt,o  and  1905,  he  was  allowed  by  the 
managers  of  the  De  Beers  mines  to  have  unrestricted 
access  to  valuable  sources  of  informal  I.  n  ;  and,  as  is 
so  well  known,  his  own  physical  and  chemical  re- 
searches have  been  largely  concerned  with  questions 
connected  with  the  propf-rtirs  and  (irii;in  of  the  most 
remarkable,  as  well  as  tiii;  most  highly  pri^,  of 
the  gems. 

Concerning  the  Kiniberl(  y  diatnond  mines,  as  well 
ns  the  alluvial  deposits  01  Souila  .Africa,  Sir  William 
Crookes  can  write  with  authority  from  his  personal 
obscr\atioas.    As  illustrating  *"thi-  kind  of  sprcnin-  ! 
tive  gambling"  which  goes  on  in  the  fonnt'f  class  of  I 
workitigs,  we  are  told  of  a  claim  where  the  owner 
had  not  seen  a  diamond  for  a  fortnight,  but  just  before 
then  he  had  picked  out  a  diamond  worth  300/. !  On 
Ml.-  (^tla  r  hand,  the  sy^t(■lnatic  work  at  the  mines  of 
the  De  Beers  Company  enables  the  management  to 
regulate  the  annual  sup|)ly  with  the  greatest  nicetv, 
s  >  as  not  to  cause  any  fall  in  the  price  of  the  gem.  In 
1907  more  than  two  and  a  half  million  carats  were 
raised,  which  realised  6,452.5971.  The  mode  of  occur-  i 
rencc  of  the  diamonds,   the  methods  of  working  ' 
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adopted  at  diOerent  tiim-s  in  tin-  wonderful  pipes  that 
yield  the  gems,  and  tlif  inj^'cnious  methiKi^  of  treat* 
ing  the  blue  ground  "  and  sorting  out  the  stone?, 
arc  described  and  illustrated  by  photographs  taken  by 
the  author  himself. 

Sir  William  Crookes  hnd  thr  opportunity  of  hand, 
ling  and  talcing  a  photoj^'rajih  of  the  celebrated 
"CuiUnan  diamond"  before  it  was  cut,  and  his  <it- 
scriplion  of  it  is  of  much  interest.   He  icJIs  ns  that 

".'\  beam  of  polarised  light  passed  in  any  direction 
thr.nigh  the  stone,  atid  then  throu^'h  an  anal\-rr,  n  - 
vealed  colours  in  all  cases,  appearing  Ijrighttsi  when 
the  light  passed  along  the  greatest  diameter— about 
4  inches.  Here  the  colours  were  verv'  fine,  but  nO 
ri'^ular  figure  was  to  be  seen.  Round  a  smalt  bladt 
spot  in  tlie  interior  o(  the  stone  the  colours  were  very 
vivid,  changing  and  N>tating  round  the  spot  as  tht 
analyser  was  turned.  These  obsfT\  a  lions  indicated 
internal  strain.  The  clearness  tliruughmit  ua-s  rc- 
markal)l<  ,  iln  sione  being  absolutely  liquid  liki  uati  r, 
with  the  exception  of  a  few  flaws,  dark  graphitic 
spots,  and  coloured  patches  close  to  the  outside. 
nnr  pari  near  the  surface  there  was  an  internal  cradc. 
shou  ini;  welt  the  colours  of  ddn  plates.  At  another 
point  tliere  was  a  miB^,  opaque  mass,  of  a  brawn 
colour,  with  pieces  of  what  looked  like  iron  oxide. 
There  were  four  cle-ivage  planes  of  gn  at  sira  othness 
and  regularity.  On  other  parts  of  ilir  surtjtc  tht 
crystal!iri<;  structure  was  very  inarUi  d.  1  he  edges 
were  rounded  in  parts,  and  triangular  marking?^ 
(depressions)  were  to  be  seen.  I  also  noticed  squ.irp 
depressions,  nearly  as  sharp  and  perfect  as  the  tri* 
angular  ones." 

Interesting  as  this  description  undoubtedly  is,  we 
cannot  but  regret  ttuit,  before  this  unique  specimen 
was  deprived  of  its  interest  for  mineralogists  by  being 
( ut,  no  opporiimity  was  afforded  to  the  author,  or  any 
other  scientific  investigator,  of  carrying  out  such  a 
series  of  observations  in  the  laboratory  as  wouM  have 
enabled  him  t[>  place  on  rr  L()rd  all  the  facts  about  it 
which  it  was  desirable  to  obtain. 

A  full  account  of  the  Cailon  Diablo  meteorite,  wi& 
its  enclosed  diamonds,  and  of  tlir  \ast  crater-like 
depression  in  Arizona  where  it  was  found,  is  givm 
in  the  concluding  diapter.  The  author,  in  discussing 
the  f:pn'-<;is  nf  diamonds,  is  clearly  of  opinion  that, 
u  liLiher  of  inter-terrestrial  or  of  extra-terrestrial  origin, 
the  conclusion  is  established,  both  by  observation  ant 
experiment,  that  the  solvr  nt  from  which  the  carbon 
has  crystallised  must  have  been  molten  iron. 

In  c  iKhision,  we  rannot  but  commend,  to  all  d^ 
sirous  of  learning  what  is  known  nhour  fhi"  nw-t 
beautiful  and  interesling  of  gonis,  this  tvrst  auJ 
attractive — but  witlial  iriisiu>.rtiiv  and  complete- 
summary  of  all  the  information  on  the  subject  which 
fias  up  to  the  present  been  acquired.  J.W.J. 


DIFFEKKSTIAI.  CEOMETR  Y. 
A   Treatise  on  the  Differential  (irottH-try  of  Cumi 
and  Surfaces.    By  Prof.  L.  P.  Eisenhart.    Pp.  xii  + 
474.   (London  and  Boston:   Ginn  and  Co.»  o.d.) 
Price  20s, 

'  I  "HE  well-known  works  of  Darboux  and  Biandii 
J-     are  so  excellent,  each  in  its  own  way,  that  one 
might  be  inclined  to  doubt  whether  another  tcxt-bodi 
on  the  subject  was  really  required— at  least,  for  the 
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present.  But  Prof.  Eisenhart's  work  will  be  accept- 
able to  those  who  prefer  Enj^lish  to  other  tonf,'ucs,  or 

who  wish  to  have  the  man.  n---uIt->  in  a  iiidtp  con- 
densed form  than  that  in  whicn  Darboux  and  Dlanchi 
present  them. 

Thr  uiihor  of  this  book  hns  been  ren;arkably  suc- 
cessful in  Riving  a  large  amount  of  matter  without  an 
appearance  of  stodf^ness.  The  main  reason  for  this 
that,  Wsklrs  having  a  crisp  style,  he  is  very 
judicious  in  omittiiiji  those  links  of  connecting  analysis 
which  the  reader  can  easily  supply  for  himself,  or 
take  for  granted  as  calculations  which  have  been  done 
uncc  for  all.  Without  any  attempt  to  enumerate  even 
all  the  principal  topics  discussed,  it  may  be  said  that 
we  liave  a  suflident  account  of  curvilinear  coordinates, 
conformal  and  olhonraprescntations.  differential  p.')r:i- 
iii  iti-,  and  the  Clirlstoflel  (or  Ricmann)  syiTibi.l>; 
chapters  on  tlw  deformation  of  surfaces,  including 
Mindtng'fi  problem,  and  the  method  of  VVeinnrarten ;  a 
vor\  lonijKn  i  jn'CLiutit  of  tTPodesics,  minimal  and  other 
'special  surfaces;  and  linally  chapters  on  rectilinear 
congruences,  cyclic  systems,  and  triply  orthogonal 
systems  of  <itirfarr<;.  Incidentally,  many  elegant 
special  applications  are  given ;  thus,  for  instance, 
there  are  several  interesting  theorems  due  to  Bonnet. 

One  remark  is  almost  sure  to  occur  to  the  render 
of  the  book,  namely,  that  the  use  of  the  differential 
parameter«  of  the  linear  element  is.  in  some  parts  of 
the  theory,  a  very  powerful  engine,  at  any  rate,  for 
purposes  of  condensation  and  lucidity.  An  instance  of 
this  will  be  found  in  the  cliaptiT  <in  j,'<t«!(  -ii:s  (pp. 
215-8).  No  serious  student  of  differential  geometry 
can  fail  to  read  Gauss's  famous  memoir  atid  the  early 
papers  by  Lagranj^i-  and  othi  rs  on  minimal  surfaces; 
few  things  are  more  instructive  than  a  comparison  of 
these  ''path-hreaking"  memoirs  with  the  compact  and 
s»*mmetrica!  methods  of  the  present  day.  The  contrast 
is  so  great  that  the  student  who  hopes  to  do  sunielhing 
himself  is  more  than  ever  bound  to  read  original 
papers  In  sidi  s  ti  xt-books  and  treatises;  otherwise  he 
will  be  leniptcd  to  imagine  that  new  results  fall  out 
of  the  sky,  so  to  speak,  hi  their  final  and  clearest 
and  most  elegant  shape. 

Fortunately  Prof.  Eisenhart's  hook  contains  a 
partial  antidote  in  the  shape  of  a  very  useful  collec- 
tion of  unsoUed  examples.  These  are  of  all  grades  of 
difficulty,  ranging  from  simple  oorollaries  to  adjacent 
liookwork  to  imporiaiit  t!it'oi<nis  extracted  from 
ori^nal  papers.  It  would,  perhaps,  have  been  a  help 
in  these  latter  cases  to  give  a  reference;  but  the 
author  has  been  sparing  in  his  bibliotjraphy,  as  indeed 
mathematical  writers  can  now  afford  to  be,  when  the 
"  Eneyck>p»die  d.  Math.  Win."  and  die  Royal 
Societv's  "  Subject  Index  '"  are  available. 

In  conclusion,  a  word  on  notation  may  be  per- 
ndtted.  The  Christoffel  symbols  are  so  essential  in 
some  parts  of  the  theory  that  they  ought  to  be  of  a 
simpler  character  than  they  are;  for  instance,  the 
formula;  on  p.  155  may.  in  a  s<  nsi .  bo  rxprrssiv*',  hut 
they  are  cumbrous  and  ugly  in  the  extreme.  Could 
not  the  Mathematical  Congress,  or  some  other  body. 
>ui,'L,'(  Nt  a  simpiyied  notation,  with  some  chance  of 
its  being  generally  adopted?  G.  B.  M. 
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TUK   IXSPFmoS   OF  FOOD. 
Food  Inspection.   By  Hugh  A.  Macewen.   Pp.  viii-f- 
256.   (London:    Blackie  and  Son,   Ltd.,  1909.) 
Price  5s.  net. 

THIS  work  has  been  written  with  the  object  of 
giving  a  clear  and  concise  account  of  the  inspec- 
tion of  meat  and  other  ftn  ii-.,  and  of  the  princi[)les 
underlying  the  hygienic  production  of  prepared  foods. 
It  embodies  the  author's  personal  experience  of  the 
methods  employed  in  Berlin  and  other  rn-rman  towns, 
Amerii;a,  and  Great  Britain.  The  book,  which  is 
well  illustrated,  includes  chapters  upon  meat  inspec- 
tion; the  ins[>fction  of  live  animals,  and  the  symp- 
toms of  the  mure  important  diseases  from  which  they 
suffer;  the  methods  of  slaug^hter;  the  diseases  com- 
monly met  with  in  the  tibattuir;  the  construction  and 
management  of  slaughter-houses  and  abattoirs;  the 
inspection  of  fish,  poultry,  game,  fruit,  and  vegetables ; 
the  preservation  and  storage  of  food;  the  inspection 
of  prepared  foods;  and  the  law  relating  to  the  above 
subjects.  In  the  anatomical  description  ^'n-rn  tfir  o\ 
is  taken  as  the  type,  and  whenever  any  of  its  organs 
or  parts  differ  markedly  from  those  of  other  aidmais 
which  concern  the  meat  insptvtor,  .1  i-pi  i  ial  descrip- 
tion  is  given.  Important  anatomical  facts  include  a 
dear  statement  and  good  illustrations  of  the  situation 
of  the  principal  lymphatic  glands  in  calilc  and  pigs. 

An  interesting  and  useful  apptudix.  deals  with  the 
German  method  of  meat  inspection  as  carried  out  in 
nrrlin.  and  another  appendix  furnishes  a  short 
description  of  Chicago  stockyards  and  packing- 
houses, and  of  American  methods  of  meat  in>p<  ( lion. 
The  writer  condemns  the  private  slaughter-house 
which  is  so  general  in  this  country.  If  inspection  is 
to  be  efficient  it  is  essential  that  the  insp. dor  should 
be  present  while  the  slaughtering  is  going  on.  This 
is  impossible  in  all  the  private  staughterJiouses ;  and 
therefore  no  adequate  >vsifm  of  meat  inspection  is 
po«stble  where  they  arc  suffered  to  exist.  The  organs 
of  unsound  animals  may  be  concealed  or  destroyed 
b<  f<irr  th<-  In-p.-ctor  appears  on  the  scene,  nnd  the 
writer  testifies  to  the  fact  that  ilterc  i»  oiicn  a 
marked  want  of  cleanliness  in  the  methods  of  dress- 
ing and  prfpartnir  the  meat  in  private  slaughter- 
hmiM  s,  w  hich  is  not  lo  be  witnessed  in  public  abat- 
toirs. 

I  ht  work  will  not  serve  as  a  reference  book.  The 
information  offered  is  not  comprehensive  enough  for 
that  purpose;  but  it  is  .idmirably  dtslKnid  to  provide 
what  the  average  food  inspector  and  public-health 
student  requires  from  a  text-book.  In  parts  the 
matter  will  be  judged  by  the  medical  reader  as  very 
elementary,  but  the  book  has  been  written  mainly  to 
meet  the  needs  of  non-medical  readers;  die  former, 
hou.\(r,  will  find  a  very  great  df-al  to  interest  and 
insUuct.  Indeed,  it  n»ay  be  read  with  profit  by  all 
who  are  Interested  in  the  public  food  supply,  and  it 
will  prot)il)lv  pnuT  to  bo  thf  most  serviceable  text- 
book which  candidates  preparing;  fi(r  the  examinations 
for  the  food  inspector's  certificate,  granted  by  the 
Royal  Sanitary  Institute  atul  other  bodies,  may  con- 
sult.   Both  in  respect  of  the  matter  it  oontalnt 
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to  the  manner  in  which  the  wgrk  has  been  produced 
by  the  publishers;  it  is  a  satisfactory  and  remarlcably 
cheap  publicntinn,  but  the  iHiisiration  <if  t!ic  head  of 
Cy$iicetcu5.  bovis  on  p.  112  is  quite  unworthy  of  ihc 
book,  and  mmne  infocmatioin  should  be  given  on  the 
iinportant  subject  of  the  inspection  of  canned  food. 


.1  SEW  CATALOGUE  OF  MEMTPTERA. 
Culalo^uc  of  Hie  ]lt:iHijytcra  {llcli-ro('t'-'riO,  -cith 
Biological  and  Atiatomical  Reference!, .  Lists  of 
Food-Plants  and  Parasites,  e~c.  Prefaced  by  a 
Discussion  on  Nomenchiturc.  and  an  Analytic.ii 
Tabic  of  raniiltes.  Vol.  1.,  Cimicida:.  By  (i.  \V. 
Kirkaldy.  Pp.  JLl-i-392.  (Berlin  :  Felix  L.  Dames, 
1909.) 

NOW  that  the  study  of  entomology  has  become  so 
widi  Iv  cxtcndfrd,  nnd  of  <;o  much  more  import- 
ance, bulli  Mtedtcaliy  and  agriculturally,  than  was  even 
suspected  a  few  years  a^o,  the  publication  of  cata- 
logue"; of  thf  various  orders  and  families  of  insects  at 
frequent  intervals  has  become  an  absolute  m. cessity. 
for  monographs  and  catalogues  have  become  as  indis- 
pensable to  the  study  of  any  RToup  of  natural,  objects 
as  are  grammars  and  dictionaries  to  the  study  of  a 
language.  Often  when  a  catalogue  is  published  in 
several  volumes,  the  stimulus  to  the  study  of  the 
groups  with  which  they  deal  is  so  great  that  tJnv 
I  MCI  oiir%  are  practically  almost  Out  of  date  before 
tiic  later  ones  can  be  issued. 

The  last  catalogue  of  the  Hemipiera  Heteroptera, 
by  Lethicrrv  and  Si  \trin,  was  not  completed,  though 
three  volumes  were  published  in  1893,  i^^i,  and  1896, 
and  therefore  a  new  and  complete  catalogue  was  mudi 

»vaiU(.-d.  Mr.  Kirk.ildv  i  xprrtc d  to  cntnfArlv  it  in 
six  or  seven  volumes,  of  which  this  is  the  first.  The 
second  volume  is  stated  to  be  in  the  press,  and  the 
third  in  active  prepnr.itton. 

Some  years  ago,  the  energetic  author  (who  was  a 
Scotchman)  left  the  British  Islands  and  went  out  to 
H  iioluhi,  where  he  broke  his  leg.  nnd  it  was  probably 
thi.s  accident  which  gave  him  sutVicient  leisure  to  carry 
out  so  long  and  tedious  a  work  as  the  present  cata- 
logue. We  much  regret  that  since  the  present  volume 
was  placed  in  our  hands  fttr  review,  we  have  received 
news  of  the  death  of  the  autlior  at  San  Francisco, 
whither  he  had  proceeded  for  an  operation,  which  has 
terminated  fatally. 

Although  we  may  not  agree  with  all  the  author's 
dicta  respecting  nomenclature,  liis  remarks  on  this 
difficult  and  intricate  subject  will  be  read  with 
iatcrt  st  by  students  of  other  branches  of  zoology  than 
that  immediately  concerned.  There  is  also  much  in- 
fonnation  i^iven  respecting  the  bibliography,  deter- 
min;itiun  t  f  lyjn  s,  and  classification  of  the  insects 
with  whicii  the  author  deals ;  and  a  table  is  given  of 
the  twenty-six  families  into  which  he  divides  the 
H<  i(  rcptera,  of  which  only  the  first.  Cimicidse,  is 
included  in  the  present  volume.  The  Cimicid»  are 
divided  into  ten  subfamilies,  as  follows: — CimiciDa! 
(  -  .\.>-i>pin.e),  rentatoiniii;e,  Phyllocephalinae,  Plilitinie, 
Uinidorina*.  Cyrtocorin.'e,  Scuiellerinee,  .Aphylina;, 
Coptosominae  (sPlataspinae),  and  Tesseratominae. 
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Four  more  families  were  intended  to  be  included  io 
vol.  ii.,  and  three  more  in  vol.  ill. 

In  additi'1^1  f  ■  tut!  references  to  genera  and  species 
(the  latter  ai  ranged  in  alphabetical  order  under  each 
genus),  references  are  given  to  biological,  anatomical, 
and  general  notes,  and  to  descriptions  of  metamor- 
phoses; lists  of  food-plants,  parasites,  predators,  pre>, 
HtC.,  are  added.  Fossil  species  .in  includrd. 
range  is  also  given  at  unusual  length,  and  tables  are 
added  giving  the  number  of  qiecies  of  eadi  genus 
found  in  the  various  geographical  t^ioas  and  sub- 
regions. 

On  the  whole,  this  is  an  tmusually  comprehensive 

catalogue,  and  we  hope  th.it  it  nil!  be  possible  to 
make  arrangements  for  its  completion,  notwithsund- 
ing  the  untimely  death  of  the  author.       W.  F.  K. 


OVK  BOOK  SHELF. 
British  Wild  Flowers  tn  their  Satural  Colours  and 
ll\  the  Rev.  Prof.  G.  Henslow. 
xii-i-318;  with  more  than  200  coloured  illttstratioas 
by  .Miss  Cirace  Lay  ton.  (London :  S.P.C.K.,  i9>Oi> 

I'rict*  8.V. 

Fl'u:-  >s  .7  Ihc  l->cU.    V>\  thf  I.itc  Rev.  C.  A.  Johns. 

L'niireiy   rewritun    and  revised   by   Prof.   G.  S. 

BoulgeV.  jjnd   edition.     Pp.  lii  +  926.  (London: 

S.P.C.K.,  1910.)  I'rice  7*.  txf. 
It  appears  that  the  publishers  of  Anne  Pratt's  "Wild 
Flo»ir->."  iv>,ut[l  ni.in\  \rars  a^o  in  two  sn'.nU 
volumes,  have  dti  nn  d  it  a<h  isable  to  arrani;i"  .1  c 
plete  revision,  whicli  has  rrbulnd  in  the  thick  <,k;  -.vo 
volume  forming  \\w  subji  i  t  of  this  notice.  Tlie  new 
title  suggests  that  the  illustrations,  about  200  >" 
number,  are  regarded  as  the  leading  feature  of  tlie 
book,  but  the  descriptive  text  wifl  be  found  no  le«s 
attractive  and  well  adapted  for  the  less^  professiooal 
student  of  flowers  for  whom  the  book  is  diielly  in* 
tended.  Apart  from  the  fact  that  tho  Royal  Horti- 
cultural Society  awarded  a  silver  t1or;»  medal  to  the 
artist.  Miss  Layion.  it  would  be  t;atlnred  frtwri 
observation  that  the  original  drawings  were  correct 
and  graceful  representations  of  the  wild  flowers,  but 
several  of  the  reproductions  are  ntit  very  satisfactory 
in  the  matter  of  colour;  to  get  the  best  effect,  the 
plates  should  be  examined  by  artificiai  light. 

With  regard  to  the  subject-matter,  so  far  as  the 
plants  described  in  thi-  earlier  work  have  been  re-iBttS. 
f rated,  the  autinu  has  incorporated  much  of  the 
original  material:  b<\uiid  that,  hi-  has  dr.iwn  i  n  li> 
extensive  store  of  botanical  knowh  dgc  fur  the  teii  to 
accompany  the  figures  of  plants  now  intnKiuccd.  anif 
for  the  additional  space  consequent  upon  the  increased 
siie  of  the  book.  The  information  supplied  refers  to 
the  characters  of  the  selected  and  allied  plants,  and  to 
the  ctvmologA'  of  their  names;  ■!«>■  medicinal  or 
economic  use's  and  striking  morphological  features 
are  noted.  There  are  some  aiscrepancies  in  the  details 
regarding  cultivated  plants.  Thus,  the  tree  from 
which  gamboge  is  obtaiunl  now  p.nsses  as  Carcinu 
tnorella;  the  i)istillate  plant  of  (i.iriy.i  ha~  brrn  intro- 
duced into  this  country  and  cultivated  at  Kcw  for 
some  years;  further,  there  is  reason  to  hope  that  the 
cultivation  of  indigo  in  India  will  not  go  under,  a« 
soine  users  of  the  dye  find  it  superior  to  the  synthetic 

article. 

Two  more  important  features  should  be  netiCM« 

these  are  the  inclusimi  <if  a  sym>|>si-s  of  the  familif"^ 
represented  and  the  ;u[aiii.ienR'iU  which  follows  th? 
set^uence  of  Henthan>  and  Hooker;  the  glossarv'  of 
technical  terms  will  also  be  useful.  It  will  be  found 
that  the  reconstructed  work  is  fuller  and  more  sden* 
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tiHc  than  the  originni,  which,  however,  Krved  a  ve*y 
useful  purpose  in  the  past. 

A  new  edition  of  /ohns's  Flowers  of  the  Field " 
diiTers  only  from  the  last  rcmoddled  version*  published 
in  1905,  by  the  addition  of  the  coloured  plates.  This 
«iddition  <i?)\  inusly  a  concession  to  the  modern  prac- 
tice of  supph  injf  illustrations  in  colour.  The  drawing 
of  the  plants'  is  good,  but  iliccolour  and  printing  are 
uneven  ia  the  reproduction. 

Dynomo  Ijihoniofy  Manual  for  Colleges  and  Techni- 
cal Schools.     Vol,    I,,  Din  rt-curr*  ti(   Studirv  and 
Tests.    By  W.  S.  Franklin  and  \V.  E-ty,  uirh  ihc 
cooperation  of  S.   E.  Sc-yfert  and  C.  I"..  (  Irurll. 
Pp.  viii -1-152.    (New  York:  The  Macmillun  Com- 
pany; London:  Macmillan  and  Co.,  Ltd.,  1909.) 
Price  7$.  6d.  net. 
TiiB  advisability  of  puhllshinf;  a  laboratory  manual 
which  consist:;   prnrtionlU    inly  of  a  reprint  of  the 
instructions  j;i\oii    to   the   studrnts   in   a  particular 
college  or  univ<T-ity  i*;  ;i  matter  tli.u  is  open  to  ques- 
tion.   It  may  be  objected  ihat  Uic  iiiitnictions  can 
only  be  of  real  value  to  those  who  have  an  equipment 
exactly  the  same  as  that  in  the  laboratory  of  the 
authors,  a  coincidence  that  is  likely  to  be  rare,  and 
that  eadi  teacher  will  preferably  use  instructions  of 
his  own,  drawn  up  to  suit  the  circumstances  of  his 
case.   On  the  other  hand,  it  may  fairly  be  contended 
that  s(*eh  publications  are  of  special  value  to  teachers 
in    thnt    thry    rnnhle   them    to    compare  their  own 
methods  with  otlur  people's,  and  to  modify  and  im- 
prove their  own  cmir-i  s  as  a  r*  suit.    From  this  point 
of  view  this  volume,  in  common  ^vith  others  of  the 
same  kind,  must  be  regarded  as  rather  of  value  to 
the  teacher  than   to  the  student.     Indeed,  as  the 
instructions  without   the   experiments  are  tike  the 
white  of  an  egg  without  salt,  the  student  cnn  enin 
little  from  tbie  present  volume  unless  it  is  adopi<  <i  by 
his  teacher. 

The  volume  deals  only  with  direct-current  machines. 
There  is  n  short  introduction  dealini:  with  general 
methods  cf  measurement,  &c.,  and  the  remainder  of 
till  bnoic  i>  divided  into  three  parts,  each  describing 
sixteen  tests.  The  experiments  seem  well  chosen  so 
as  to  bring  out  the  more  important  points  In  direct- 
current  dynamo  w-ork,  and  the  instructions  are  full, 
if  anything-  too  fulL  There  are  a  large  number  of 
clear  diagrams. 

The  authors  admit  In  thdr  preface  that  their  fean- 
injj  is  towards  the  pun  tv  pedagogical  asprct-  of 
laboratory  work;  it  is  hardlv  the  place  in  a  nviow 
o:  a  book  writt*  n  franklv  on  this  basis  to  discuss 
uIii'tliiT  this  a'^pcct  is  tlir  best  one,  and  it  need  onlv 
bv  said  that,  ^rantint;  tiiis  ])riMni-c,  ihi-  course  indi- 
cated in  the  volume  before  us  seems  admirably  suited 
to  get  the  most  out  of  the  laboratory  training. 

.IfoHfl'y  Records  of  the  Fnrfh's  Chitni^a.    Rv  Jnseph 
I.ewin.    Pp.  iv-f  (Douglas:  Brown  and  .Son<, 

Ltd.,  1909.'! 

This  is  not,  as  niigiit  be  supposed,  a  popular  sketch 
of- the  geology  of  the  Isle  of  .Man.  li  is  a  desc  ription 
of  tertain  hifrhly  hypothetical  changes  in  the  relations 
of  sea  and  land  that  are  held  to  have  taken  place 
within  historic  times.  Five  successive  lowerin^^s  of 
the  sea  are  said  to  have  left  their  tr.ices  in  wave-worn 
t^-rrari  s,  .iml  these  records  wfre  nil  fi.riiicd  in  the  last 
-.•000  years  (p.  30)-  Seeing  that  liie  Mon a  ed  l  .iriius 
(p.  2)  is  mo\*ed  by  the  author  from  .Angle.M  \  \o  the  Isic 
of  Man,  we  may  well  have  doubts  as  lo  his  historic 
Judgment.  One  of  the  wilhdr.iwals  of  the  sea  is 
placed  in  1538^  SO  as  to  coincide  with  the  enlargement 
of  the  shore  near  Poxzuoli ;  and  such  changes  arc 
attributed  to  movements  of  the  axis  of  roUitton  of  the 
earth,  or  to  movements  of  the  fhell  of  the  earth  over 
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the  axis  of  rotation.  '1  he  author  does  not  seem  quite 
clear  as  to  which  of  these  he  adopts ;  but  his  context 
usually  oonvejrs  the  latter  impression.  His  style  may 
be  gauged  from  the  following  portion  of  a  sentence, 
the  wlu>le  being  too  long  for  quotation  (p.  94): — 
"  But,  according  to  the  wobbling  state  of  the  poles  of 
our  earfh  at  present,  as  described  by  our  scientists 
at  the-  e.irthqiiake,  that  c.ativtd  90  much  dnma^o  and 
loi.^  ol  life  at  Messina,  as  described  in  the  Daily  Mail, 
our  earth  at  any  moment,  with  another  great  earth- 
quake, may  lose  its  centre  of  gravity  at  the  Poles, 
and  move  again  slightly  in  the  sante  direction  as  it  has 
alread)  done.  .  • 

I'be  general  underlying  conception  is  that  ti>e 
British  Isles  are  being  carried  nearer  to  the  North 
Pole,  and  away  from  the  bulge  of  waters  round  equa- 
torial regions.  Palestine  (p.  90)  is  to  profit  by  the  next 
change,  which  is  due  in  a  few  years.  There  are  some 
interest ini;  st  raps  from  old  chronicles  througboLit  the 
book,  which  save  it  from  being  judged  too  severely 
as  a  scientific  treatise.  G.  A.  J.  Ct 

Ancient  Anglir.i;  Auihorx.    By  W.  J.  Turrell.  Pp. 

xiii-t-239.     (London :  Gurney  and  Jackson,  1910.) 

Price  \s.  6d.  net. 
It  is  fortunate  that  our  English  ancestors  did  not 
alt  agree  with  Plutarch  in  regarding  fishing  "as  a 
filthy,  base,  illiberal  employment."  for  the  works 
which  they  have  left  us  in  praise  and  honour  of  the 
ariL;ler's  art  contain  n  \.iluable  history  i.f  both  t.ickle 
and  methods.  The  tishtriiian  lia^  tor  a  \i>nii  time 
onjovi  d  a  p(X)r  reputation  for  truthfulness",  and  .Mr. 
l  urrell  exposes  the  angling  author  as  a  most  un- 
blushing plagiarist ;  but  in  spile  of  these  short- 
comings they  are  both  exc«»llent  companions. 

The  respectable  antiquity  of  many  uietliods,  re- 
putable and  otherwise,  practised  to-day  is  certainly 
remairleable;  in  1657  one  Barteer  had  already  di»* 
covered  the  use  of  salmon-roe  as  a  bait,  and  salmon- 
fishing  with  the  prawn  was  known  in  1740.  While 
Cotton  (l67f)'l  niav  claim  the  credit  of  first  describing 
how  to  take  trout  in  cl<  .tr  water  with  thi""  worm,  the 
exact  history  of  dr\-tlv  tishinj,^  ajipears  ob'^cure,  and 
cannot  be  definitely  traced  beyond  tarly  part  wf 
the  eighteenth  century.  So'  long  ago  .is  kxk., 
Tavemer  was  recommending  that  fish-ponds  should 
lie  dnr  every  other  year,  as  is,  we  believe,  the  modem 
German  practice,  and  tcX  years  earlier  MascaU  had 
discussed  the  best  methods  of  preserving  fish. 

Tin  re  is.  hnwrver,  one  h;ibit  of  our  ancestors  which 
we  have  iuttuaatt-ly  abandoned,  10  wit  the  anointing 
of  our  baits  with  strange  and  horrible  nnifucnts  to 
attract  the  fish;  from  the  be^^innitic  cd  the  seven- 
teenth to  the  middle  of  the  eighteenth  century  recipes 
for  the  compounding  of  these  form  part  and  parcel  of 
the  current  angling  literature,  and  it  is  small  wonder 
that  these  medleys  of  man's  fat,  cat's  fat,  assafoetida. 
mummy  ditst,  and  turpentine  called  forUi  the  anger 
of  Dr.  Mardn  LIuelyn  on  those  whose 

"  pastes  fox  Rivers  throat,  .  .  . 
That  from  M.iy  to  parch t  October 
Scare  a  Miiiew  can  sleepe  sober." 

With  the  help  of  Mr.  Tunreirs  little  work  and  its 
really  admirable  index;  much  further  information  as 
to  the  early  history  of  various  parts  of  the  angler's 

equipment  and  the  different  forms  of  his  art  may 
be  readily  uleaned.  and  the  various  subjects  touched 
upon  will  be  foimd  to  b<  expl.tined  by  copious  ex- 
tracts from  contemporary  books.  Nor  must  it  be 
.supposed  that  we  are  dealing  with  a  v.urc  compila- 
tion;  Mr.  Turrell  has  obviously  gone  to  the  very 
fountain-head  for  his  Information,  and  he  It  at  times 
able  to  correct  the  errors  of  his  predecessors  and  to 
throw  fresh  light  upon  doubtful  points. 


Digitized  by  Google 


156 


NATURE 


[April  7,  1910 


LETTSRS  TO  THE  EDITOR.  I 

[TA«  B^tor  does  not  hold  himself  responsible  for  opinions  j 
nfrttud  by  his  correspondents.    Neither  can  he  undertatte  i 
t0  tthtm,  or  to  correspond  with  the  writers  of,  rejected 
mummsertpts  intended  for  this  or  any  other  tart  of  Naturb. 
jy*  nolto  U  taktn  «/  aiiMqrfiioiM  comimiiHeatitfiu.] 

The  Term  >' Padian  "  in  Trigonometry. 

From  a  r"p»>ntly  pubiiiihcd  part  of  the  "  New  English 
Dictionary  "  it  is  to  be  inferred  that  the  first  authority 
for  the  use  of  the  word  "  radiart  "  was  the  "  Treatise  on 
Natural  Philosophy  "  of  Thomson  and  Tait,  the  date  given 
being  1879— (hat  )«!  to  sny,  the  date  of  the  new  edition 
of  part  i.  of  sli].  i.  .As  thr  word  has  at  least  ten  years 
of  previous  history,  it  may  be  desirable  to  put  on  record 
a  few  additional  facts  in  regard  to  it.  My  own  first  use 
of  it  was  in  class-teaching  in  the  College  Hall  at  St. 
Andr.  '.n  iS<«i,  and  I  possess  a  note-book,  belonging  to 
orir  of  m\  studt-nrs  of  ih.Tt  year,  in  which  the  word  is 
used.  I  h''  inrjiKliK  li.in  of  it  was  almost  simultaneous 
with  tnv  pri  piisal  of  thf  word  "  thrnn  "  in  connection  I 
with  thr  ni'  .TNurement  of  iKat. 

The  adv.tntagcs  of  the  latter  word  I  went  so  far  as  to 
point  out  in  a  letter  to  Nature  dated  almost  exactly  forty 
years  ago  (s4>p  vnl  i..  p.  f.-iC,i.  .\t  th.-jt  time  I  was  in- 
clined to  ?iU(;iii  tSf  furiTi  "  r.nl  "  in  preference  to 
"radial"  or  "radmn,"  it  hv'.n^  advantageous  to  have  a 
mofKi'.yll.iMe  for  th<-  funl.iiin-ntal  unit  of  a  series  if 
auxiliary  units  like  '*  kiloth<  rni, "  "  millirad,"  Sic,  were 
likely  to  be  <  all.  li  for  (sec  Nati  ke,  vol.  iii.,  p.  426). 

It  was  in  1874,  after  si'v.  r.il  ronversations  on  this  and 
similar  subjects  with  the  l.itc  IVof.  James  Thomson,  of 
Glasgow,  and  esppri:illv  nft-r  an  rxih.inpp  r,f  letters  with 
the  late  Alexand  r  J.  )'i;i>:,  tli  it  tiip  form  "  radian  "  was 
d'-finif'-lv  ndoptid  bv  nv.  In  flint  vr.ir  1  came  across  the 
fol:ovviii(_'  p.it'i.TCt^  in  nn  inti  rtvtinf,'  hi^torico-biographical 
nor  ■  writ;,  n  by  Kliis  as  an  appendix  to  his  "  .Mgobra 
Idcnt' f1<  <1  with  Geometry"  (I>ondon,  1874): — "  I,et  u  be 
a  unit-line,  then,  if  r  and  f  be  both  real  numbers,  tri'u 
represents  a  line  of  the  length  ru  and  inclined  to  u  at 
(  mdial  angles  "  (p.  8j),  there  being  added  in  brackets  the 
drfinition  "  3w  radi.-*!  .ingles =4  right  angles."  As  a  con- 
-srqucnce  I  wrote  to  him,  and  he  declart^  at  once  for  the 
form  "  radian,"  on  the  ground  that  it  could  be  viewed  as 
a  contraction  for  "  radi'-al  an-gle  "  in  accordance  with 
precedents  in  chemistry  which  he  had  himself  followed  in 
his  nomenclature  of  the  $o<alled  '*  stigmatic  "  geometry. 
He  also  incidentally  mentioned  that  he  had  used  the  ex- 
pression "  radial  angle "  from  hSs  Cambridge  under- 
graduate days.  TnoB.  Mian. 

Cape  Town,  South  Africa,  Manb  6. 


The  Pertilising'  Influence  of  Sunlight. 

The  letters  on  i!v  above  subject  in  Katl're  of  Feb- 
ruary 17  and  M.iiih  3  and  10  are  of  much  interest.  In 
many  parts  of  the  world  artificial  heating  of  the  soil  is  a 
regular  practice.  For  example,  in  the  rice  districts  of 
heavy  rainfall  in  the  Bombay  Presidenqr  the  aeed-bed  for 
transplanted  nc-?-  and  some  inuill  mllwts  it  almost  in- 
variably »ubjected  to  a  process  known  in  the  vernacular  as 
"rab."  This  consists  of  spreading  a  layer  of  branches, 
grass,  row-dung.  &c.,  over  the  surface  of  the  plot  (often 
only  a  few  metres  square)  selected  .is  the  site  of  the  seed- 
bed. This  material  it  then  alowly  burnt  before  the  brcalc- 
ing  of  the  monsoon. 

There  is  a  general  agreement  as  to  which  kind  of 
"rab"  is  best,  that  consisting  largely  of  cow-dung  (in  the 
form  of  a  plaster  with  chopped  straw)  being  considered 
by  far  the  best.  Then  comes  that  composed  of  the  branches 
of  certain  species  of  Tcrminalia,  after  which  come  thoar  of 
any  avaiiaUe  trees,  and  finally  that  composed  of  dried  < 
grass. 

An  experiment  I  conducted  nn  these  materials  {n  tfie  I 
year  t€»o»>-7  at  Lanowli,  in  the  rice  district  above  the  ' 
Ghats  between  Bombay  and  Poona,  g.ive  the  results  stated  ■ 
below.    Unfcrtun.tt<  Iv,  an  untimely  shower  fell  a  few  days 
before  the  materi.il  was  burnt,  so  that  the  temperature  of 
the  soil  was  probably  not  raised  so  hi(^  as  in  ordinary 
aeasons;  this  temperature  was  taken  by  scraping  off  the 
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■i-.!-.' s  .it  various  points  and  inv  rring  a  thermometer  3  or 
4  ceiuimetres  into  the  soil  immidiately  after  burning;  it 
varied  between  200°  and  ly'^  V . 

The  material  was  prepiu'd  and  burnt  in  the  ordinary 
method  used  by  the  n  rix'  t-;  11  .1  lili;ii.in,  piots  were  added, 
one  of  which  was  iiuii-ur?  d  wiih  s.i!llu\ver  {Catthanita 
linctoria)  cake,  anoch' r  w  ;t!i  cow-ilun^;.  .inotb- r  with  ashes 
scraped  off  a  "  rabttl  "  plot,  wliilu  in  a  lourth  the  soil 
was  finely  pulverised  ta  :t  d.  pth  of  about  8  cm.,  and  in  a 
fifth  the  surface  soil  u  .is  r-  nuived  to  this  depth,  placed  on 
iron  sh'fis,  and  in  attd  from  I*'  rieath  until  n  temperature 
of  .ioo'  lo  i^ij  was  r<ai:h<-d,  when  it  WliS  allowed  to 

i  (nil. 

At  the  lime  of  transpfantin^,  twenty  average  seedlings 
were  taken  from  '  a>  h  of  th  -  plots,  dric^f  and  weighed. 
The  result*  were  as  follows  : — 


Averap 

5  dry  weight  of 

tl: 

:  1il;i1,l:ii>!  vJ.  [ 

A 

B 

1.  Manuretj  with  taffluwer  calcC 

o-Wt  ■ 

•'4JJ» 

"j  "K;''-t^'t"  ■wiih  t.r.n.i.i'.*'i  of 

I    r m  1  M.<  1 1."^ 

0*0879  • 

00?  7* 

oiibi  . 

.    o'i7«4  ... 

o»?Ji 

4.  Mftfiured  with  Akhc«  of  mixrd 

brjinrh<>«    

tj-tett  ... 

•10954  - 

•"OS** 

5.  Manured  with  cow-dung 

..   oo77»  ... 

o'oSfo 

6.  **  h iil>«d  "  with  cow  duiif  . 

ojiri  ... 

OlfiA 

7.  Soil  pulvenKcd 
SmiI  hcAtcd 

OttyOJ  . 

0*0635  ... 

o'loro 

.     oj4*8  ... 

oj»;6  .■• 

It  should  be  noted  that  owing  to  scarciQr  of  this  material 
at  the  time  suiulIcji-.i  branches  of  Tcrminalia  could  not  be 
obtained  even  for  the  sinql«  plot.  Hence,  probably,  the 
poor  result  on  this  plot. 

From  the  above  it  will  be  seen  that  the  raison  d'etre  of 
this  process  is  to  obtain  the  effect  of  heat,  and  neither  to 
improve  the  physical  condition  of  the  soil  (cf.  plots  7  and  8) 
nor  to  supply  plant  food  (see  plots  4  and  5).  The  ashe» 
have  practically  no  value,  and  the  natives  state  that  it  is 
of  no  Loio'  iju.  ncc  when  the  ashes,  as  is  often  the  case,  are 
icntoved  by  wind. 

The  enormous  effeet  of  safflower  cake  is  well  known, 
an  application  to  sugar-cane  being  many  times  more 
efTicient  than  that  of  any  other  calce  when  applied  to  give 
equal  quantities  of  nitrogen.  The  reason  for  this  '.^  under 
investigation. 

'I'he  fertilising  effect  of  heat  on  soils  has  been  known  for 
ages,  as  witness  the  ancient  practice  above  detailed.  That, 
however,  it  is  due  to  the  causes  assigned  by  Drs.  Russell 
and  HotCllitlSOn,  viz.  a  partial  sterilisation  of  the  soil,  is 
vcr>'  much  open  to  doubt,  in  their  extremely  interesting 
work  at  Rothamsted  they  lllid  «n  Increase  in  bacterial 
activity  and  rate  of  increased  decomposition  of  organic 
matter  after  partial  sterilisation  associated  with  an  in- 
creased rrop  yield.  There  is  the  possibility,  however,  that 
these  latter  phenomen.i  are  accompaniments,  at>d  not  th9 
causes,  of  the  increased  crop-jrields,  all  being  the  result  of 
a  destruction  of  toxic  m.iteria]  in  ^  soil.  In  any  case, 
the  theory  put  forward  is  opparantJ^  incapable  of  explain- 
ing many  causes  of  sterility  in  soil*  tutd  is,  apparently,  not 
a  general  explanation  that  has  any  practical  bearing  on 
the  general  question  of  soil  fertility.  For  e.xampte,  it  is 
difficult  to  .see  how  it  can  account  for  the  fact  that  certain 
plants  will  not  grow  in  the  immediafe  neighbourhood  of 
others,  as  the  present  writer  has  found  to  be  the  CSse 
("  Memoirs  of  the  Department  of  Agriculture  in  tnfia," 
Bot.  Ser.,  vol.  si..  No.  y,  April,  i9o8)l 

The  excellent  work  of  the  U.S.  Bureau  of  Soils  has 
proved  that  roots  <if  p'.\nts  excrete  a  toxic  substance.  The 
present  writer  h.is  iiotid  the  same  phenomenon,  and  has 
further  isolated  the  substance  from  water  in  which  plants 
have  been  cultivated.  .K  further  paper  on  this  question  i> 
in  preparation.  It  may,  however,  be  stated  here  that  if 
water  rendered  toxic  by  the  growth  in  it  of  plants  is  shaken 
with  benxene,  tolwne,  chloroform,  or  carbon  tiUiitphide 
(the  antiseptics  u>.»  d  in  experiments  for  partially  ■^t- 1  ili-inij 
soil),  this  toxic  substance  is  rendered  insoluble,  and  there- 
fore Innocuotts. 

.■\s  an  ex.imple,  when  such  w.iter  is  shaken  with 
toluene,  an  emulsion  is  formed  which  floats  on  the  surface 
of  the  water.  If  this  emuteioa  is  poured  off  and  the 
toluene  and  water  nllowed  to  evaporate,  «  residue  U  left 
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which  is  not  soluble  in  water  (or  at  least  not  in  the 
quantity  of  water  from  which  it  was  extracted). 

It  therefore  appcurs  probable!  that  the  effect  of  toluene 
on  the  soil  is  to  render  insoluble  and  innocuous  this  toxic 
substance.  Similarly  with  the  other  antiseptics  mentioned  ; 
ether  apparently  does  not  convert  the  substance  into  an 
insoluble  form,  and  its  method  of  acting  is  being  investi- 
gated. 

The  writer  has  also  found  that  heating  to  dryness  on  a 
water-bath  decomposes  this  substance,  and  it  is  probable 
when  in  the  soil  that  a  lower  temperature  will  sumcc.  It 
seems  probable,  therefore,  that  the  fertilising  effect  of  sun- 
light will  be  found  to  be  due  to  the  decomposition  of  this 
tosic  substance.  F.  Fletcher. 

Nchool  of  .Agriculture,  Gizeh,  Eg\pt. 


silts,  in  the  form  of  <^nnds,  movid  more  slowly  alonjr 
tlx;  surfiicc  of  the  plains,  where  llicy  fomied  j^rcat  seas 
of  sand-dunes,  heaped  up  in  places  to  a  height  ol 
ntore  than  a  hundred  feet.  W'e  may  note  that  to  the 
shifting  of  such  sand-deserts  in  historic  times  we  owe 
the  burial  of  cities  in  the  Khotan  region,  which  have 
biren  so  successfully  excavated  by  Dr.  Stein  for  the 
Indian  Government.  With  regard  to  the  geological 
side  of  his  work,  we  certainly  think  that  Mr.  Pum- 
pelly's  researches  on  the  spot  tend  to  confirm  Richt- 
Itofen's  theory  of  the  wind-borne  origin  of  loess,  and 
he  has  succeeded  in  obtaining  further  evidence  of  his 
own  modification  of  the  theory  as  to  the  important 
part  played  by  river  silts,  and  the  chemical  action 
of  vegetation,  in  furnishing  the  constituents  of  loess. 

.'\s  a  deduction  from  his  archajologic.il  researches, 
Mr.  Pumpelly  would  regard  the  Central  .Asian  oases 
as  th<^  fountain-head  of  Western  .Asiatic  culture. 
.\ccording  to  his  theory,  their  inhabitants  were  isolated 
from  .'\frica  and  Europe  from  the  Glacial  period  on- 
wartl,  and  their  cultural  requirements  were  conse- 
quently evolved  in  complete  independence.  Changes 
in  climatic  conditions,  however,  look  place,  under 


IRA Si>C\SPlA fi  AKCH.EOLOG Y.' 

T  N   the  two  volumes  referred  to  below  are  incor- 
•*     porated  the  results  of  the  .American  expedition 
which  visited  Russian  Turkestan  under  the  direction 
of  iMr.  Raphael  Pum|K'lly,  the  well-known  geologist, 
in  i<)04,  and,  besides  conducting  excavations  at  Anau, 
near  .Askhabad.  collected  material  bearing    on  the 
physiography  of  the  Central  .Asian 
deserts  .tnd  oases.    Thus  the  work 
of  the  expedition  was  two-fold.  On 
one   hand,  we  are  presented  with 
geological  and  physiographical  ob- 
•^rvations.      illustrating  changes 
which    have    taken    place    in  the 
character  of  Central  .Asia ;  on  the 
other,  wc  have  a  full  and  able  pre- 
sentment    of     the  archaeological 
material  obtained  from  the  excava- 
tions at  .Anau,  including  a  very  com- 
plete ceramic  record.      We  should 
add     that     the    excavations  were 
directed  by  Dr.  Hubert  Schmidt,  of 
Berlin,  who  joined  the  staff  of  the 
expedition  for  that  purpose. 

On     the     physical     side,  Mr. 
Pumpelly,     assisted     by  Messrs. 
D.ivis,    Huntington,    and    R.  W. 
Puntpi'Uy,  who  were  also  meinbers 
of  the  expedition,  found  traces  in 
High  .Asia  of  several  great  glacial 
expansions    during   the  Glacial 
l>eriod.     .According   to  the  picture 
which  he  gives  us,  there  existed  a 
cap  of  continental  ice,  thousands  of 
feet  thick,  which  spread  over  nearly 
the   whole   of  European   Russia ;  and  Central  Asia 
w.is  covered  by  a  huge  inland  sea,  larger  than  the 
Mediterranean,  and  fed  by  rivers  flowing  from  the 
snow  and  ice.    The  sub-Glacial  period  was  marked 
by    a    general    trend    towards    desolation,  accom- 
panied  by   the  disappearance   of   the  ice-cap  from 

Russia  and  a  diminution  of  the  great  glaciers  on  the  of  domestic  animals,  to  their  first  establishment  in  the 
southern  mountains.  .As  evaporation  became  more  Transcaspian  oases.  Moreover,  he  would  place  the 
rapid  than  the  inflow  of  water,  the  inland  sea  shrunk  original  home  of  the  Sumerians  in  Central  Asia, 
and  broke  up  into  smaller  basins,  and  the  dried  silts  where,  before  their  arriv.il  in  Babylonia  and  their 
of  seas  and  rivers  were  carried  by  the  wind  in  great  subsequent  fusion  with  Semitic  nomads,  he  pictures 
columns  of  dust  across  the  earth.  The  lightest  them  .-is  having  already  acquired  the  elements  of  their 
material  was  carried  farthest,  and  deposited  in  beds  racial  culture  and  organisation  under  the  stern  dis- 
of  loess,  the  extraordinarily  line  and  fertile  soil  which  cipline  of  a  struggle  with  nature.  The  absence  of 
covers  a  great  part  of  the  surface  of  Northern  China  any  form  of  writing  in  the  mounds  of  .Anau  may  Ik? 
and  Turkestan,  and  extends  in  a  continuous  zone  cited  as  negative  evidence  against  any  racial,  or  even 
from  north  of  the  Caspian  to  .Austria.    Ttic  heavier    cultural,  connection  with  the  Sumerians,  though,  as 

I  we  shall  see  later,  a  study  of  tlie  ceramic  points  to 
•  E»pio»aii«n«  in  Tarketian :  Knpediiion  ol  «i>o«.  PrehUioric Civiiiiiaiion*  I  some  influence  having  been  exerted  from  tl-at  quarter 

of  Anau     Origim,  Growth,  and  Influence  of  Enviionmenl.    Edile<l  »>y     on  thc  early  CulturCS  of  Susa  in  Elam. 
KAOha^l  Pumpelly.  Vol.  i.,  pp.  xKxvi -f- »-|o  ^  vi  ;  vol.  ii.,  pp.  x  f(?4i  4<^)-t-x  ; 
with  97  pUiet  awl  S4S  illuMrattoni,  including  map*  and  plana.  (Waafaiogion  : 
Camccie  Inttituiion,  1908.) 


Fio.  I.  — <i)  'l°1ie  North  Kurgan  at  Anau,  in  Ru^.ian  Ttukettaji,  with  the  Camp  of  the  Putnpelly 
Expedition  in  the  foreground.   (3)  'l~he  South  Kurgan  at  Anau,  ihowiog  excavalionn  in  ixogrc^s. 


which  the  early  civilisations  in  these  regions  tended 
to  disappear,  and  these  gave  rise  to  extensive  migr:i- 
tions,  which  eventually  reacted  on  thc  outside  world. 
In  support  of  his  theory,  Mr.  Pumpelly  would  trace 
the  early  appearance  of  wheat  and  barley  in  Baby- 
lonia and  Egypt,  and  the  presence  of  certain  breeds 
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In  this  connection  it  is  indeed  a  moot  point  whether 
thc  parent  civilisation  was  not  that  of  Elam  herself. 
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It  would  be  tempting  to  seek  the  origins  of  the  Baby- 
lonian and  Elamitc  cultures  in  the  highlands  of  Asia, 
for  it  is  not  difl[icult  to  assign  causes  for  a  succession 
of  migrations  westward.  The  nomad  population  of 
Central  Asia,  swollen  to  the  limit  of  the  supporting 
capacity  of  its  pasture  lands,  would  be  forced  to  seek 
outlets  into  more  favoured  regions.  This  process  may 
well  have  been  accelerated  by  periods  of  drought, 
due  to  the  climatic  changes  which  have  left  no  un- 
certain traces  behind  them  in  the  character  of  the 
country  itself.  The  present  condition  of  aridity  would 
appear  to  have  been  of  continual  growth,  with  certain 
oscillations,  since  the  Glacial  period.  .Already  in 
prehistoric     times  the  seas  of  sand-dunes  had  en- 


iii  lie 


FiU  Dcugason  paioicd  potihenl*  from  the  Ncotilbtc  and  Aencoliihic 
iStraia  (Cultures  I.  and  II.)*t  Anau,  wlikli  beat  a  certain  rei«inh!an(.c 
10  linear  and  geometric  dnisni  on  >hcril>  from  Ebm  and  W«»tcni  A»ia. 
From  ibc  Nonh  Kurgaa. 

croached  upon  the  fertile  plains  of  loess,  and  the 
delta-oases,  at  the  mouths  of  streams  emerging  from 
the  mountains,  or  at  points  where  larger  rivers  lost 
themselves  on  the  surface  of  the  plains,  have  been 
the  favourite  home  of  man.  It  was  at  one  of  these, 
ar  .\nau,  near  As.kh.'ibad,  some  three  hundred  miles 
east  of  the  Caspian,  that  the  PumjKily  expedition 
conducted  e.xcavalions  in  11104,  and  obtained  its 
principal  material  for  archajological  study. 

Near  the  middle  of  tlie  .Anau  oasis,  ':md  about  ;i 
mile  from  one  another,  are  the  two  Kurgans,  hilN 
with  rounded  contours,  rising  some  forty  and  fifty 
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feet  above  the  plain,  and  marking  the  sites  of  long- 
forgotten  cities.    The  structure  of  the  North  Kurgan 
had  already  been  exposed  by  a  trench  cut  in  it  some 
twenty-five  years  ago  by  General  Komorof.  which 
^>howed  a  series  of  stratified  remains,  including  the 
bones  of  animals  and  potsherds  of  plain  and  painted 
ware.    It  was  this  trench  which  first  directed  Mr. 
Pumpelly's  attention  to  the  mound,  and  his  subse- 
quent excavations,   both  here    and    in    the  South 
Kurgan,  laid  bare  a  stratified  structure  of  precisely 
similar  character.   The  strata  represented  successive 
occupations  of  the  sites,  and,  as  their  inhabitants 
lived  in  houses  built  of  sun-dried  brick,   the  hills 
gradually  rose  in   height  by   the  accumulation  of 
debris  from  previous  settlements.    Of  the  two  hills, 
the  North  Kurgan  was  of  earliest  formation,  its 
earlier  strata  representing  a  Stone-age  culture,  while 
its  upper  layers  belong  to  an  ^eneolithic  stage  of 
civilisation.    The   third  culture,   tliat  of  the  South 
Kurgan,  dates  from  a  Copper  age.      The  archaeo- 
logical part  of  the  work  was  left  wholly  to  Dr. 
Schmidt,  assisted  by  Miss  Brooks,  and  to  his  admir- 
able method  of  noting  the  precise  spot  and  level  of 
every  object  recovered  we   owe    the  possibility  of 
tracing  the  gradual  development  of  culture  during  the 
successive    periods    of    settlement.    Moreover,  the 
Transcaspian  Railway  passes  little  more  than  half  a 
mile  to  the  north  of  the  North  Kurgan,  so  that  no 
diHiculty  and  little  risk  were  involved  in  the  convey- 
ance to  Europe  of  all  the  archacologiciil  material 
obtained.    The  collection  of  animal  bones  from  the 
North  Kurgan  alone  weighed  nearly  half  a  ton,  but 
the  neighbourhood  of  the  railway  enabled  the  whoh' 
collection  to  be  transported  without  trouble  to  Dr. 
Duerst,  of  Zurich,  who  contributes  a  report  on  them 
as  part  vi.  in  the  second  volume. 

The  cultural  progress  of  the  three  great  periods  is 
most  clearly  revealed  by  the  pottery,  which  exhibits 
a  gradual  evolution  in  form,  technique,  and  decora- 
tion. Although  the  vessels  of  the  first  two  cultures 
arc  hand-madfe,  and  the  wheel  was  not  introduced 
until  the  advent  of  the  Copper  age,  yet  the  vessels  of 
both  earlier  epochs  are  excellent  ceramic  productions. 
It  would  be  out  of  place  in  the  present  review  to  dis- 
cuss in  detail  the  problems  presented  bv  a  study  of 
tlie  potsherds,  so  admirably  edited  by  L)r.  Schmidt ; 
but  it  may  be  noted  that  many  of  the  geometric 
designs  occurring  on  pottery  of  the  earlier  periods 
from  North  Kurgan  bear  a  striking  resemblance  to 
designs  on  pottery  found  by  MSI.  Gautier  and 
Lampre  at  Mussian,  and  by  M.  de  Morgan  at  Susa. 
This  may  well  point  to  some  connection  between  the 
stone  and  early  metal-using  cultures  of  Transcaspia 
and  Elam,  while  the  baked  clay  figurines  from  the 
copper  culture  of  South  Kurgan  may  be  due  to  some 
early  cultural  contact  with  Babylonia,  as  first  sug- 
gested by  Prof.  Sayce.  Whether  we  may  treat  as 
significant  a  further  resemblance  which  has  recently 
been  pointed  out  by  Mr.  M.  R.  Hall  between  tho 
Persian  and  Transcaspian  sherds,  on  the  one  side,  and 
fragments  of  similar  geometric  pKjttery  on  sites  in 
.Asia  Minor  and  even  in  Northern  Greece,  is  a  subject 
outside  the  scope  of  the  present  review.  Tliat  such 
problems  should  be  even  mooted  is  a  sufficient  testi- 
mony to  the  importance  of  the  archaeological  material 
obtained  by  the  Pumpelly  expedition. 

In  fact,  Mr.  Puni|>clly,  though  not  an  archxologist 
himself,  has,  with  Dr.  Schmidt's  valuable  cooperation, 
produced  a  work  of  the  first  importance  to  students 
of  archa?ology.  In  the  first  five  chapters  of  part  i. 
of  the  first  volume  he  has  admirably  summarised 
tho  results  obtained  by  the  expedition,  but  there  is 
(;i)c  feature  of  his  treatment  to  which  we  feel  we 
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must  take  exception.  Mr.  Pum|>tlly's  nuitudc  with 
regard  to  prehistoric  chronology  is  indicated  by  the 
remark  with  which  he  introduces  his  description  of 
Ihc  sub-Glacial  period  in  Centr.il  Asia.  "  Remember," 
he  says,  "  that  w  hile  we  look,  in  our  time-perspective, 
millenniums  are  as  seconds."  This  generous  and 
im.-igin.'ttive  method  of  treating  the  lapse  of  time, 
which  is  no  doubt  a  verj-  necessary  virluc  in  the 
geologist,  is  wholly  destructive  of  an  accurate 
chronology  in  archaeological  study.  .Moreover,  the 
attempt  to  apply  geological  methods  of  dating  to  the 
jjurelv  artificial  growth  of  a  city  site  is  totally  un- 
scientific, and  we  are  glad  to  note  from  a  remark  at 
the  end  of  Mr.  Pumpelly's  preface  that  he  has  already 
realised  the  jxjssibility  of  error  in  at  least  one  of  his 
assumptions.  Such  dates  as  Stxw  B.C.,  which  he  sug- 
{^sts  for  the  beginning  of  the  Neolithic  scitlcment  at 
North  Kurgan,  or  5000  ii.c,  for  the  beginning  of  the 
Copper  age  in  South  Kurgan,  are  wholly  fanciful. 
It  is  true  that  verr  earlv  dates  were  at  oiic  lime  in 


PlO.  3.— Tcrracolla  ri(urinct  from  the  Copper  Age  Stratum  (CiiUurt  III.)  .M  Anau,  sugcming  a 
cultural  cunneclion  with  HaUfloaia.    From  the  South  Kur^n. 


vogue,  both  in  Egyptian  and  more  particularly  in 
Babyloni.m  archaulogy ;  but  those  are  now  given 
up,  and  it  is  recognised  that  the  earliest  Sumcrian 
remains  in  Babylonia  do  not  dale  from  an  earlier 
period  than  the  end  of  the  fourth  millennium  D.c, 
while  the  Neolithic  remains  at  Susa  are  probably  not 
of  a  very  much  earlier  period.  While  these  facts 
naturally  affect  the  dates  suggested  by  Mr.  Pumpelly 
for  the  cultures  at  Anau,  they  do  not  in  any  way 
upset  their  rcl.-itive  arrangement.  It  is  perhaps  sig- 
nificant that  Dr.  Schmidt  nowhere  mentions  a  date; 
and  throughout  the  whole  work  the  material  is  pre- 
sented in  such  a  way  that  the  student  is  in  no  way 
hamfjcred  or  misled. 

The  success  of  the  expedition,  and  the  .ndmirable 
volumes  which  set  forth  its  achievements  and  results, 
arc  a  striking  testimony  to  Mr.  Pumpelly's  enthu- 
siasm and  powers  of  organisation,  and  at  the  same 
time  show  the  high  scientific  aims  and  standards 
which  inspire  .American  archaeological  and  geological 
research  at  the  present  time.  L.  W.  King. 
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SOI  RED  MILK:  ITS  SATI  RE.  PREPARATION. 

ASD  USES. 

nnHHKE  seems  to  be  little  doubt  that  as  age 
advances  the  microbial  flora  of  the  human  in- 
testine, especially  of  the  lower  portion  or  large 
intestine,  often  undergoes  a  change  both  in  the 
number  and  in  the  character  of  the  micro-organisms 
present.  From  middle  life  onwards  the  number  of 
microbes  increases,  and  species  capable  of  inducing 
putrefactive  decomposition  of  proteins  become  more 
abundant.  This  change  can  be  roughly  gauged  by 
making  microscopical  preparations  of  the  dejecta  and 
staining  by  the  Gram  process,  a  selective  method  by 
which  certain  organisms  only  are  stained.  In  the 
child's  dejecta  Gram-staining  microbes  are  relatively 
scanty  and  are  mostly  Bacillus  bifidus  and  B. 
acidophilus,  and  it  is  noleworthv  that  these  are 
Lictic-acid  producing  bacilli.  In  and  after  middle  life 
Gram-staining  forms  usually  become  more  and  more 
numerous.  t  h  e  Gram-staining 
species  now  being  principally 
Bacillus  putriftcus  and  B.  Wetchii, 
bacteria  which  induce  marked 
putrefactive  decomposition  of  pro- 
teins.' In  unhealthy  conditions  of 
the  intestinal  tract  somewhat  similar 
changes  or  various  abnormal  fer- 
mentations may  occur. 

MetchnikolT'  in  a  study  of  the 
nature  of  senility  formulated 
the  hypothesis  that  it  is  caused, 
partially  at  least,  by  auto-intoxica- 
tion, poisoning  by  the  absorp- 
tion of  products  derived  from  the 
action  of  micro-organisms  in  the 
.iigestive  tract.  Such  poisons  would 
be  the  products  of  the  putrefactive 
decompositions  brought  about  by 
the  micro-organisms  named,  and 
also  bodies  belonging  to  the  phenol 
series  which  are  formed  by  the 
action  of  Bacillus  coli.  which  is 
always  present  in  the  intestines,  be- 
comes more  and  more  numerous 
from  youth  to  old  age,  and  which 
also  multiplies  excessively  in  un- 
healthy conditions  of  the  digestive 
tract.  In  seeking  for  some  agent 
which  would  combat  the  multiplica- 
tion of  micro-organisms  in  the  in- 
testine, particularly  these  harmful 
forms,  MctchnikofT  conceived  that  l.ictic  acid,  which 
has  no  deleterious  action  in  the  human  economy,  would 
probably  effect  the  end  desired,  since  the  growth  of 
these  bacteria  is  inhibited  by  a  moderate  percentage  of 
this  acid.  Bienstock,  for  example,  found  that  the  B. 
putriftcus  is  inhibited  in  growth  by  B.  coli  thanks  toils 
acid-producing  power,  the  acid  formed,  though  small 
in  amount,  being  l.ictic  acid.  Simplv  to  introduce  the 
acid  as  such  would,  however,  be  of  little  use,  for  it 
would  be  absorbed  and  decomposed  long  before  it 
reached  the  large  intestine.  MetchnikolT  therefore 
sought  for  some  means  whereby  lactic  acid  might  be 
formed  in  situ,  and  naturally  fell  back  on  the  use  of 
lactic-acid-producing  bacteria,  which,  if  they  could  be 
established  in  the  large  intestine,  might  there  produce 
sufficient  lactic  acid  to  inhibit  the  growth  of  the  putre- 
factive and  other  deleterious  forms.  But  the  problem 
was  not  an  easy  one,  for  it  entailed  the  finding  of  a 
lactic  acid  ferment  which  would  grow  at  body  tem- 


•  Hertcr,  "  llacKrial  Infection*  iif  ihc  Diaritive  Tract, 
>  "  On  the  Piuloi^alioii  of  Htinuq  Lile.' 
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peraturc  (99°  F.)  and  maiut.iin  iisi  lt  in  spite  of  the 
competition  of  ihc  other  itiiiro-crKa'"--'"''  pn-sont. 
The  ordinary  laclic  acid  ferments  luuiid  in  milk  grow- 
best  at  75^-^5°  F.,  and  are  unsuitable. 

MetchnikofT  says'  "  I  had  no  illusion  as  to  tlic  ditli. 
culty  sure  to  be  encountered  in  any  effort  to  introduce 
lactic  microbes  into  the  intestinal  flora  which  has  been 
preoccupied  by  a  inultitudeof  other  microbes.  To  make 
vxnx  or  tiit  mutt,  I  chose  the  lactic  microbe  which  is 
the  strongest  as  an  add  prodncer.  It.  is  found  in  the 
Yoghurt,  wliich  originates  in  Rulq^aria.  The  same 
bacilUiH  h  is  also  been  isolated  from  the  \chen.  of 
Egypt;  and  it  i>-  now  ]ir<>ved  that  it  is  found  in  the 
curdled  milk  of  the  \v  hnlu  Balkan  peninsula,  and  even 
in  the  Don  refjion  of  Russia."  Mi-tchnikoff  also  noted 
that  some  of  those  who  consumed  a  diet  of  little  else 
than  the  soured  milk  lived  to  an  advanced  agfe.  This 
then  was  the  orifjin  of  the  use  of  Bul^^arian  sour  milk, 
and  of  the  introduction  uf  uriilicial  substitutes  for  the 
natural  article.  It  may  be  added  that  the  use  of  sour 
mific  seems  to  be  widespread  in  the  East,  for  it  is 
found  also  in  Turkey,  Siberia,  and  Asia  Minor,  and 
in  Ijtdi.i  uiuler  the  name  of  "  Dadhi."*  As  Chaterjec 
savs,  "  1  liij  (■\li'nsi\  1;  use  iif  »iiK'  or  ulhi-r  \'.irii-ti<'s  of 
fermented  milk,  priHluci-d  by  means  oi  a  bjn  cial  fer- 
ment in  Eastern  countries,  probably  owes  its  origin 
to  the  difficulty  of  preserving  milk  in  a  sweet  condition 
for  a  long  time,  in  comparison  to  cold  countries; 
milk  when  undergoing  spontaneous  decomposition  in 
hot  climates  bt^mes  changed  within  a  few  hours  to 
a  foulpsmelling  fluid  in  which  tlie  casein  and  the  fat 
have  undergone  liquefaction,  whereas,  «^n  fer« 
mented  by  means  of  the  special  fi  rnimt  the  decom- 
posing, gas-producing,  proteolytic  bacilli  an-  killed  off 
the  mure  vigorou-  organism  of  the  ferment,  w  hich 
has  no  dtstruciive  action  on  the  fatty  or  ailuiminous 
constitutents  of  milk,  so  that  by  this  means  milk  can 
be  kept  in  a  condition  ht  for  consumption  for  a  long 
time." 

The  bacteriology  of  the  various  natural  sour  milks 
is  somewhat  complex  and  not  yet  fully  elucidated, 
although  considerable  research  has  been  devoted  to  it. 
Micro-Offjantsms  of  a  pwsuliar  type  are  present  in  aW. 

On-'  of  the  Tust  to  1>e  isolated  w.is  the  Bacillus  bul- 
i^iirtcus,  u  large  (Jrani-itaitiiiig,  lum-sporing,  rod- 
shaped  organism,  which  grows  best  nt  temiieratur<  s 
between  iir>°F.  and  120''  F.  Developiiirnt,  howevi  r, 
i>i  slow  e\'i  11  ;it  the  o[>iiinum  temperature,  taking  three 
tinys  for  the  maxiiiunii  production  of  lactic  acid  in 
milk,  and  it  is  therefore  unsuited  for  the  preparation 
of  artificial  soured  milk.  Another  organism  is  the 
*^anule  bacillus"  (Komcbenbacillus)  of  Kunlze. 
This  is  probably  the  ornidsm  so  often  spoken  of  as 
the  "bacillus  or  Massol,  and  Is  widely  used  for  the 
preparation  of  soared  milk,  :is  it  grows  rapidlv  and 
well  al  :i  tenijx  ralure  of  about  kkP  F.  and  produc<'S 
a  rel.itively  high  ]jercentago  of  lactic  .acid.  The 
name  of  "gr.mule  bacillus"  is  derived  froin 
the  fact  (hat  gr.inuli  s  which  stain  <li  e]]l\'  arc 
present  in  the  bacterial  cell.  In  all  the  natural 
soured  milks  somewhat  similar  micro-organisms 
are  to  be  found.  It  is  of  interest  that  Kimtzc 
has  suggested  that  these  Bulgarian  laclic  fer- 
ments are  allied  to  the  B.  acidopl^ts  and  B.  bifidus, 
which,  as  alr»dy  stated,  are  present  ki  the  oiitd's 
intestine,  and  they  are  probably  primarily  of  intestinal 
origin. 

In  natural  sour  milks  the  spnial  lactic  acid  fer- 
ments arc  always  associated  with  other  ordinary  lactic 
acid  bacteria,  particularly  a  Stn  piix  ik  (  iis  (S.  lacticux), 
and  a  mixed  culture  of  this  last-named  organism  with 
the  bacillus  of  Massol,  presents  advantages  over  the 

1  Ctnli'-r  ^fa(ii:i«f.  Novemlxr.  r-jog,  p.  56. 

•  Ctiaterjec,  /kJ.  Mtd.  tiaultt,  S<:|>Uml»r,  i9o<^,  p  ^9. 
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use  of  the  latter  alone.*    For  instance,  when  the  B. 

hiili;iiru  IIS  grows  alonc  in  milk  it  has  some  effect  on 
the  (.11,  producing  small  quantities  of  nauseuus  lastinj; 
■  sul)si.inee'«,  Inil  MetchnikofT  has  --liown  that  this  result 
is  entirely  obviated  by  a  syinbiotic  growth  with  an 
ordinary  lactic  acid  organism.  The  in£[Cstion  of  milk 
soured  by  an  ordinary  lactic  acid  organism  also  tend^ 
to  produce  in  the  intestine  an  acid  environment  which 
favours  the  growth  and  persistence  of  the  qiecial 
lactic  ferment,  the  badllos  of  Massol. 

Various  procedures  are  adopted  for  the  preparation 
of  the  natural  sour  milks.  According  to  one  account. 
Yoghurt  is  |irefiared  by  boiling^  milk  until  it  lia^ 
diminished  to  lull'  its  volume  bv  evaporation,  it  is  then 
allowed  lo  ce>ol  somewhat  and  a  litlle  of  a  previituslv 
prepared  sour  milk  is  .idded  and  ihc  whole  allowed  to 
stand  in  .i  warm  pl.ice  until  next  day.  Another 
method  is  to  wipe  round  a  wooden  bowl  with  a  piece 
of  cheese  (presumably  |)reparcd  with  the  sour  milk) 
and  then  to  introduce  into  the  bo^vl  the  botkd  milfc. 
Dadhi  is  prepared  by  boiling  txulk  for  some  time, 
cooling  to  blood-heat,  and  then  inoculating  with  a 
needle  dipped  in  a  former  brew.  The  inoculated  milk 
is  covered  with  a  blanket  and  kept  in  a  warm  place 
for  12  hours. 

i"or  ilie  artifui.d  jiroduction  of  soured  milks  the 
milk  is  well  boiled  in  order  to  sterilise  it  and  destroy 
undesirable  organisms,  and  w^hen  it  has  Cooled  BufR« 
ciently  a  "starter"  consisting  of  a  pure  culture  of  the 
proper  lactic  ferments  is  added.  The  inoculated  milk 
IS  then  kept  at  too**  F.  or  thereabouts  for  from  lo  to  24 
hours,  according  to  the  amount  of  starrer  added,  and 
should  then  be  lit  for  use.  M.'iny  "  starters."  both 
liquid  and  solid  (tablets),  are  to  be  had,  but  only  a  few 
;iri'  to  !)(•  rerommtMided ,  ;is  some  are  grossly  con- 
taniiiialed  with  lUidesir.ilile  bacteria.  Anotfier  luctliud 
is  lo  add  a  little  of  the  precious  day's  preparation  to 
the  milk  to  be  soured.  Some  of  the  large  dairy  com> 
panics  also  supply  the  soured  milk  ready  for  consump- 
tion. 

Considerable  care  must  be  exercised  in  preparation 
to  use  sterilised  vessels  and  to  safeguard  the  milk 
from  contamination  during  incubation.     The  milk 

propt-rly  |)repared  sliould  he  thoroughlv  curdled,  pos- 
sess a  not  unple.'is.uit  t.u  t  flavour,  and  have  a  marked 
acid  reaction.  Some  of  the  older  "starters"  contained 
sporing  bacilli  which  though  they  curdled  the  milk 
(owing  to  iryplic  ferments)  gave  rise  to  litlle  or  no 
acidity.  IVep.irations  containing  a  combination  of  the 
bacillus  of  Massol,  with  Streptococcus  laciicus  or 
Ubeuis,  are  probably  the  most  suitable. 

The  internal  administration  of  taUets,  Ac.,  contsdn« 
ing  the  lactic  ferments,  in  place  of  the  soured  milk, 
is  of  questionable  utility. 

.Although  some  are  still  scepiicat  ns  to  the  \aluc  of 
sour<»d  milk,  it  can  hnrdh  be  doubted  that  it  is 
beneiicial  in  many  conipl.ainls.'  Among  these  .'ire  (o) 
those  depending  on  abnormal  putrefaction  of  proteins 
in  the  intestinal  tract,  and  including  certain  cases  of 
acute  enteritis  and  acute  and  chronic  colitis ;  (b)  auto- 
intoxicallont  with  products  of  intestinal  putrefaction, 
as  in  many  cases  ot  general  failure  of  health  in  elderly 
persons,  forms  _  or  ansemia,^  neurasthenia,  with 
flatulent  dyspepsia,  &c. ;  in  minor  ailments  such  as 
lassitude,  he;idacho,  some  forms  of  constipation  and 
diarrhti'.j,  rheumatic  pains,  and  the  like,  lieneht  fre 
quently  results.  It  must  also  be  recognised  lli.it  even 
if  the  soured  milic  as  stub  does  little  good,  it  often 
enables  an  addition  of  valu.ihle  and  easily  assimilable 

'  "On  ihe  Baclirioliiey  of  Yos'  ija.'  ic.,  !,ck  t.ucrvteii  ikud  Kuhn. 
CrntrtilH.  f.  BakI,,  Abt.  ii  ,  jejoS,  p,  334  ;  KiinKe,  rjoS, 

p.  J-.;  ;  White  and  Aver>-,  ib.,  xiv  ,  j<>o«,  p.  161  ;  Hasiings  and  Hammrr, 
lA,  ir«v.,  19119,  p.  419.  t'uU  i«rcicnc--  ;  j  !he  litcraluft  of  the  ttthject  u» 
givcB  in  that  poptn. 

^  Kcncbtl,  nob  Hoy.  Soc.  Med.,  J 
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food-s.tuil  to  be  made  to  the  diet  bv  its  use.  On  the 
other  hand,  soured  milk  is  by  no  m. ms  a  universnl 
pwwcea,  and  should  not  be'  taken  iiidiNCriminaul\ 
without  medical  advice,  .i>  it  s.um  tiim  s  disa^jrees. 

Moreover,  the  home  prtp.irution  of  soured  milk  can- 
not be  r.tiitnmcnded  unless  it  is  undertaken  by  a 
nrieinhrr  itt  ihu  hoDsthold  havinj;  &ome  knowledge  oi 
ihf  >ci.-iitiric  principles  involved  in  the  practice  of 
sterilisation  and  u!>e  ol  pure  cukurec. 

R.  T.  HnwutTT. 


CLASSICS  A\D  SCJEXCt:  /.Y  EDUCATION. 
'T'llE  rrc.  nt  corrcs|X)ndence  in  The  Times  on  tlu 

■■•  question  of  "  compulsory  (;rcek"  at  Ox(ord 
chiefly  refers  to  academic  expediency  and  the  estab- 
lisiunent  of  a  modus  Vivendi  between  the  Oxford 
tradirion  and  the  claims  of  sdenlffic  students.  But 
Che  Vital  and  ultimate  question  is  not  this  detail  of 
practical  politico;  it  Is  the  question  of  the  funda- 
mental  principU->  r<iucaiioii.  'i  h.-  n  i  rnd.  s.t<  nn-  uf 
the  "Greek  coiur.ivi i sy  "  is  iinport.int,  as  showint; 
how  social  f  volution  is  Rradually  forcing  education 
^  however  unconscious  educationists  may  be  of  the 
fact — alongf  the  lines  of  progress. 

ITie  issue  at  O.vford  is  between  the  classical  or 
"literary"  test,  as  a  guarantee  of  the  classical  or 
"literary"  foundation  (or  **dMU-acter,"  it  may  be 
saJO)of  the  whole  system  of  Oxford  studies,  and  the 
interest*  of  "the  large  bodv  of  scientific  and  other 
workers  to  whom  literary  ^tudi.-  arc  difTicult  and 
firtNonic,  and  l.i  whom  the  exaniinaliun  in  Grc<'k  is 
a  rn<  R-  '  i ihsiat  lr. "  "  \VV  quotr  the  words  of  Prof. 
Turmr;  he  adds  that,  in  his  dpinion,  "Greek  is  as 
important  to  a  literary  education  as  mathematics  to 
a  scientific.  In  neither  case  is  the  particular  study 
essential,  but  it  is  of  vast  importance,"  Dr.  Jackson 
points  out  that  "in  many  of  the  university  studies 
the  highest  profkienqr  cannot  be  obtained  without  n 
knowledge  of  Greek.  For  the  Miirhest  proficiency  in 
mathematics  or  any  branch  of  science  Greek  is  not, 
but  modern  languages  are,  a  necessity." 

In  connrction  with  th!>  reference  to  proficienrv,  a 
propnsal  was  n-centlv  niado  that  Greek  should  be 
retaitud  \vh.  ro  it  is  i  ^s,  niial  for  a  complete  mastery 
of  the  subject,  but  that  where  it  is  not  essential  an 
.ilternative  which  ensured  a  certain  amount  of 
•litcrar)-  culture"  might  be  allowed. 

Such  a  test  is  meant  to  safq^rd  the  Oxford  prin- 
ciple of  a  "  literary  **  or  humanistic  foundation  for 
all  Its  studies.  With  this  principle  is  supposed  to  be 
bound  up  "the  Oxford  spirit." 

If  this  principle  is  interpreted  to  n)can  that  the 
St  inly  of  scicticf,  for  example,  should  be  preceded 
or  afroriipanied  by  a  traininer  in  the  arts  of  l-TDf^intrr 
which  aro  necessary  for  compUte  power  of  expres-ion 
and  for  the  development  of  that  side  of  the  mind 
which  is  built  up  by  tangUBR<*.  the  principle  is  sound. 
But  if  it  is  made  to  mean  the  educational  necessity 
of  "culture,"  in  the  sense  of  a  literary,  rhetorical,  or 
esthetic  haUt  of  mind  or  refinement  of  ^'taate,"  one 
must  protest.  The  former  has  no  general  applicability 
to  education ;  it  is  merely  a  result  of  specialising 
upon  literary,  rhetorical,  or  SFsthctic  material.  As 
for  the  latter,  rnmial  refinement  is  as  much  a  result 
of  scientific  as  of  literary  or  classical  studies.  It  is 
a  manifestation  of  the  cnticaU  ttiat  is,  of  the  sdentiik 
habit. 

A";  n  test  of  this,  a  general  training  in  science 
would  be  at  least  a->  r  fTective  as  the  Study  of  a  Special 
subject  such  as  (jfcik.  And,  to  take  another  point 
of  view»  a  study  of  physical  phenomena  and  of  their 
relation  to  human  life  and  hfstorv  is  essential  to  both 
complfle  mental  development  and  a  liber.n!  i  dncaiioti. 
To  confuse  these  last  with  a  "  literary  "  or  humanistic 
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tone  or  curriculum  is  to  cunfase  geniral  development 
and  general  ediiciiion  with  specialisation. 

Greek  is  essential  to  a  study  of  literature  or  to  a 
complete  literar>'  training,  but  tO  nothing  else.  But 
even  suppoship  that  it  were  neeesaaiy  for  a  liberal 
oducatiuit,  and  therefore  desirable  for  scientific 
students,  it  is  obvious  that  the  standard  of  Greek 
required  for  entrance  at  Oxford  is  ludicrously  in- 
adequate;  it  is  absolutely  no  t.  st  of  anvthing  except 
of  a  beginning  in  the  study  of  .a  jj.articu'lar  tanf;uagc. 

It  is  as  to  be  clear  on  the  me.i.-iin}^  of  the 

term  "litcrar)."  .\s  ust^  in  this  controversy  and 
with  reference  to  the  "Oxford  spirit,"  the  term  im- 
plies rather  that  form  of  liberal  education  which 
consists  mainly  in  a  rhetorical  philosophy  of  politics, 
history,  law,  and  literature  tnon  a  literary  educa- 
tion proper.  Even  for  this  form  of  liberal  education 
a  knowledge  of  the  Greek  language,  however  high 
I  the  standard  attained,  would  not  be  essential.  Greek, 
as  ue  have  said,  IS  only  cssentlal  to  a  litarary 

traininLT  [Jfoper, 

.Xtcain,  whether  used  for  this  or  for  nnv  purpose, 
it  is  liseloss  unless  it  reaches  a  high  standard.  To 
rearh  such  a  standard  is  itself  specialisation,  and 
would  require  so  much  time  that  a  boy  wouki  be 
unable  to  learn  with  any  efficiency  any  other  subject 
That  is  to  say,  he  would  have  to  devote  to  the  study 
as  much  time  at  those  boys  who  enter  for  ctasneal 
achotar^ips.  Greek,  bo  it  understood,  implies  Latin. 
The  abolition  of  Latin  as  well  as  of  Gr&uc  is  hardly 
dre-.init  of  .as  vet. 

Prof.  Murray,  who  thinks-  that  thp  vital  point  is 
"  thf?  maintenance  [>f  both  Gretlc  and  Latin— hut  a 
better  as  well  as  an  easier  Greek  and  Latin,"  is 
assisted  by  the  classical  reformers.  These  are  apply- 
<  'mf^  new  systems,  the  most  important  of  which  is 
known  as  the  Frankfurt  scheme,  for  the  production 
of  better  clas^cal  results  in  half  Cbe  dme.  Thus, 
whereas  in  the  old  English  public4cheo1  system  a 
boy  took  about  ten  years  to  attain  proficiency,  but 
by  no  means  adequate  prof]cienc>'.  in  two  dead  lan- 
cuaf^a  s  whicli  lie  never  learned  to  speak,  under  the 
Frankfurt  seluiiio,  thf  first  three  years,  sny  from 
nine  to  twelve,  are  chietiv  devoted  to  ohtainitip  a 
good  grounding  in  French  instead  of  in  the  acquisi- 
tion of  Greek  and  Ladn  grammar.  Then,  and  not 
until  then,  is  Latin  commenced;  Greek  is  commenced 
two  years  later. 

On  these  lines  a  great  deal  of  experiment  is  tuAag 
made  in  Enfrlish  'sehoob.  Mudi  ingenuity  is  also 
being  shown  in  methods  for  quickenin^,^  and  improv- 
ing the  assimilation  of  Greek  titid  Latin  the  oral 
method,  the  heuristic,  the  principle  of  learning 
(r.Tnslation  from  the  very  bec^innint:  instead  of  after 
a  long  training  in  t:rammar,  and  so  on.  But  it  is 
noteworthy  that  towards  the  end  of  the  course  the 
classical  time-table  becomes  excessive  again. 

It  does  not  seem  to  have  occurred  to  educationists 
that  poinibty  the  only  way  of  learning  a  foreign 
langoagv  is  by  «M»king  it,  and  that  the  best  results 
are  obtained  by  learning  the  vemacutar  first.  Tfiere 
is  a  forllx  r  possibility  awaiting  realisation,  namelv, 
that  the  study  of  any  other  langtiage  than  the  ver- 
nacular is  a  case  of  specialisation.  It  follows  that 
the  imposition  of  Latin  or  Greek  or  French  on  (he 
curriculum  of  vounp  boy-;  is  at  least  premature.  In 
time,  lastly,  we  may  rf>nie  to  realise  that  "no  man 
fully  capable  of  his  own  lantruage  ever  masters 
another,"  or,  at  any  rate,  that  for  the  purposes  of  a 
general  preliminary  education  or  propaedeutic  (as  Con> 
trasted  with  specialisation),  not  only  is  tlie  vernacular 
wffident  if  properly  taught,  but  that  the  learning 
i  f  nnother  laneuai^e  or  lancnnceq  while  the  ver- 
nacular is  in  process  of  formation  is  so  far  from  being 
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M  aid  in  this  or  an  assistance  tO  mental  dsvdiop* 
nent  that  it  is  actually  nUscbievoui. 

The  traditionists  (for,  after  oU,  tradition,  whether 
of  the  old  "learning"  or,  in  more  subtle  form,  of  a 
sort  of  class  prejudice,  seems  to  be  the  main  reason 
for  thu  retention  of  classics  as  a  propsedcutic)  reply 
that  tht'  character  of  tlie  clnssical  tonprues,  their  in- 
flectional strucrure  and  tlicir  luf^ical  habit,  arc  of  Rreat 
value  in  tlie  development  of  the  intellect.  Instead  ot 
asking  for  proofs  of  this,  we  may  note  the  possibility 
that  an  eflicient  study  of  the  vernacular  can  secure 
the  same  results.  Tlie  Germans  (as  is  shown  in  u 
recent  report ')  are  beginning  to  see  diis.  Tiie 
dSMlflists  may  quote  anecdotes  of  this  or  that  distin- 
{^uished  man  who  attributed  his  lucid  and  logical  Eng- 
lish  style  to  his  early  training  in  Latin  prose,  but  the 
same  or  a  better  result  could  be  secured  in  far  less 
time.  If  the  time  now  given  in  our  schools  to  classical 
and  modern  lanf,'uages  were  piven  to  English,  the 
benefits  would  be  enormous  both  for  tlie  general  cul- 
ture of  the  people  and  for  the  special  work  ol 
specialists,  whether  in  sdente  or  languages,  in 
"technical"  or  "literarv"  studies.  The  English 
taught  in  schools  «s  yet  is  a  mere  parody  of  what  it 
ml^t'  be.  It  is  remwrltalile  that  the  English  language 
dors  not  possc<?s  .i  sinfr'e  text-book  of  its  natural  his- 
tory that  can  claim  any  philosophic  or  scientific  im- 
portance. 

If  English  were  properly  taught  a«  the  main  com- 
ponent of  a  propaedeutic  (the  other  components  Ix  inp 
elementary  mathematics  and  science,  the  study  of 
which  also  needs  redfgaiiisation)',  boys  who  begin 
spedalisation  (for  specialisation  now  perforce  begins 
at  school),  whethei-  in  science  or  mathematics,  would 
finit  "litmurv'*  studies  bjr  no  means '  an  obstacle. 
They  would  have  a  command  of  their  own  language 
far  in  :ulv,ince  of  tlie  best  classical  or  ••IiterarN  " 
scholar  as  trained  to-day,  The  result  would  also  be  a 
great  benefit  to  science  if^elf. 

The  world  lias  already  nfisorbcd  the  Greek  "  spirit," 
but  it  should  not  fort^et  the  fact  that  the  essence  of 
that  spirit  is  the  sciemilic  ten'.[)(  r.  It  must  also  realise 
that  as  knowledge  increases  in  bulk  there  must  be 
periodic  sacrifices  of  what  cnn  best  be  spared.  "The 
wisdom  of  the  ancients"  is  a  phrase  which,  if  not 
mere  ly  sentimental,  is  absurd.  Anii^mtia  sauiUi 
fuventus  mundi. 

Reform  is  needed  in  the  school  curriculum  no  less 
than  in  the  university*  system.  If  the  prupajdeutic 
till  r*  i-  i  n  sdund  principles,  there  will  be  no  fear 
of  scientihc  sttulcnts  beinp;  withotit  a  literary  training 
(and  this  in  the  hi'<.t  and  niosi  useful  direction,  tin; 
mother-tongue),  nor,  we  nisiy  add,  will  there  be  any 
risk  of  "literar\'"  students  being  without  a  scientific 
training.  Creek  and  Latin  will  then  be  reserved  for 
special  untversily  courses,  just  as  Hebrew,  or  rigid 
dynamics,  or  forestry  may  be  so  reserved,  aecording 
as  the  specialist  is  moved  by  his  own  spirit  or  the 
spirit  of  evolution.  A.  E.  Crawut. 


THE    CESSUS    OF  1911. 

THE  Census  (Great  Britain)  Bill,  making  provi- 
sion for  the  taking  of  the  census  of  191 1,  was 
read  a  first  time  in  the  House  of  Commons  on 
March  4.  The  .\ct  for  the  last  census,  that  of  1901, 
provided  that  the  schedule  shaukl  require  the  following 
particulars,  and  no  others : — "(a)  the  name,  sex,  age, 
profession  or  occupation,  roi^difimi  as  to  inirriage, 
relation  to  head  of  family,  biritiplace,  and  (where  the 

*  *^11ic  Taacltuic  oTClaWei  in  Secondary  Schools  in  Germany."  (B«ani 

of  Educnitoa  Special  Kep.>rts,  voS.  xii..  I^lp,) 
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fperson  was  born  abroad)  nationality  of  every  living 
person  who  abode  in  every  house  on  the  night  of  the 
census  day ;  and  (b)  whether  any  person  wlio  SO  abode 

was  blind  or  deaf  and  dumb,  or  imbecile  or  lunatic; 
and  (c)  where  the  occupier  is  in  occupation  of  less  than 
live  nxjrns,  the  number  of  rooms  occti  1  J  by  him; 
and  (d)  in  the  case  of  Wales  or  the  Couiii_,  of  Mun- 
rnouth,  whether  any  person  who  so  abode  (being  of 
three  years  of  age  or  upwards)  speaks  English  only 
or  Welsh  only,  or  both  English  and  Welsh  " — a  pro- 
vision suitably  modified  in  the  case  of  Scotland  by  a 
reference  to  the  speaictng  of  Gaelic  Instead  of 
Welsh. 

These  requirements  have  been  amplified  In  the  BUI 

now  before  Parliament  by  omitting  the  limitation  to 
"  less  than  five  rooms "  in  (c),  so  that  all  occupiers 
will  have  to  rnake  a  return  as  to  tV.r  rv.in  b  r  of  rOOms 
inhabited,  and  by  the  addition  of  a  jjcw  section  : — 
"  In  the  case  of  any  person  w  ho  so  abode  being 
married,  the  duration  of  marriag«^  and  the  number 
of  children  bom  of  the  marriage.'^:  The  first  change 
is  of  importance,  as  it  will  enable  the  census  authori- 
ties to  give  tabtaa  covering,  more  completely  than  was 
formerly  the  case,  tenoncnts  inhabited  by  the  woric* 
ing  classes,  and  itdnay  be  hoped  that.  In  the  subse* 
quent  ' ,1  !  tion,  some  distinction  as  to  the  ages  of 
persons  iniiabiting  tenements  of  each  given  size  may 
be  found  feasible;  a  distinction  between  children  and 
adults  would  render  possible  some  better  indication 
of  overcrowding  than  the  present  somewhat  crtide 
measure  of  "more  than  two  persons  to  a  room." 

The  new  section  requiring  a  return,  in  the  case  of 
married  persons,  as  to  the  duration  of  marriage  and 
the  number  of  chtkben  bom  of  the  marriage  is  of 
the  very  highest  interest,  though  its  full  value  will 
not  be  reached  until  the  results  of  later  censuses  are 

1  available  for  comparison.  If  the  returns  arc  tabulated 
so  as  to  show  the  number  of  children  for  a  given  ape 
of  mother  and  a  given  duration  of  marriage,  it  will 
be  possible  to  compare  essentially  similar  marriages 
in  different  districts,  and  some  fresh  light  will  be 
thrown  on  the  present  state  of  legitimate  fertility  in 
this  country.  It  is  also  to  be  hoped  that  a  SUb* 
division  may  bt  found  possible  aooonung  to  tiie  ocou* 
patlon  of  me  father;  it  would  be  sufficient  to  dH)08e 
a  few  tvpical  groups  of  occupations,  and  it  would 
hardly  be  necessary  to  do  more  than  give  tables  for 

■  England  and  Wales  .is  a  whole.  Such  i.ibli  <.  \\<n.:Id 
afford  information  of  the  most  important  kind,  uli:cli 
we  do  not  at  pre  sent  possess  in  any  form. 

No  question  is  included  as  to  religion,  except  in  the 
case  of  the  Irish  census,  for  which  separate  provision 
is  made,  and  the  piesent  Census  Bill  is  very  dis- 
appointine  in  that  It  makea  no  attempt  to  place  the 
organisa&n  of  the  eensus  on  a  p<  rmanent  basis  or 
to  provide  for  an  intermediate  quinquennial  census. 
It  is  absufd  thnt  so  important  a  part  of  the  stock- 
takinif  of  the  nation,  as  the  censusi  is,  should  be  dc- 
;»nidr!-it  (in  till-  chances  of  parly  [nilit.r.,  .-nd  it  is  false 
ecoiuimy  to  sp'  iid  time  find  money  on  ir  linincT  staff 
for  the  executinn  of  census  wurk  .'  rid  then  to  scatter 
that  staff  to  the  four  winds — only  to  go  through  the 
process  ag^A  after  a  few  years  have  elapsed.  A 
smaller  but  more  permanent  staff  would  be  much 
more  eflieient  and  could  be  fully  engaged  between  one 
census  and  the  nest  in  the  carrying  out  of  supple* 
mentary  investigations  after  the  ptlbllcation  of  the 
in  iin  n  rart.  The  necessity  for  tlie  intermediate  quin- 
qiiunni.il  census  has  been  shown  again  and  again, 
but  the  statenifiit  of  the  President  of  the  Local 
Government  R  ard  that  he  is  "not  without  hope  that 
a  sysf'  ni  i  f  quinquennial  census  may  come  to  be 
adopted  '  cannot  be  said  to  carry  conviction. 
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\LE\ASDER  AGASSIZ,  FOR.MEM.R^. 

ALTHOUGH  the  great  Amerkan  ooeBHOfrapher 
bad  reached  the  age  of  seventy-live,  few  of  his 

frirnds  were  prepared  to  hear  ol  his  death,  which 
appfJtrs  to  have  taken  place,  somewhat  suddenly,  on 

i  ..ir.t  tn-  s.v.  .i<ir/,if!.  uii  March  a8,  while  on  a  voyage 

ii  11  k  tu  'Jk'  L  nilt'd  itatcs. 

1  he  cli-,tin>^iiished  son  of  a  famous  father,  Alexander 
■Vaifcu  v\as  tK»rn  in  Switzerland  but  naturalised  in 
America ;  yet,  so  cosmopolitan  Avas  he  in  his  tastes 
and  habits,  that  if  ever  an  individual  deserved  the  title 
vi  *"a  dtuton  of  the  world  "  he  was  the  man.  Up  to 
Un  ag«  ol  ihirietint  he  was  educated  in  his  native 
knd.  but.  pnxeedlngr  to  the  United  State*  in  1848, 
he  went  to  the  Harvard  University,  where — as  a 
student  in  chemistrj'  and  engineering — he  obtained  his 
degree  of  B.Sc.  at  the  age  f  f  H\<  nty-two.  After 
vpendinij  a  short  time  as  a.  member  of  the  I'nited 
;>i.itt-s  tieol(»^ical  Survey,  young  Ag{»ssi/  Ixrai;)*'  a 
mining  expert,  and  so  successful  was  he  in  this  pro- 
fission  that,  acquiring  possession  of  valuable  pro> 
perties  in  the  i^alce  Supenor  region,  he  rapidly  made 
a  very  large  fortune  in  connection  witfi  the  copper 
mines. 

The  tove  of  nattnal-history  studtcB,  however,  which 

he  inherited  from  his  father,  soon  made  itsr  lf  ft  It ;  at 
first  he  assisted  his  father  as  curator  of  the  Muveum 
of  (  iinipai  aii\e  Zoolugy  at  Harvard.  As  his  wealth 
ir^iri-a-.t).  he  was  able  to  benefit  that  insiitu- 
i  111.  not  only  bv  sixfiinoiis  rolliMlfd  durintr  his 
U'n->»ve  travels  ami  hv  di  fraying  the  cost  of  many 
expensive  pnl)licaii<iiis.  but  also  by  gifts  of  money 
up  to  to<>,(<(Mj/.  .After  the  death  of  his  father  he  acted 
as  ciiratur  ul  the  museum  for  ele%-en  years.  Beginning 
with  the  study  of  marine  ichthyology,  he  auhs^ientJy 
came  to  be  adtnowledged  as  a  great  authority  on  the 
Echinodermata,  so  that,  on  the  return  of  the 
Challenger  expedition,  he  was  asked  to  undertake 
tht  report  on  tlK  Echini  collected  during  the 
voyage. 

But  the  work  for  which  Al-  xander  Agassiz  will  be 
rhioily  rem»Tiibered  was  that  which,  during  nearly 
fortv  years.  Ik  i  irrii-d  on  at  his  own  expense  in  con- 
nfction  with  oceanography.  The  United  States 
(lovt  mment,  with  the  greatest  liberality  and  considera- 
tion lor  the  interests  of  sdence,  allowed  him  from  time 
to  time  the  ose  of  didr  sur\-eying  vessels,  the  captains 
0"  which  were  instructed  to  place  themselves  virtually 
under  the  orders  of  Agassiz  himself.  The  naturalist, 
nided  by  a  '^tart  st  lt-rted  and  paid  by  himself,  carried 
rm  sounding's  .ind  ditilji;iags  in  every  part  of  the 
l^'iobe,  sp.-c;al  atti  ntion  being  dcvott  d  t<j  tin-  siiuiy  of 
or.il  retis..  Bri^inning,  in  1877,  ^'^'^  study  of 
H  Gulf  ot  M*  vico,  the  Caribbean  Sea,  and  the  At- 
lantic co;ist  of  America,  .'Xgassiz  continued  his  work 
in  1S80  by  investigating  the  surface  fauna  of  the 
QuU  Stream.  Besides  worldng  out  the  details  derived 
from  the  study  of  collections  made  duHnff  these 
voyage*,  the  results  of  which  were  published  in 
connection  with  the  Harvard  Museum  of  Comparative 
Zoology.  Ai-.i->i/  wrote  a  well-illustrai(-d  arrount  of 
his  work,  ■  Tlic  Tiirce  Voyapet;  of  the  Blakt:,"  in  two 
volumes. 

In  1891  .Agassiz  transferred  his  attention  to  the 
ufstern  shores  01  the  United  Slates  and  Central 
America,  investiiratinir  the  seas  around  the  Sandwich 
Ul.mds,  and  paying  s()ecial  attention  to  the  coral  fcefs 
there,  between  18^2  and  (894.  His  explorations  were 
extended  during  18^5-6  to  the  Great  Barrier  Reef  of 
Australia,  and  in  1897-8  to  tlie  Fiji  Islands.  In  iSqo 
and  iQoo  he  was  able  to  undertake  a  cruise  among  the 
various   groups  of    c.  .r.d-ivl.md-    l\  ini,'    in'twicn    S  i:: 

Francisco  and  Japan.    In  U|oi-2  .Aga'.sii  conunenced 
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his  study  iif  llu-  Indian  Orcan,  payini;  uspfci.d  atton- 
tiou  lu  llu;  Maldivr  islands  and  ihrir  surrounding's; 
and,  in  order  to  coniplcti-  tin-  <  Naminaiion  of  portions 
of  the  Pacific  that  he  had  not  alnady  visited,  he 
devoted  the  years  1904-5  lo  a  cruise  among  the  im- 
portant island-groups  ol  the  eastern  hall  ol  the  Pactiic 
Ocean. 

The  intervals  between  Ms* several  voyages  were 

occupied  by  A^assiz  in  the  study  of  his  enormous 

ci>llections  and  the  preparation  of  memoirs  donlincf 
with  the  results  obtained.  These  were  issui  d,  re>;ard- 
less  of  expense  as  to  their  illustration,  in  the  piiblica- 
tions  of  the  Boston  Sotiety's  Musouni  of  Coniparativp 
Zoology.  No  fewer  than  thirtv  volumes  of  memoirs 
and  Afty-three  volumes  of  bulletins  are  devoted  to  the 
results  obtained  from  the  study  of  these  collections  by 
.Agassiz'  and  the  various  specialists  who  assisted  him. 
His  o«'n  favourite  place  of  work  was  Paris,  where 
rooma  were  always  allotted  10  him  in  the  Museunk  of 
Natural  History,  and  he  had  the  fullest  access  to 

scientific  libraries. 

Of  the  value  and  importance  of  the  results  of  these 
voyages  it  is  impossible  to  speak  mo  hij^hly.  Perhaps 
the  most  striking  of  the  conclusions  arrived  at  by 
him  arc  those  relating  to  threat  movements  w  hich  have 
taken  place  in  the  bed  ol  the  Facitic  in  con^paratively 
recent  geologk^  times.  This  is  evidenced  by  thie 
numerous  upraised  coral-reefs  which,  following  Dmm, 
he  described;  in  many  of  these  the  limestone  rode, 
now  at  elevations  of  1000  feet  and  upwards,  has  been 
tnore  or  less  completely  converted  into  dolomite. 

It  is  not  n<  eessary,  in  f,u  e  of  the  above  statement  of 
facts,  to  add  th.it  Agassi/  was  a  man  of  indomitable 
energy.  He  thouglit  as  little  of  crossirt;  the  .Xtlantic 
as  we  do  of  crossing  the  1  hanies,  and  death  met  him 
at  last  while  still  "  on  the  move."  Of  his  courapc.  a 
remarkable  example  is  told  concerning  an  altercation 
he  had  with  a  military  oflker  in  a  crowded  restaurant 
in  Gcmiany;  on  that  occasion  he  did  not  hesitate  to 
resent  an  mstdt  by  a  blow,  though  forttmately  any 
serious  result  from  the  rash  act  was  prevented  by  the 
interposition  of  a  number  of  judicious  friends  of  the 
otiin  r,  aided  by  .American  and  English  visitors 
w  ho  were  present.  In  early  life.  Alex.inder  Apassiz 
e\hii>iti-d  sornethitii,'  of  the  [lot;niaiic  liabit  of  mind 
that  distinguished  liis  ill;:sir)ous  father;  but,  mellowed 
by  age  and  constant  intercourse  with  other  men,  he 
became  in  after  life  strikingly  open-minded  and  ready 
to  listen  to  arguments,  even  those  that  told  against 

his  iTiost  cherished  convictions.  Those  who  were  prin- 
leged  to  enjoy  his  friendship  in  his  later  life  knew  htm 

as  n  man  of  ardent  enthusiasm,  restless  energy,  and 
chartnioLT  bonhomie,  but  aUo  as  one  patient  in  discus- 
sion, .i'ld  ,1 1  ways  ready  to  listen  to  facts  and  reasonings 
from  wh.itevi-r  quarter  they  came.  His  gencrositv 
was  unlxHmded,  .md  he  was  always  ready  to  place 
his  abundant  materials  at  the  service  ol  young  men 
who  were  qualified  and  willing  to  engage  la  their 
study. 

In  cverv  scientific  circle  of  Europe,  as  well  as  in 
those  of  America,  Mexander  Agas«x  was  well  known, 
and  in  all  of  them  his  loss  will  be  deeply  mourned.  In 

Franco  hr  received  the  Lf'-c^ion  d'Honncur,  and  in 
Germany  the  Order  of  Merit.  In  tliis  c.iunfrv  he  was 
for  many  vears  a  Foreign  Member  of  the  Rnval 
Society.  Only  last  year  the  Royal  Geogr.nphical 
Society  awarded  him  the  Victoria  research  medal,  and 
we  may  fitly  conclude  this  notice  with  the  \rrdirt  of 
the  r>rcsidcnt  in  annoimcingf  the  award — a  verdict  in 
the  justice  of  which  aU  mast  agree — "  He  has  done 
more  for  oceaaogiapliitti  research  than  any  other 
single  individual." 

John  W.  Jvdd. 
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Tin  Orpanografdiical  Miueum  at  Monaco  ww  In- 
autturatrd  last  week  \sf  the  Prince  of  Monaco  in  the 

pTfscnce  of  a  fjathrririf;  of  more  than  two  hundred  ie\>rc- 
nentativn  of  Governmpnis,  of  scientific  institutions,  and  of 
oeeanographica!  research.^    Amoni;  many  olhrr-;  pr'-v'nt 
were      M.  Loul>rf.  rx-rrf*id'>nt  of  tho  Ffrnch  Rrpublir  : 
W.  Pit  hon.  French  Ministrr  of  For<  if«n  Affairs ;  Admirals 
of  the  Fleet  von  Koesfer  from  ricrmany  .m  ■!  r,r,  net  from 
Italy;  Vice>AdmiraI  dc  Jonqui^res,  commanding  the  French 
McdSterraneafl  Squadron  r  and  distinguished  representatives 
of  the  Oovernments  of  Spain  and  Portugal.   The  Institute 
of  France  sent  a  large  body  of  members  represrnting  the 
Academies  of  Sci'^nces  and  of  l  iiv   Aif;.    The  Academy  of 
the  Lincei  at  Rome,  the  Academies  of  Sciences  at  Berlin, 
Vienna,  and  St.  Petersburg,  the  Royal  Societies  of  lyondon 
and  Fdinhurgh,  the  Geographical  Soeiefies  of  Pari*,  Berlin, 
Vienna,  and  St.  Petersburg,  the  Challenger  Society,  and 
m.itiv   r.ili.  r   'ir.i  i.  t'.^  .intl   ; n'.i i iiil ins   were  amongst  the 
societies  sending  deieg.U'-b.    lite  British  Governnient  was 
not  represented  officially,  owing  to  some  blunder,  but  Mr. 
W.  E.  Archer,  of  the  Board  of  Agriculture  and  Fisheries, 
Mr.  J.  Y,  Buchanan.  F.R.S.,  Dr.  G.  H,  Fowler,  Prof. 
W.  A.  Hordman,  F.R  S  .  Dr.  J.  Scott  Keltie.  and  Dr. 
H.  R.  Mill  represented  British  marine  studies.    Among  the 
leadinfj  men  connected  with  oceanography,  marine  biology, 
•nd  kindred  sciences  in  other  countries  there  were  Mr. 
Bendalt.  of  Bordeaux;  Prof.  Drycalski.  of  Munich;  Prof. 
Foifl.    of   Lausanne;   Senator    Grassi,   of  Rome;  Prof. 
Haeckel,  of  Jena  ;  Dr.  P.  P.  C.  Hoek.  of  Haarlem  ;  Prof. 
!icn<ten.    of  Kiel ;    Prof.    Hergesell,  of  Strassburg ;  Dr. 
Knipovitch,  of  St.  Petersburg ;  Prof.  Kriimmel,  of  Kiel : 
M.  de  Marine,  of  Paris;  Prof.  Otto  NordenskjSld,  of 
Gothenburg :  Prof.    Penck.  of  Berl-n ;    Prof.   Perrier,  of 
Paris ;  Prof.  Pettersson,  of  Stockholm ;  Dr.  Schmidt,  of 
Copenh.'igen  ;  Dr.  .Schott,  of  Hamburg:  Prof.  .Supan,  of 
Breatau:  Prof.  Thoulet,  of  Nancy:  Prof.  Max  Weber,  of 
Amsterdam  •  and  Dr.  Riclianf,  director  of  the  new  museum, 
w'tfi  Vu>U.   H'Tget,  Joubin,  and  Portier,  of  the  Oceano- 
graphical  Institute  in  Paris.    The  museum  was  inaugurated 
by  the  Prince  of  Monaco  at  a  grand  function  on  Tuesday, 
March  29:  on  the  following  day  there  was  a  banquet  to 
three  hundred  guests,  and  the  evening*  were  occupied  by 
a  special  performance  at  the   famous  Opera   House  in 
Monte    Carlo,  n    display   of    fireworks  of  extraordinary 
brilli.itirf  in  tlir-  harbour,  ami  firi.nllv  liv  .t  mnfjniturnt  St.Ui- 
reception  in  the  gorgeous  apartments  of  the  ancient  palace 
of  fhe  GrimaMii,  Mieetings  of  four  eommlssions,  on  the 
Atlantic,  on  the  MeAterrancan,  on  the  perfecting  of  the 
Oceanographical  Institute,  and  on  the  bathymetrical  chart 
of  the  TSorlil,  WIT'-  til  1(1  unilrr  tli"  presidency  of  the  rrlntr, 
and  a  summary  of  the  proceedings  will  appear  in  another 
issue  of  N/tTtmc  Hie  Prince  comferred  the  Order  of  St. 
Charles  in  four  cImmi  On  ft  mimber  of  persons,  amongst 
whom  may  be  mentioned  as  receiving  that  of  the  second 
class,  or  r.immander,  Mr.  J.  Y.  Buchanan,  Senator  Grassi, 
Prof.  Pcnck,  and  Dr.  Richard.    The  princely  hospitality 
displayed  on  the  occasions  r\t' mUd  to  the  provision  of  free 
hotel  accommodation  for  all  the  visitors  invited  to  the 
/.'fcs,  while  tlie  representatives  of  States  were  entertained 
at  the  Palace  as  personal  guests  of  the  Prkice. 

S!R  Wit.iuM  Ramsay,  K.C.B.,  F.R.S,,  has  been 
nominuteU  president  of  the  British  Association  (or  the 
meeting  to  be  hekl  at  Portsmouth  next  year. 

S:f;    TT^siky   JoiivsTON,   G.C.M.G.,  has  been  elected  a 
corresponding  member  of  the  Italian  Geographical  Society, 
in  recognition  of  his  work  in  Africa, 
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W'f:  rvgrei  to  see  the  announcnv  nt  nf  the  death,  .it 
'  ijjhiy  vrars  of  .-ige,  of  Prof.  li.  I'tlugcr,  profe&sor  gt 
physiology  at  the  L  niversity  of  BoHA,  and  dircCtOt  «f  the 
Physiological  Institute  there. 

Tub  council  of  the  Institute  of  Metals  has  decided  to 
initiate  what  is  hoped  will  be  an  umual  series  of  May 
lectures.  The  first  of  these  will  be  given  in  L.ondoo  on 
Tuesd.-ty,  May  24,  when  Prof.  W.  Gowland.  F.R.S..  wilt 
deliver  a  lectuTO  OR  "The  Art  of  Working  Metals  in 
Japan." 

A  REPORT  from  Ikrlin  states  that  Prof.  Abcgg.  of  the 
I'niversity  of  Bre«lau,  was  killed  as  the  result  of  a  balloon 
.iccidflOt  OB  April  3.  Prof.  .Abegg  was  pre<:!dr'nt  of  the 
Silesian  ACranamie  Society,  and  a  prominent  ilgure  in  the 
t^Tnmn  aenMautic  worM. 

W'l  1.  .irn  from  r:v  Chfmist  tsrul  Drugi^iil  t'l.it  M  H-  nry 
Girtard,  who  died  at  Paris  in  1882,  made  tlie  State  hir 
residuary  legatee.  By  a  recent  decree  the  Minister  of 
Public  Instruction  placed  a  sum  of  4000!.,  being  part  of 
the  legacy,  at  the  disposal  of  the  University  of  Paris  for 
the  foundation  of  an  Institute  of  Radioactivity. 

.•\t    to-morrow's    meeting   <if    ih  •    Ruv.il  ■  loniical 

Society,  Prof.  P.  Lowell  is  expected  to  be  present,  and 
will  speak  upon  his  work.  Major-General  H.  P.  Babba^ 
will  exhibit  and  describe  a  calculating  machifle  which  be 
has  recently  completed,  corresponding  to  the  pordon  of 
the  analytical  ■  :i;;iri.-  whi.ii  his  father,  the  late  Charles 
Hahhaije,  named     J  Iv  Mill." 

.'\  Reuter  telegram  from  Berlin  states  that  an  e.Tpcdi" 
tion  will  leave  Bremerhaven  on  July  1  on  board  the  North 
German-Uoyd  steamer  Hams  for  Spitsbergen  in  order  to 
investigate  the  posalbilfttes  of  an  airship  flight  to  the 
North  Pole,  which  is  pl.innr^d  for  the  summer  of  tgii. 
The  party  will  include  Prince  Henry  of  Prussia,  Count 
Zeppelin,  arui  Trofs.  HerAesetl  and  Orygabki,  and  will 
number  altogether  twenty-four  members. 

Tus  valuable  ooUectioa  of  shells  formed  by  the  late  Mr. 
Thomas  Gr.iy,  a  wcl1*known  Glasgow  oonchologist,  who 

dii-d  rncetit!\  .it  the  advanced  age  of  eighty-niri".  n.is  be*n 
left  by  him  to  Kclvingrove  Museum,  Glasgow.  More  titan 
7000  species  of  shells  are  represented  in  the  collection, 
inchuling  both  British  and  foreign,  land,  ft«sh>water,  ond 
marine  forms.  It  is  said  to  be  the  finest  collection  of  its 
kind  in  Scotland,  and  piXM  ^•.^.in  p'.ir.  <  the  Kelvin- 
grove  Museum  well  abreast  of  the  leading  museums  in 
this  country. 

Av  In  l.istrial  and  Agricultural  Exhibitioa  will  be  held 
at  Odessa  from  May  1$  to  October  t  of  this  year.  During 
tlie  exhibition  there  will  be  lectures  on  technical  and 
scientific  Stibjects,  and  arrangements  are  being  niade  for 
some  congresses.  The  cooperation  of  scientific  men  i« 
invited  by  the  committee  of  the  e.vhibitiOQ  (OdesSSt 
Novo^i<■lsk.lja  4,  Technischc  Gescllschaft). 

Thb  Civil  Service  Commissionere  announce  that,  in 
addition  to  the  open  competitive  examinarion  for  situa- 
tions as  cartographer  in  the  Hydror;r.ipliiv-  Department  of 
the  .Admiralty,  which  is  to  be  held  in  July  nekt,  another 
open  competitive  examination  for  similar  sitvi-uicms  will  he 
held  in  December.  Forms  of  application  for  admission  to 
the  December  examination  will  be  ready  for  issue  about 
the  middle  of  Julr,  jin  t  v.'ill  then  he  obtainable  on  request, 
by  letter,  address-^d  to  the  Scirelary  of  the  Civil  Service 
Commission,  London,  W. 
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MB.  F.  G.  OtiiLviE,  f.B,,  ha*  been  appointed  by  the 
President  of  the  Ho.ird  of  Education  to  a  ii«w  pCMtt  of 
S«cretary  of  the  Board  for  the  Scicmo  Museuin»  GeolQCical 
Museum  afHl  n«»ological  Survoy.  Mr.  E.  K.  Chambers 
has  been  .ip[w'ini»'d  to  succ-od  him  as  prinrlpul  assistant 
srcrptarv  of  thr  Cfthnulugical  branch  of  the  Board.  Dr. 
H.  F.  Heath,  diro^tor  of  ^lecial  inquiries  and  reports,  ha¥ 
been  apiMimed  to  the  post  of  principat  assistant  secretary 
of  dM  imhrenitles  Imnch  of  the  Board  in  eorobination  witii 
his  present  post. 

Ma.  \V«LTRR  Ki  ^<i\ns,  Pi' sl,l.  rit  of  the  Board  of 
Education,  hii*  uppointrd  a  departmental  committee  to 
eonstder  and  report  upon  various  questions  in  regatrd  to  th« 
present  coodltioa  and  tlw  future  development  of  the  valu- 
able ooliectlcHis  comprised  tn  th*  fto.ird's  Science  Museum 
at  South  Kensingtun  rin<!  rnnln^H.iI  Museum  in  Jermyn 
Strc<?t.  In  particular,  the  committee  is  a&k>>d  to  .idvisp 
him  (ffl)  as  to  the  precise  educational  and  other  purposes 
which  the  collections  can  best  serve  in  the  national 
interests ;  (b>  as  to  the  lines  on  which  the  collections 
should  be  arran;;ed  and  developed,  and  possibly  modified, 
«f>  3«  morf  ''ff'-ciively  to  fulfil  these  purposes  ;  and  (c)  as 
ti,  th"  sfvi  .il  characteristics  which  shmiM  \«-  possessed 
by  the  new  buildings  which  it  is  hoped  will  be  crscted 
shortly  on  tlw  South  Kensington  site  to  house  these  collec- 
tions. >-n  i";  tn  .-•n.iMi'  the  latter  to  li*  rl.issiri.  J  .'ind  c.xhtbitcd 
in  the  manner  most  fitted  to  acciimplish  ilic  purposes  they 
.ire  intended  to  fulfil.  The  conimittr<-  is  as  follows  Sir 
Hugh  Bell,  Bart,  (cfaairman),  Dr.  J.  J.  Dobbie,  F.R.S., 
Sir  ArdiibaM  Geikie.  K.C.B..  P.R.S..  Dr.  R.  T.  Glase- 
i)r'3ok.  F.R.S.,  Mr.  Andrew  Laing,  Sir  Schombcrg 
McDonnell,  K.C.B.,  Sir  William  Ramsav,  K.C.B., 
F.R.S.,  Prof.  W.  Kipper.  Sir  W.  H.  White,  K.C.B., 
F.R.S..  with  Mr.  F.  G.  Ogilvie,  C.B.,  as  seoretaty. 

Reittrr  messajjes  from  Citnnia  record  that  i njption 
of  Xfuunt  Ktna  increased  in  violence  up  to  lite  tiwl  of 
March,  when  a  stream  of  lava  v..)--  i:i<)vlng  at  a  speed  of 
nearly  forty  yards  an  hour  in  the  direction  of  Cisterna 
Regtna,  near  Borrello.  On  April  4.  however,  the  activity 
had  constderablv  I'-sscni  d.  Ttio  sTr'-ams  of  lava  h.id 
diminished  in  volume,  and  tlumgid  Uiuir  direction.  They 
were  then  flowing  towards  Monte  Rinazzi  and  Monte 
Faggi.  submerging  the  lava  remaining  from  previous 
eniptions.  There  was  a  pronounced  reerudeseenee  of  the 
eruption  early  on  April  5.  The  lava  stream  flowing 
t.-in-ards  Cisterna  Regina  in  particular  increased  its  rate 
of  progress  to  10  metres  an  hour,  and  reached  a  spot  only 
350  metres  distant  from  the  Nicolosi  Borello  road,  destroy- 
ing the  cultivated  land  on  its  course. 

The  summary  of  the  weather  for  the  ftrst  three  months 

of  the  presen*.  t.  nr,  \\\'.\  issued  by  the  Meteorological 
Office,  shows  ihjt  :ii>-  in<iiii  temperature  was  above  the 
average  over  the  entire  kingdom.  The  r.ii;if.ill  was  below 
the  average  in  the  north  of  Scotland,  and  in  agreement 
with  the  average  in  the  north-east  of  England,  whilst  in 
all  other  districts  the  fall  was  in  excess  of  the  average  ; 
tho  grratest  excess  was  3  77  inches,  in  the  north  of  Ireland. 
The  largest  total  measurement  14-61   inches,   in  the 

north  of  Scotland,  and  the  least  jsi  inches,  in  ttie  east 
of  England.  The  number  of  rainy  days  were  everywhere 
!a  excess  of  the  average.  There  was  an  excess  of  sun- 
shine over  the  whole  of  Great  Britain,  amounting  to 
84  hours  in  \\v  Midland  counties,  76  hours  ;n  [n  - 

west  of   England,   and  70  hours   in   the  south-west  of 
England.  Tlw  largest  aig^rei^te  duration  of  sunshine  for 
the  three  month  =  w:i<;  ^f^i  hnrirs,  in  the  CbMrtel  IsUind*, 
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and  the  least  aia  hours,  in  the  north  of  Ireland.  There 
was  an  excess  of  sunshine  in  twelve  out  of  thirteen  weeks 

in  the  Midland  counties,  and  in  eleven  out  of  thirteen 

weeks  in  thf;  souih-west  of  England. 

Mr.  R.  M.  BASRiNOtOM,  writing  from  Fascarop,  Bray. 

Co.  Wicklow,  -  I.  s  'On  March  31.  at  9  a.m..  th  -  !■  il- 
ii»g  of  the  wet-bulb  mercurial  llicrniometer  4  feet  from  the 
ground  in  a  Stevenson's  screen  WaS  1°  F.  higher  than  the 
dr}-bulb  mercurial  thermometer  5  inches  distant  in  the 
same  screen,  the  readings  being  46*  and  45"  res|>ectivcly. 
.Assuming  the  instruments  are  accurate  and  in  working 
order,  can  such  a  thing  occur?  "  He  adds  that  at  the 
moment  of  observation  the  tcn-peraturc  was  falling  rapidly. 
A  distinguished  meteorologist  informs  us  that  cases  of  the 
wet  bulb  above  the  dry  are  by  no  means  rare,  but  the 
diflrrence  ;^  i.n  K  so  miH  h  as  1'.  They  are  generally 
dealt  with  in  praitice  by  attributing  the  differences  to 
instrumental  errors  or  temporary  meteorological  circum- 
stances (such  as  the  ra|4d  fall  of  temperature  noted  by 
Mr.  Barrington).  which  bring  out  an  imperfection  in  the 
conventipoal  methods  of  thennomeiir. 

The  tragedy  which  deprived  M.  Charlois  of  hi?  !!['■  on 
Easter  Day  deprived  French  astronomy  of  a  bulJiant 
worker  and  the  Nice  Observatory  of  an  enthusiastic 
observer.  M.  Charlois  devoted  himself  chiefly  to  the  minor 
planets,  and  was  only  second  to  Dr.  Mas  Wolf  in  the 
number  of  these  bodies  which  he  discovered.  At  the 
foundation  of  the  Nice  Observatory  by  M.  Bischoffsheim 
in  iSSi,  ("h.irlfj;-.  \va<.  .'ijipointfd  ^.  1  r.Mr\  \o  M.  Perrotin, 
the  first  director,  and  in  1887  was  given  diarge  of  the 
minor  ptenet  srark.  Obscrvbig  with  the  jS^cm.  refractor 
he  discovered,  up  to  December,  iqo2,  104  which  previously 
had  escaped  detection.  Twenty-seven  oT  these  were  found 
visually,  betw^-.  n  1888  and  1892  ;  but  M.  Chaj  loi--  w.is  the 
first  to  adopt  Dr.  Wolf's  photographic  method,  and  thereby 
added  seventy -seven  more  asteroids  to  the  rapidly  growing 
family.  These  he  discussed  In  vol.  viii.  of  the  Annals  of 
Nice  Observatory,  but  be  also  publish^  a  number  of 
Mili'ti,  til '^■■r\ .it'nn-,  in  the  BuUftin  astrono»ii.pi,-,  the 

Aiirmnitiusehe  i^athttshUn,  &c.  ;  for  this  work  he  was 
awardt-d  the  Janssen  medal  of  the  .Astronomical  Society  of 
France  in  1899.  Minor  planets  did  not,  however,  absorb 
all  M.  Charlois*s  energies,  for  be  observed  manV  comets, 
measured  doubl  -  ^t  n-.,  made  a  great  number  of  latitude 
t>bservations,  and  accompanied  M.  Thollon  to  Spain  for 
the  transit  of  Venus  in  1883.  At  the  transit  of  .Mercury 
in  1007,  he  made  observations  which  afforded  corrections 
to  the  ephemeris,  and  he  also  rendered  valuable  astistance 
to  the  International  AstKii^t  iptwu  Cnr.fi  i^nce  in  their  work 
on  Eros;  it  is  uiiLtt jiiog  to  not--  tli.it  tie  secured  a  plate 
showing  the  trail  of  this  rcmarkabk-  asteroid  on  the 
same  evening  that  it  was  discovered  by  De  Witt,  but  did 
not  recognise  It  until  after  ttic  announcement  of  the  dis- 
cov  :\  Ir.  the  Berlin  observer. 

LiTTLB  has  hitherto  been  known  of  the  language  of  the 
Yana  tribe  of  Indians,  who  occupy  part  of  Shasta  County, 

in  tho  iiorth-'rn  ri  ^ion  of  C.i!iforn!.i.  Thi^;  want  hn<;  now 
been  supplied  by  Mc&srs.  E.  baplr  and  R.  B.  Dj.\.on,  who 
have  contributed  to  the  ninth  volume  of  the  Publications 
of  the  University  of  California  a  series  of  legends  recorded 
from  the  Hps  of  the  two  last  survivors  of  those  faamed  in 
the  tribal  tradit-ans.  One  of  these  tales  is  a  remarlcable 
variant  of  the  Ptometheus  type  of  legend,  describing  how 
Fox,  Sandp-.p>"r,  anil  Coyote  stole  the  fire,  how  the  world 
was  burned,  and  how  the  thieves  escaped  in  a  basket  which 
Spider  hawlBd  up  to  heaven  by  his  diread.  Another  and 
less  complete  verrion  of  the  tale  hai  been  pubBshed  by  Mr« 
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7.  Ciirrin  in  his  "  Crj-ation  Myth^  of  Pritnitlv'-  America." 
The  present  collection  of  tales,  recorded  in  two  dialects, 
'Will  prcMTve  for  the  nw  of  philologitts  •  language  which 

i«  fatH  brfori-  lnn(^  to  disapprrar. 

The  group  Mesozoa  is,  as  is  well  known,  a  Icind  of 
Ktekglcal  waate-paper  basket  Into  which  varioaa  obacorp 

■forms  of  extremely  lowly  organisation  have  b-wn  cast  from 
time  to  time.  Many  of  these  forms  are  of  cjrent  interest 
a*  indicating  po^'-ibl--  trnnsit'ums  from  !hr  unic-llular  to 
Ibe  multicellular  condition.  The  genus  Haplozoon  has  been 
added  to  this  mtscvtlaneous  assMnUaise  bf  Dr.  Dogiel, 
-who  describes  some  new  species  thereof  in  the  Zetlsehrift 
itif  wissensehaftUchf  Zoolo(;ic  (Band  xciv..  Heft  ■^).  These 
T'^marknhlr'  p.-ir.i'-iti's-.  whifh  Uv-  in  tlie  oliment-iry  canal 
of  various  polychste  worms,  occur  in  the  form  of  singlo 
■«r  multiple  chains  of  ceHs,  the  first  cell  of  die  aeriet  being 
provided  with  one  or  more  stylets.  Dr.  Dogiel  has  pro- 
posed the  group-name  Catenata  for  these  org-inisms,  which 
ho  considers  to  he  rJerA'cd  from  the  unic'llul.ar  Peridinea, 
and  to  exhibit  protophyte  rather  than  protozoon  af!tnitie8. 

In  a  paper  on  the  stability  of  the  physiological  proper- 
ties of  roliform  orf;.inisms  (Crnlrnlbl.  f.  Bakteriologie, 
Abt.  it.,  Bd.  36,  1910,  S.  161)  Mr.  Cecil  Kevis  suggests 
'that  the  capachy  of  a  micro-organism  to  ferment  various 
Migan,  poljrhydric  alcohols,  and  polysaccharides  depends 
on  the  presence  of  certain  atomic  groups  in  the  substances. 
Thus  clui^osr,  rnannose,  galactose,  Isevulose,  and  lactose 
all  contain  the  group  •i— CHOH— O — CH— .  and  are  fer- 
tnented  hf  BaeHhu  mV,  while  sucrose  does  not,  and  ta  not 
fermented  by  many  strains  of  B.  coU.  AttenpU  were 
made  to  change  the  fermentive  propertiea  of  Vartoua  atrains 
of  />'.  ccli  rjnd  other  organisms  hy  prolonged  sojourn  in 
soils  cpnfaminatL*d  witli  faeces,  SiC,  and  in  a  non- 
•llHilDitnous  nr-dium.  After  some  months  changes  were 
feequenti/  noticed  in  the  organiamt  isolated.  Thua  with 
one  trpieat  9.  eeJi  which  fermented  laetoee,  dutdtol  and 
i;iui-ose  w'.'ll  in  tvv.  rifv-foiir  hours,  after  sf-v^n  months  in 
soil  contaminated  witli  human  fives  an  organism  having 
the  original  properties  was  isolated,  and,  in  .idditioo,  three 
Other  forma.  A,  B,  and  C,  wera  isolated,  characterised  by 
differenees  in  the  appearance  of  thdr  eolanlet.  Of  these, 
-A  .nnd  C  f;av'^  ih»  original  reactions  uncltanged,  but  B 
ferniented  noiif  of  the  test  substanres.  Other  instance^  of 
similar  changes  are  given.  In  rontrol  culturea  htpt  on 
gelatin,  in  general  no  change  at  all  occurred. 

TnK  Municipality  of  Hanover,  according  to  a  paper  by 
Mr.  E.  Howarth  on  snme  German  museums  in  the 
February  number  of  the  Muteums  JmuntA,  desenrea  the 
gratitude  of  antiquarians  for  having  restored  and  fitted  up 

as  a  museum  Leibnitz  Hons?,  the  picturesque  fifteentl-.- 
century  residence  of  .1  German  merchant.  It  r:o:i*ains  four 
stor'vs.  all  stocked  with  objects  of  industri.d  .art  and 
industry,  arranged  from  an  Bathetic  rather  than  a 
at(stematie  point  of  i^w. 

1m  the  March  number  of  the  /ri<;t  Nututalist  Mr.  R.  J. 
Ussher  gives  hi*  experiences  of  cavern-cxptoration  in 
Ireland,  in  which  he  has  taken  so  large  a  ^ara.  Host 
important  of  all  is  the  mammoth-cave  near  Doneraile, 
Cork,  which  was  worked  from  1904  onwards,  and  is  older 
than  any  o'hfr  rxr.-jit  Stiandon.  This  cavern  takes  its 
name  from  the  number  of  mammoth-remains,  but  is  also 
characterised  by  the  abundance  of  reindeer  and  the  absence 
of  red  deer,  wild  boar,  and  badger. 

AocoRomo  to  the  report  of  the  Lancashire  and  Western 
Sea*1lth«les  (to  which  alhiaion  waa  made  in  a  reeeot  issue), 

th^r"  is  reason  to  believe  that  black-headed  gulls  are 
injurious  to  cockle-beds.     In   the   Floodborough  district 
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these  birds  have  bn-n  asce  rtained  to  f'-ed  almost  exclusively 
on  young  cockles,  whicli  they  piik  out  of  the  sand.  It 
is  accordingly  recommended  tliat  these  birds  should  be 
excluded  from  the  Wild  Birds  iVotection  Act,  and  their 
eggs  destroyed  in  the  breeding  season. 

In  the  course  of  an  interesting  account  of  his  recent 
journey  in  nortli-we*tern  .Arabia,  published  in  the  March 
number  of  the  Geographical  JownuHt  Mr.  I>ouglas 
Carruthers  claims  to  be  the  first  European  who  has  sighted 
the  Arabian  ostrich  wnce  Palgravc's  thne.  Three  were 
seen  in  the  Wadi  Hidrij,  about  tso  miles  south-east  of  the 
Dead  Sea,  which  is  probably  the  northern  limit  of  these 
birds,  the  range  of  which  includt-s  all  the  interior  of 
Arabia.  It  ia  suggested  that  the  Arabian  ostrich  is  in* 
separable  from  the  typical  ^fmfMo  cameUt$  of  Nordi 
Africa,  but  since  the  .Arabian  orvx  and  haTioon  are  distinct 
from  their  African  relatives,  this  i*  by  no  means  certain, 
and  can  only  be  determined  by  the  acquisition  of  actual 
apocimana.  Mr.  Cartutbera  states  that  the  interior  of 
Arabia  i«  undergoing  secular  dedceatlao.  so  that  mutf  of 
the  Beduia  find  It  increasingly  diScoH  to  Buiintain  thetn- 
selves. 

Tm  question  of  the  proper  pose  of  tfw  Umbo  of  Di|do- 

docus.  wh-rh  was  opened  some  months  ago  by  Dr.  Hay, 
has  been  taicen  up  ai;ain  by  Mr.  G.  Tornier  in  a  paper 
published  in  the  Sitzber.  Ges.  naturfor.  Berlin,  1909,  p. 
193.  in  this  paper  a  restoration  is  given  of  tliu  skeleton, 
in  which  the  shoutder^rdle  is  pushed  low  down  and  the 
humerus  and  femur  are  extended  almost  hofiSDataliyt  >0 
as  to  bring  the  belly  within  a  very  short  distance  of  the 
ground,  while  ;h«-  head  and  neck  are  raised  aloft  in  swan- 
like  fashion,  the  feet  being  mounted  in  wholly  plantigrade 
sQrloi  The  general  appearance  of  the  skeleton  is  somewhat 
grotMtpia^  Ofl  p.  519  of  the  aerial  cited  Mr.  Toroier  r^tlica 
to  those  who  have  criticised  his  restoration  of  Diptodocus. 
Prof.  O.  Abel  (Verh.  h.k.  tool.  hot.  Ges.,  Wien.  1909.  p 
117)  has  likewise  entered  ihe  lists,  and  urges  that  all  the 
sauropod  dinosaurs  were  "  elephant-footed,"  that  is  to  say, 
in  place  of  being  plantigrade,  their  feet  were  of  the  semi- 
digitigrade  type  characteristic  of  the  Preboaddca,  with 
posterior  foot  pads.  This  ^f^.  Tornier  refuses  to  admit  in 
■  a  paper  published  in  the  Sittber.  Ges.  naturfor.,  Berlin. 
1909,  p.  537,  where  the  completely  plantigradl  chonctcr 
of  the  feet  of  these  reptiles  is  re-asser'.ed. 

Mr.  B.  H.  Ransom,  assistant-custodian  of  the  helnnlntho- 
logical  collections,  the  National  Museum  of  Washington, 
has  written  a  valuable  work  on  the  tanioid  cestodea  of 
I  North  American  birds  (BuUetfn  No.  69.  U.S.  Natfonal 
I  Museum.  Wash-nj'on,  trjrx)).    Teti  years  ago,  when  studr- 
I  ing  under  Prof.  H.  B.  Ward,  at  that  time  of  Nebraska, 
he  began   an    invest'f^ation   into   the  cestnd'^s   of  North 
I  Americao  birds,  and  the  present  volume,  of  140  pages,  is 
the  first  outcome  of  tMa  research.  The  volume  cootatiis 
I  detailed  descriptions  of  five  new  species,  and  there  are 
I  numerous  udiijuate  figures.    It  also  contains  keys  to  Ae 
L'/  iiera  of  the  supcrfamily  Taenioidea,  diagrams  of  families, 
subfamilies,  and  genera,  and  lists  of  the  species  occurring 
in  North  American  birds  are  added.  The  recent  mono 
graph  of  Dr.  O.  Fuhrinann,  the  well-kaown  authority  on 
bird  tape-worms,  has  been  of  great  service  tO  the  author. 
Mr.  Ransom's  paper  ends,   as   is  usual  with  American 
publications,  with  a  very  full  bibliography  and  an  awurate 
and  full  Index,  for  which  we  cannot  be  too  grateful  to  tfie 

author. 

'     Dr.  K.  M.  Levander  has  published  an  important  work 

Ion  the  food  and  parasites  of  fishes  in  tlic  (iu'.f  of  Finland  ' 
C*  Beobachtungen  ilber  die  Mahrung  und  die  Paraaiten  dar 
Fische  des  Finniscben  tCteitUMns/*  FvmUmiische  Hyirtf 
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f>r«phisch'Biologische  L'nlersuchunf<en,  No.  5,  Hetsingfors, 
iooq),  supplementary  to  the  earlier  works  of  Dr.  O. 
Schneider.  .\  work  of  this  kind  requires  very  careful 
analysis  and  abstracting,  and  if  we  arc  to  learn  which  of  the 
»pectes  forming  the  food  has  supplied  the  parasites  in  ques- 
tion, wc  inust  carry  the  research  rather  farther.  We  have- 
in  this  work  very  long  lists  of  species  of  'insects  and  their 
Urv:c,  of  CrusT.ncea  and  their  larvae,  of  molluscs,  occasional 
worms,  and  other  fish  all  eaten  as  food.  We  have  also 
considerable  lists  of  ccstodcs,  trematodes,  nematodes, 
Acanthocephola,  &c.,  but  the  paper  does  not,  in  our  opinion, 
sufliciently  attempt  to  indicate  which  fuod-animal  brought 
into  the  body  of  the  fish  the  several  p.irasites  enumerated. 
Nevertheless,  the  wurk  forms  a  foundation  fur  further  in- 
vestigation, and  one  which  will  afford  material  for  a 
greatly  developing  subject. 

The  spread  of  interest  in  ecological  botany  is  naturally 
creating  a  demand  for  photographs  and  lantern-slides  of 
t)-pical  areas  of  vegetation.  Mr.  W.  B.  Crump,  of  Halifax, 
who  has  taken  part  in  some  of  the  British  botanical 
surveys,  has  accumulated  a  series  of  photographic  negatives 


Calluna  Heith  :  a  Chekhir*  Mere,    (o)  Moiinm  cetrnUit  \  (tf^Jtmut  m^mut. 


depicting  many  of  the  recognised  plant  associations,  from 
which  he  offers  permanent  photographic  prints  (15  by  13 
inches  or  13  by  10  inches)  made  by  the  ozobrome  process  or 
lantern-slides.  The  more  detailed  studies  arc  only  offered 
as  lantern-slides.  Descriptive  notes  arc  supplied.  The 
photograph  reproduced  represents  a  Cheshire  mere,  near 
the  margin  of  which  clumps  of  Molinia  toeruUa  are  grow- 
ing, while  heather  is  seen  in  the  immediate  foreground,  and 
a  plot  of  Juncus  supinus  occurs  on  the  further  side. 

The  first  issue  of  the  Kcw  Dullftin  (1910)  opens  with  a 
descriptive  list,  communicated  by  Mr.  G.  Massee,  of  new 
exotic  fungi.  An  agaric,  Marasmius  scandens,  so  called 
from  the  way  it  extends  its  cord-like  mycelium  and  pro- 
duces the  resupinatc  pilei  at  Intervals,  is  reported  to  cause 
considerable  damage  to  cocoa  plants  on  the  Gold  Coast. 
Two  suspected  insect  parosites  are  described,  viz.  ScfefO- 
derrit  gigaspora,  taken  on  orange  leaves  with  scale  insects, 
rind  Septocylindrium  suspfctum,  found  on  the  bodies  of  dead 
*■  frog-hoppcrs. "  A  new  parasite  on  the  roots  and  branches 
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of  Hevea  brasiliensis,  received  almost  simultaneouily  from 
Singap<jre  and  the  Gold  Coast,  receives  the  name  of 
Diplodia  rapax  (.Melanconiacese).  Mr.  A.  D.  Cotton  con- 
tributes an  article  on  the  growth  of  the  alga  Ulva 
latitsima,  which,  in  contrast  to  most  algz,  flouriihe*  in 
stagnant  and  sewage-polluted  water. 

Messrs.  J.  B.  BAiLLiiRE  bt  Fils  are  issuing  a  small 
monthly  booklet,  Le  Mots  agricoU,  containing  notes  likely 
to  be  of  value  to  the  agriculturist,  the  vine-grower,  and  the 
gardener.  There  are  also  detailed  notices  of  the  recent 
publications  of  the  firm. 

The  necessity  for  continued  work  on  the  sugar-cane  i» 
thoroughly  recognised  in  the  West  Indies,  and  bullatins 
arc  regularly  issued  setting  forth  the  results  obtained  up 
to  the  time  of  publication.  We  have  recently  received 
Pamphlet  No.  63  of  the  Imperial  Department  of  Agricul- 
ture for  the  West  Indies,  giving  a  summary  of  the  results 
obtained  in  .Antigua  and  St.  Kitts  during  t90&-9. 

TiiK  Agricultural  and  Horticultural  .Association  issue  an 
annual  booklet  entitled  "  One  and  All  Gardening,"  con- 
taining   a    number    of  short 
"  articles  of  interest  to  gardeners 

and  others.  Among  the  most 
attractive  is  one  by  the  Hon. 
H.  A.  Stanhope,  in  which  the 
legends  attached  to  certain 
plants  are  pleasantly  re-told. 
The  outdoor  school  lessons 
given  nt  the  Frensham  Schools 
in  Surrey  are  described,  while 
Miss  Sipe  writes  on  school 
gardening  in  the  United  States. 
The  booklet  is  well  illustrated. 


From  the  Edinburgh  ~  and 
East  of  Scotland  College  of 
.Agriculture  we  have  received  a 
bulletin,  by  Dr.  Lauder  and 
Mr.  Fagan,  giving  the  milk 
records  for  the  dairy  herd  at 
the  Rosslynlee  .Asylum.  .An 
attempt  was  mode  to  trace  the 
relation  between  ventilation  of 
the  cow-sheds  and  the  yield  of 
milk,  but  the  results  are  not 
very  decisive.  So  far  as  they 
go,  they  indicate  that  the 
animals  in  the  well-ventilated, 
and  therefore  colder  shed,  gave 
at  least  as  much  milk  as  those  in  the  warmer,  ill-ventilated 
sheds,  and  remained  in  a  healthier  condition. 

A  REPORT  has  recently  been  issued  by  Mr.  E.  Brown  on 
the  poultry  industry  of  1909,  from  which  it  appears  that 
the  decline  in  the  import  of  foreign  eggs,  which  haa  been 
going  on  since  1903,  still  continues,  not  so  much  as  a 
result  of  increased  home  production  as  of  increased  require- 
ments by  Germany,  now  the  largest  importer  of  poultry 
produce  in  the  world ;  but  although  the  amount  of  our 
imports  has  declined,  the  values  have  risen,  and  the  factors 
at  present  controlling  prices  seem  to  be  permanent.  It  is 
urged  that  farmers  and  small  holders  have  now  an  oppor- 
tunity in  connection  with  poultry  raising  such  as  they  never 
have  had  before. 

Ik  vol.  lii.,  part  iv.,  of  Smithsonian  Miscellaneous 
Collections,  Mr.  G.  P.  Merrill  describes  and  figures  a  stony 
meteorite  which  has  recently  come  into  the  possession  of 
the  U.S.  National  Museum  at  Washington.    The  interest 
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(if  this  speiinien,'  which  Is  of  rudely  qundrangular  form, 
with  a  innximiiin  diameter  of  about  3^  inches,  con!ii-.ts  in 
the  fact  that  it  was  actually  seen  to  fait  by  the  late  Mr. 
B.  F.  Wibon  on  October  15,  In  McDuIRe  Count>, 

f;>'or(<!a.  It  felt  w'i'rn  a  distance  of  about  thirty  yards 
of  the  observer,  who  was  engaged  at  tJic  time  in  picking 
cotton,  and  was  at  first  under  the  impression  that  some- 
one had  thrown  a  stone  at  him.  The  meteorite  buried 
itteir  10  «  depth  of  some  6  or  8  Inchn  in  the  ntl. 

An  application  of  the  hyilrodynamical  theory  of  sdchcs 

to  the  Lake  nf  ("■i;irda  (Benaco)  forms  the  subject  of  an 
essay  by  Dr.  I'laiicesco  Vercelli  {Slcnxorie  del  II.  Ittitulo 
Lombarilo,  vols,  xsi.-jsxii.  (3],  1).  The  form  of  the  lake 
is  very  irregular,  the  lower  end  being  divided  into  two 
branehes  by  a  rock  forming  the  peninsula  of  Sirmlone, 
and  projecting  for  n  considerable  distance  further  under 
water.  The  author  has  calculated  the  positions  of  the 
various  nodes,  and  has  npjUi'-J  Chrystiil's  so-called 
"  quartic  approximation  "  to  detennine  the  periods  of  the 
varleiu  osciOattons.  On  comparing  these  with  Hmno- 
graphical  observations  made  at  Desenzano,  a  good  agree- 
ment has  been  obtained,  while  the  formuUc  of  Mcrlan  and 

of  Du  Boys  are  stated  HO*  to  h«.v«  led  to  the  same  satis- 

f  irtorN'  conclusions. 

The  ordinary  form  of  liquid  bath  for  the  determination 
of  metttng  points  has  been  modified  by  the  Introduction  of 

nn  ntr-bubhl"  <:v^t<~m,  causing  a  rapid  ririiitation  of  the 
liquid,  and  hence  a  uniform  tcmperattin*.  The  same  idea 
has  been  very  ingeniously  applied  by  Mr.  H.  Stoltrenbcr^^  , 
{Zgilschrift  fUr  physikalische  Ckemie,  March  11}  in  design- 
ing a  low-temperature  cooling  b*th.  The  liquid  (pentane) 
is  caused  to  circulate  by  means  of  hydrogen  bubble<i 
through  a  spiral  dipped  in  liquid  air,  ether,  and  solid 
carbon  d'oxnlc,  ar  .1  mlxturr  of  iff?  and  salt,  according 
to  the  temperature  required,  and  then  passes  into  the 
vacttum^iacleettcd  vessel  In  which  the  measurements  are 
carried  out.  The  temperature  can  be  easi^  reflated  by 
altering  the  amount  of  the  spiral  imcnersed,  and  can  be 
kept  very  constant. 

Is  the  Annalcn  der  P/iniJ.\  iv.,  -,0  Inirv)),  Or.  M.  l..iu- 
discusses  the  question  of  thcrniodynanitc  reversibility  as 
oppOed  to  diffraction  of  Kght  tfiroitgh  •  grating.  The 
question  has  assumed  a  new  aspect  since  the  investigation 
of  the  properties  of  coherent  pencils  has  shown  that  regular 
r'  n'nrioii  .ind  refraction  at  the  surface  of  two  [v.nli.i  is 
not  essentially  irreversible.  The  conclusions  at  which  Dr. 
Laue  arrives  are  fairly  simple  and  straightforward.  If  an 
indefimteljr  extended  train  of  pbne  light  waves  falls  on  an 
equally  Indeflnttety  exlpndi<l  f:r:i;ing  no  irreversible  change 
tnki;s  place.  Oil  th-  ottv-r  h  inil.  if  the  ^:  it;nj^  is  lini.ti'-l 
in  extent  the  measure  of  the  irreveisibie  changes,  in  terms 
of  .  ruropy,  la  equivalent  to  that  produced  by  diffraction 
through  tn  sipertHre  equal  in  size  to  the  grating  itself. 
Thus  tile  lar^r  the  area  of  the  grating  the  less  entropy 
change  is  associated  with  the  diffraction,  and  every  inter- 
mediate condition  exists  between  the  practically  reversible 
difTr.ii  t;on  of  ;i  \-  r\  l.irge  pencil  of  light  and  the  irreversible 
diffraction  of  a  small  one.  In  the  Physikalistke  Zeitschrift, 
X.,  pp.  807-10  (1909),  Dr.  Laue  enunciates  analogous  con- 
clusions. Me  finds  that  ihr  sr.ittering  of  light  by  small 
transparent  particles  is  irreversible,  and  that  if  diffraction 
at  a  grating  is  aeeompanied  by  .nbsorption  the  change  of 
entropy  is  the  samt  as  if  the  absorption  were  associated 
with  an  equivalent  geometrico-optical  process.  We  have 

her"  a  s^nifil.'  ''lus*;  .il'riii  .'f  fiit'Iiti    of  fiirmiilating  a 

thermodyn.imical  scheme  on  the  <fy,  1  dennition  of  cnlrupy. 
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At  the  same  time,  the  principle  of  coherence  does  not 

render  it  possible  to  produce  an  increase  of  available 
energy,  but  only  to  rescue  what  would  otherwi»e  be  lost, 
m  l  this  is  not  inconsistent  with  a  broader  anufldation  of 
the  laws  of  thermodynamics. 

Mbmrs,  C.  Pmur  and  Son,  Liq.,  have  issued  a  plani* 
sphere  of  the  earth  (price  7s.  6d.  net),  devised  by  Mr.  G.  F. 

Miirrll.  liy  which  it  is  possible  to  determine,  with  a  single 
adjustiut-iit,  the  local  time  corresponding  to  any  given 
Greenwich  time,  or  vice  versa.  The  whole  surface  of  our 
globe  is  projected  upon  a  disc  about  93  inches  in  diameter, 
capable  of  rotation  about  a  pohit  fixed  at  (he  North  Pble. 
Parts  of  this  disc  show  through  a  cirrukir  window  about 
13  intlitjs  in  diaiiiL-tcr  on  the  fare  of  th'-  planisiiher.-,  and 
around  this  window  ll.i-  hour  lin<-s  .Trr-  marked,  so  that 
the  relation  between  the  meridians  on  the  map  of  the  earth 
and  the  time  ean  be  seen  at  once.  About  tinee  years  ago 
the  same  publishers  produced  a  "  Standard  Time-dial,"  in 
which  the  north  and  south  hemispheres  of  the  earth  were 
mounted  back  to  back  and  rotated  tof;cth-r  on  a  single 
pivot  (sec  Nature,  October  31,  190;).  The  planisphere  now 
issued  serves  the  same  purpose,  and  while  it  has  the 
advantage  of  enabiiiig  tha  relation  between  the  times  at 
any  parts  of  ^e  world  to  be  seen  at  a  single  glance,  it 
suffers  from  tlie  dis.nlvnnt.ig-'  of  great  dist<irtion  in  th<: 
case  of  regions  south  of  the  equator.  For  the  consideration 
of  relative  times  this  distortion  does  not  matter,  though  it 
would  be  misleading  if  used  for  purpoaea  of  geogjraphical 
instruction,  and  it  enables  believers  in  a  fiat  earth  to  show 
ttint  ull  the  phenomena  of  !(>ral  time  can  be  explained  on 
their  theory.  The  diagrams  of  constellaiiuns  inserted 
around  the  circular  opening  convey  a  completely  wror>; 
impression  as  to  the  relation  of  the  stars  to  the  earth , 
but  while  the  planisphere  will  he  of  little  value  education- 
ally, it  provides  a  very  convenient  means  of  determining 
easily  the  corresponding  standard  times  at  any  instant  in 
different  parts  of  the  earth. 

The  first  edition  of  Prof.  J.  Pcrcival's  "  Ai^rit  uliural 
Botany "  was  published  by  Messrs.  Duckworth  and  Co. 
ten  years  ago,  and  was  favourably  reviewed  in  these 
columns  (vol.  Izli.,  p.  570).  The  work  has  been  accepted 
as  the  standard  text'book  for  agricultural  students  and 
others  concerned  with  (ii.niii.il  a^incts  of  bot.ii.v,  .md  we 
are  glnd  to  welcome  the  appearance  of  the  fourth  edition. 
.\  new  chapter  has  been  added  on  the  Linacx,  with  p.ir- 
tieular  reference  to  Oa*  or  Unseed:  and  among  the  add*, 
tlons  is  an  account  of  Mendellan  laws  of  Inheritance,  to 
which  niuch  expcrim' ii;al  u  ork  has  been  J!:vo;.:>d  sinct: 
the  original  volume  appeared  in  1900.  1  he  book  now 
contains  about  twenty  more  pages  than  the  first  edition, 
and  the  revision  and  additions  will  enable  it  to  maintain 
the  high  position  it  holds  among  text-boolcs  for  the  study, 
laboratory,  and  the  reference  bodk-ahelf. 

.\  COMPREHEVSU  F-  (.  a!  .lloijue'  of  impeirfant  wofks  on 
mathematics,  astronucay,  physics,  chenustry,  and  kindred 
subjects  is  comprised  in  the  first  part,  just  issued,  of  tlM 
supplement  to  Messrs.  U.  Sotheran  and  Co.'s  "  Bibliotbeca 
Chemlco-Mathemattca."  The  notes  to  many  of  the  works 
are  both  intc;- -!iri.;  and  curious,  and  they  make  this  cata- 
logue a  readable  publication  instead  of  merely  a  list  of 

titles  of  books. 

Messrs.  Watts  a.nh  C<'  have  issued  for  the  Rationalist 
iVcss  Association,  Ltd.,  a  cheap  reprint  of  Prof.  Maeckel's 
"  Last  Words  «a  Evehition."  The  prtee  of  the  new 
edition  is  sispeoce  ta  paper  covers  and  one  dtiUing  hound 

in  cioiii. 
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OccrLTATioN  OF  Mars,  Ai'kii.  13. — An  occultation  of 
Mars  by  th-  iiii  oii  will  take  place  at  10.2S  p.m.  on  .\pril  13, 
iNe  planet  lii -.ipptarinc  behind  the  dark  limb  of  the  moon 
ti  t>.»it>on-.inglc  0°.  Emersion  will  take  place  at  iih.  .fiu 
p  m.  in  position-angk  a7J>°,  the  angle  in  each  case  Iv  uiji 
r^x-koned  front  the  nnitn  point  of  the  nioon  towards  the 

east. 

CoMFr  I. J  10a  .^^D  HalL8V*S  Comct. — From  an  article 
t>\  .Mr.  Knux  Shaw,  published  in  Xo.  40  of  the  Cairo 
Scientific  Journal,  we  learn  that  photographs  of  comet 
loioa  were  seettrrd  al  the  Helwan  Observatory.  The 
'..net  was  tirst  s' t  11  ten  minutes  after  sunset  on 
J.^riuary  20.  clouds  having  prevented  earlier  observations. 
1  he  Reynolds  reflector  was  not  ready  fur  pin  itographing 
obj>.-cts  at  such  low  altitiid'^s,  but  some  ^tuA  piiotographs 
w-re  secured  with  a  4-;iu  h  ( 'oake  lens  on  January  24,  25, 
J7,  and  a8 ;  more  cloudy  vn.ather  then  intervened.  The 
photographs  show  the  twin  tails  and  also  the  southern 
secondary  tail,  which  is  much  fainter,  and  can  only  be 
traced  to  n  diNtain'-  nf  ^a'  ttoiu  th'-  head. 

.Mr.  Sh;n\  nisM  publishes  a  useful  diagram  of  fhf 
jf  Halley\  ri>:ii-  f,  with  regard  to  the  sun  and  tlic  .  .ir-b, 
during  the  period  February  t  to  May  19.    A  photograph 
of  this  objei't.  obtaine<l  at  Helwan  on  January  s8i  showed 
f.iint  traces  of  a  tail  about  18'  in  length. 

Three  excellent  photographs  of  igioa,  and  one  of 
Halley'<(  comet,  appear  in  No.  i.  vol.  iv..  of  the  Journal 
of  the  Royal  .Astronoitii!  .il  S>M-irty  (C";inada>.  They  were 
taken  at  the  Dominion  OUsei'vatory,  Ottawa,  on  lanuary 
25.  28.  31,  and  February  to,  resp  >  :i\ ■  !\ .  On  last- 
n.inted  date  the  negative  of  Ilalley's  ciituet  shawcJ  .1  tail 
r  long, 

.A  brief  message  from  M.  Jean  Mascart  informs  us  that 
he  is  at  I  •  r.  r;if->,  where,  at  an  altitude  of  2700  nietn-s. 
he  intends  inaUin;^  observations  of   Ilalley's  comet.  M. 

Mascart's  station  v^a  \  ii'  ^r  t!i.it  n-  riiji''  il  Piazzi 
Smith  during  !i;s  ■^njiai-n,  for        rtMioaiii  a  1  obx  r\ .i[;C  in 

the  island. 

SrN-si^rs  ANP  Fa(  I  I  in  iq^mj. — I'rof.  Kicco's  U'iusl 
annual  summary  of  tfi.-'  sun-spots  and  faculx  observed  at 
("itania  during  tong  app'.irs  in  the  February  number  of 

0    'f>  »nori,-  di   .1  wra   rd   .1  j/'nriomta  o(  the  Societik 

dfiili  Spettfoscopisti  Ilaiiani  (vol.  xxxi.t.,  p.  17).  On  the 
whole,  the  activity  displayed  durinj;  ir>oi)  wa?  markedly 
l-ss  than  that  of  1908.  In  April,  i<k>o.  there  was  a  sudden 
'j<-cif,'t<;e  of  spots,  the  mean  freqii'-iu  v  !vi<iiiuiij;  1  ^  in^t-^-ad 
of  41  as  it  in  March.    This  low  value  Lciniinu'  d  far 

sis  month's,  t  -at  m  October  there  was  a  renewal  of  ,irti\  ity. 
the  mean  frfqu'^ncy  again  rising  to  43,  a  valu"  w!ra  h  it 
•naintainfil  until  the  end  of  the  year.  Thus,  nlttKiui;h  th.? 
i^uarterly  v.ilues  of  the  frequencies  were  41,  24,  2  3.  anri 
43  respectively,  the  half-y^•.lrlv  v.ihies  w^re  more  nf.irly 
equal,  nt  1  and  3.2.  the  latter  also  bein^  given  as  the 
mean  fr-  qn-  ncy  for  the  whole  year.  The  frtquenry  v.ilues 
for  facuLc  vary  in  the  inverse  lo  those  of  spots,  the 
quarterly  values  being  t-Si  t-4*  and  i-s ;  tfie  meaa 
for  the  year  is  i-6. 

The  X<ilrb  of  Comrts*  Tails. — In  the  course  of  an 
article  on  the  present  position  of  the  problem  of  the  forma- 
tion and  constitution  of  comets'  tails,  which  appears  in 
the  Phytikaliiehe  Zeitsrhrift  for  .March  15.  Dr.  L.  Zehnder 
reviim  and  extends  a  theory  he  first  put  fow.ard  twentv- 
siv  years  ago  in  the  pag^s  of  Kosmos.  According  to  this 
tbeOryt  a*  the  swarm  of  meteorites  which  constitutes  n 
eomet  approaches  the  sun,  the  meteorites  nearer  the  sun 
hegio  to  give  out  gases  and  vapours  whiclt  arrange  them- 
Helves  as  atniospti' r- ~  nl  oul  single  or  about  groups  of 
•evcral  meteorite^.  atmospher«'S  refract  the  light 

from  the  sun,  and.  according  to  thfir  densities,  concentrate 
the  sun's  rays  to  foci  at  different  distances  behind  them- 
selves. If  a  meteorite  is  presmt  at  a  focus  if  may  be 
rendered  visible,  or  even  be  heated  sufficiently  to  produe»r 
combustion  of  any  hydrocarbons  present  in  it.  The 
meteorites  thus  heated  surround  themselves  in  turn  with 
atmmpheres  which  concentrate  the  sun's  rays  on  still  more 
remote  meteorites,  and  the  visible  tail  of  a  cornet  is,  .nccord- 
inu  to  the  theory,  the  locus  of  the  successive  fofi.  I>r. 
Z'  ImdLf  considers  the  forms  of  the  refr.icting  atm  ^iiilv  r-  s 
which  would  produce  the  various  types  of  tails  now 


Periodic  Errors  is  Right  .^sc^^;slo^•  of  Standard  Star 
CATALoc.uts. — .\  comparison  of  thr  p.  riudic  errors  of  the 
right  ascensions  of  the  Ncwcoiiib,  .\u\vr5,  and  Boss 
standard  catalogues  is  published  ly  Dr.  Duwnint;  in  N\i. 
4.'fi  iif  ttv  (Observatory.  The  comparisons  were  made  with 
St, 1  1  1. ml  Mean  Right  Ascensions  of  Clock  Stars  for 
icxio^o,  basetl  on  Twelve-hour  Groups."  published  in  the 
Greenwich  ".Second  Nine-year  Cat.ilo^u',  "  the  places 
iherc  given  being,  presumably,  free  from  periodic  errors 
depending  upon  right  ascension. 

The  difTercnces  found  are  very  small  in  amount,  but  m  i-t 
interesting  in  their  distribution.  There  is  a  distinct  dr^i) 
at  R.A.  4h.  and  a  rise  at  R..\.  loh.  which  are  too  p.  r- 
sistcnt,  throughout  the  catalogu- to  be  L-ntircly  due  to 
.accidental  errors.  It  is  suggested  that  ihc  peculiar  dis- 
tribulion  of  inagnitu<le  through  R.A.  may  account  fOf  COma 
of,  but  not  all,  the  discordances  in  question. 

OnsBRVATioNa  OF  SiMJinBRii  Dotnu  Sraia.— His  first 
number  of  the  Circular  of  the  Tranaraal  Observatory  la 
devoted  to  the  measures  of  •  numlier  of  double  stars  dif> 
covered  by  Mr.  Inno,  with  tba  ^ioA  Grubb  ralrector, 
south  of  declination  -19*.  Espwianee  shows  that  this 
instrument,  used  at  the  altitude  (S9eo  feet)  ti  the  Trans- 
vaal Observatory,  is  capable  «t  reaotving  very  close 
doubles  (0  3*)  discovered  by  Prof.  Husaey  with  the  36-incb 
tefractor  at  Lick,  and  11  per  eent.  of  the  a68  itat«  (Iiuhm, 
4H-700)  now  i^vcn  are  aepar«ted  by  not  mora  than  0  5  ; 
41"  per  cent,  have  distances  of  l-o'  or  less.  Mr.  Innes  also 
gives  a  list  of  stars  which  have  been  wrongly  idkntiSed  by 
other  observers. 

The  "Gmf.iii  .\sTKONn\noiT."  AV.-  r-"S"f  '<>  'earn 
from  th«  csir-.  nt  nuniber  of  th--  (Ai^clfc  A^tron.->mi<fUf. 
publish.  (1  by  t!i.-  Anlw-rp  Astronnnii.  al  Soci-ty,  :hat.  until 
further  Imani  i.il  Mip[>urt  is  fortbt  ,imin^;,  tliis  very  useful 
journal  for  .unati  ur  a'.tronom- 1  s  will  i^rili.'  be  published 
alternate  month-,  iiwi.  ad  of  iiiontUh.  :.s  her'>tofore.  The 
(lazclte  al«a\  -  i  .mt.ia-.s  -(ih' nv  :  iil' ^ ,  i;ct:<  .-s  ai  pHenomena. 
&c.,  in  addition  to  interesting  accounts  ol  observations ;  the 
subscription  Is  3  francs  per  annum,  post  free. 
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MRORM.  niSPlAYS. 

BRII.LI.\NT  displays  if  aurora  were  reported  from  many 
different  parts  of  S  utland  on  the  nights  of  .March  aj, 
28.  and  20.  and  aurorti  \..a5  also  observed  in  Ireland  ana 
the  northern  portioi  i  l  i  n-land.  At  Aberdeen  aurora  was 
sct-n  <  ach  night  Im  tv.  , .  n  s  .ind  9  o'clo4  k.  The  UVrfntinsler 
Gazette  giv<s  .m  .i-  iiiuiu  ol  a  brilliant  display  senn  at 
Edinburgh  earlv  on  ih.-  morning  of  March  28,  slating  that 
two  separate  displays  were  seen  before  3  a.m.,  and  there 
I  'v:is  :i  third  shortly  before  2.30  a.m.  One  of  the  nrsl 
ai  l  ili  1  -  of  the  coming  of  this  third  displ.iv  was  a  lOMg. 
Unti  l'  11-  sliaft  stretching  upwards  and  interseeting  the 
11, .r. nation  Cassiopeia  at  a  point  near  the^  Star 
S  ("as^iopeiir.  For  some  seconds  it  remained  inotlOnMSa 
and  .alone,  like  the  tail  of  a  i;:.  at  ramet.  Then  the  «U<Men 
flashing  forth  ol  a  mvriad  quivering  shafts  and  sheaves  of 
light,  exquisitely  and  delicately  tinted,  outlined  a  wide  arch 

of  striking  beautv.  ,..11 

Mr  Wilfred  C,  Parkinson,  writing  from  I-.skdalemutr 
OUsrrvatorv,  Scotland,  gives  the  following  interesting 
details  of  the  dt-al      on  M.tnh  28: —  _ 

8,10  p.m.— I-uminous  hand  first  observed  in  N.  rising 
slowlv  like  a  bank  ol  light  cloud. 

8.14-8.38.— Graduallv  assuming   a  curved   form   10 -IS 
abov  horizon  at  middle  point,  which  was  rather  to  the 
\V    ftf  v..  and  about  8="  in  width.    I-rngth  about  140  . 

S  ,0,  -H.m.l  v.  rv  bright  arni  II  1 1- lined,  very  intense  at 
top  edge,  ura  luallv  thinning  out  touan!^  the  lower  edg". 

g.i;^._T5if  l-a.\  r  edge  of  the  niai.i  band  h.id  formed  a 
distVnct  band  bv  itself,  running  parallel  to  the  higher  band, 
but  not  so  wide,  long,  or  Intense.  Higher  band  of  uniform 
intensity  throughout.  _  . 

8.1:4.— Vertical  streamer  gra<lnal'v  fftrming.  and  aiSO 
smaller  ones,  fluctuating  in  length  and  brilliancy. 

8. 56. —Vertical  str.  an  r  very  intense,  especially  where 

thf  nirve?!  Iiamis  rro^>  il. 

vo  I.e  'A  I  h  ..  i/?,ntal  band  gr.iduallv  dis.npptarmg. 
Upper  band  growing  faint  and  ill-defined.  Vertical 
streamers  growing  more  numerous. 
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(A  matt  marhei  teatwe  aftor  gh.  was  the  way  in  which 
'tm  stnwMrt  fimied  In  ttic  north  and  moved  in  a  pro- 
ce»ion  xtmmctm  Che  wnt.) 

9  f— Lofjer  bind  cntirdjr  done.  Uw)er  band  stitt  visible, 
but  faint,  Nlmigniut  vtrtiear  atraunera  forming  and  int«r- 
•ecting  the  horaMiial  tend. 

,.9J«^Hori«BntaI  band  hud  ent.rehr  disappewr«d. 
Verfloal  atreamen  had  Increaaod  la  numbers  and  inteniity. 
Conatant  fluctuations  in  brilHancjr  until  9.18,  when  Uit 
streamer  had  disappeared. 

Mr.  S.  L.  Elboroe.  writing  from  Peterborough,  reports 
that  on  March  a8»  about  6  p.m.,  he  »aw  a  magnificent 
diaplqr  of  parhelia  or  nock  auns,  lasting  about  twenty 
Bunutes;  on  each  aMa  of  the  aun,  and  at  equal  distances 
EruQ  it  in  the  aama  ttralght  line,  and  parallel  with  the 
horiaon,  appeared  a  brUUant  spot  displaying  th«  colours  of 
the  spectrum  In  the  centre  of  each,  jiving  the  effect  of 
three  tuns  aettiag  rimultaneoutljr  $  from  each  arose  a 
himtnout  band,  thua  auikhig  a  spfendid  arch  oiver  the  true 


THE  PUBLIC  HEALTH  OF  THE  METRO- 
POLIS.' 

■^HIS  r'?port  aSxtur  dv  it:  Lrtform.ition  of  great  interest  to 
nil  who  have  nt  !i>  ir:  tlic  \v.  ; I  being  01  thr  metropolis. 
The  first  part  rpl.it«  (.  aim  >si  pjcrlusively  to  vital  statistics, 
the  second  to  pul  li.  Iv  administration,  and  the  third 
part  contiiins  miu  h  itisiru*  liv--*  rnntt^-''  upon  hv^\''~r.^. 

J  he  yr.ir  KioS  w.is  n  vi-ry  rxcoptioual  uiif  for  London 
SO  far  .Ts  vij.il  gtatistici  .ir"  roiirprned,  for  thr  marriage- 
ratp  dS  Qi,  birth-rate  (25  ji,  and  dr .ith-ra;.j  S)  were  the 
lowctt  ever  rttorded.  Tlv  d-nth-rr>t-  hns  sliown  a  decline 
for  the  past  forty  yfjir";,  whllr  in  tln^  c.iv  of  \hr  birth-rate 
the  fall  year  bv  year  has  benn  slight,  but  imintfjrrupted, 
for  some  thii  tv  y  .irs.  What  this  deciino  in  th-  death-rate 
of  a  popul.itlun  of  ^.7f)<;,7S7  persons  implies  is  very  forcibly 
expres'rd  in  tcrnr;  of  "  Ute  capital."  By  this  expression 
is  impiicii  tlie  >rjr<  of  life  saved  to  the  communhv  bv 
a  reduction  in  x\v  d- nrh  rntr.  The  numb' r  of  Hv.  s  sar-ii 
at  each  r>(je  period  (as  calculated  bv  mmpirii,;;  xh--  number 
of  d'.ith^  for  the  year,  in  each  sj^.-  p'  ri.x!,  with  the  mean 
death-rates  for  those  age  j»eriod<;  for  t-  n  vr-nrs,  and  crcdirinc; 
each  life  saved  with  the  yi\'irs  rr-prrsentinc;  the  r\p.-t  t  ition 
of  life^at  that  nCi?^  rfprr 'ir-nt'-d  a  snvinp;  of  26,205  lives,  and 
a  gain  to  th<'  rommunity  of  i,oi^U,--;c,  y/ar';  of  "  lif-- 
capital."  Tlie  liitihrst  rorrt-ctfd  df.ath-rates  were  furnished 
by  the  Citv  of  London.  Finsbiir^',  and  Bermandaeyi  and 
the  Io\v"<:r  by  Hampstead  and  Lewisham. 

Th"  infant  tr.orrality  rate  was  lower  in  London  for  the 
last  dncennium  than  in  all  save  on.^  of  the  thirt-  r-n  nfh»»r 
I.irjj'-  English  towns;  and  London  h.id  n  lower  iii^iir'  for 
KtoH  than  any  of  thns"  rown*.  1  his  f.Tct,  n«  Sir  Shirl-n- 
Murphy,  the  ".Mcdicn!  OlTjcr  r  of  IL-.ihh,  state*,  is  mattT 
for  congratulation,  thouf^h,  .ts  he  add.s,  ir  nn  ds  to  bo  remem- 
bered that  the  infant  moit.Tlit)'  rate  is  llnbli-  to  considerable 
fluctuation,  owing  tn  rliniatic  ennditinn*;  anr!  varyinc; 
degrees  of  prevalenr.-  of  rpid-mic  mabidi'-:.  I  hT-  '  ar.- 
notablc  differenc*"!  in  th*'  ratr^^;  of  -n-fnTit  mortalitv  in 
districts  well  and  hadiv  r  in  urnvtancd  •;o.viaIlv,  a  f.irt  whirh 
sufficiently  indicates  the  r  vults  wh'rh  niif^bt  b-  ohtainH  if 
the  infants  of  the  less  favnurr  d  districts  had  rxt.  nd.  d  to 
them  the  same  care  as  that  brstowed  upon  infants  of  \h,- 
beit.-T  f  ivourr-d  di'^trii-ts.  Among  metropolitan  bornuchs 
thr  lot^  of  infant  lifr-  ha>;  for  er-veral  vears  bp/'n  greatest 
In  Shnn  rbti  li  .uid  Ri  rniOTidsfv,  and  li-a<it  in  Hanip«tead. 

llie^  iniant  mortality  rate  i^,  of  cour':'',  affort.d  by  the 
administrative  efforts  made  to  r-duci-  it.  but  the  rale  is 
so  extremely  sensitive  to  other  infliienrc;.  which  varv  from 
ve.ir  to  year,  that  the  value  of  thi';  work  cannot  be  judged 
bv  the  morfalifv  of  the  moment.  Amonc  ■systematic  efforts 
now  being  mad_'  in  ihr-  mrtropolis  for  thf  preservation  of 
itifant_  life.  .'^Ir  Sl;irl:-v  Murphv  comm'-nds  the  system  of 
visitation  by  h'  :iUh  visitors,  and  h"  points  out  'that  the 
Notification  of  Births  Act,  1907,  which  is  such  a  valuable 
'       lor  anabUng  tfaia  work  to  ba  undertdiaa 


'  Report  af  the  PnHtic  Health  Cijmnittei;  of  iht  Londoa  C^oatT  Coanrit 
»ulimiliift»  |1|c  lt«M>rt  of  ih-  MHic»l  Ofli :  w  of  Health  of  Ihc  Coan-v  for 
«lM  Year  lye*.  (Lomlov:  P.  S.  Kint  aad  Sao.)  Pika  ^td, 
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advantafeouilDr;  had  Uk  190*  been  adopted  in  all  but  eignt 
borough*,   to  some  dtetrlcu  oMcial  worliers  were  suppb^. 
mented  by  a  ataff  of  vohiotaiy  workers  supplied  bv 
health  aodelieB. 

Duri^  tho  year  1908  the  lowest  death  •rate  from  t . 
epidemic  dlaeaaca  «aa  recorded.  No  death  occurred  Lou. 
smalKpoz,  and  the  deatha  from  measlea,  vrfiooping-cough. 
diphtheria,  eaterk  fever,  diarrhoea,  and  phthisis  were  bdow 
the  average*  of  the  bat  tan  years,  but  ^se  from  ioAucna 
and  scarlet  fever  were  above  the  averages. 

The  London  vacdnathm  teturoa  give  food  for  tliought 
and  apprehension.  Aa  l^gjalatlon  has  made  it  more  and 
more  easj  to  oblahl  cuaiMion  from  vaccination,  th<' 
unvacdnated  chUdi«a  arould  be  expected  to  increase.  Th- 
latest  returns  recorded  am  those  for  the  year  (906,  wh«n 
the  percentage  of  anvaocinated  children  was  si->,  as  agaimt 
jO-4  in  1896^  7.8  ]a  t886,  and  6  e  in  1876.  There  can  b? 
littlB  doubt  that  the  percen:age  of  exemptions  (or  the  past 
three  vean  wilt,  when  these  af«  available,  demonstrat- 
a  eonmietable  Increaae.  A  aot^lc  fealufa  In  the  behaviour 
of  aaterie  fevfer  la  London  In  recent  ytars  has  been  the 
manlfeatttfoo  of  localised  prevalanoa  oecurrlng  in  poor 
populationa  and  lasting  often  for  a  considerable  number  o- 
weeks.  There  were  two  sudt  prevalences  hi  1908,  one  in 
Bethnal  Green  and  the  other  in  Shoreditch*  and  Or.  Hamer 
furnirfiea,  in  an  appendix,  a  full  report  on  Ifaes*  t«n> 
outbrcalc*. 

.Special  reference  is  made  to  resulta  obtdned  hg  Dr. 
■Sidn^  Device  from  the  vohmtary  notilkation  of  qnnatie 
diarrheaa  among  Infants  in  Woolvrich  in  the  monio*  af 
July,  Aufpiat,  and  September.  Dr.  Davies  is  of  optnian 
that  the  mlection  spreada  front  person  to  person,  aad  he 
thinks  the  distribution  of  the  cases  is  ronsi^rent  srith  die 
hypothesis  that  the  diaease  is  conveyed  by  flies.  An 
cxaminatteo  of  die  statistics  eontalned  in  bis  impiiry  shews 
that  while  infanu  who  are  breast-fed  suffered  orach  lest 
than  Hwae  artificially  fed,  there  is  iMt  muell  diflereaee 
between  the  incidence  of  attack  00  chHAren  fcd  <Mi  odv'b 


milk  and  thoae  fed  on  condensed  milk^xcept  amoiw  the 
rhildren  fed  on  cow*a  milk  at  the  lafante*  MBlk  Depot, 
who  suffered  much  less  than  other  infants  artifidally  fed. 
The  phthisis  death^te  for  190B  was  the  lowest  ever 

persons 
Xc<firal 


living  during  tlie  year.  In  dealing  with  phthisis  ttw 


recorded.   It  amounted  to  i-xi  deaths  to  every  1000 

_  *  "ig  '   

OfUcer  comments  upon  the  work  done  In  connection  witti 
the  voluntary  notiScation  ayslem  in  operatton  in  twen^^me 
London  boroughs  in  looS,  and  he  refers  to  the  Order  of 
the  Local  Govenunent  Board  requiring  notiSeation  of  casts 
of  phthisis  In  London  wldch  occur  in  Poor  Law  practice. 
l.iondoa  is,  however)  aa  the  medical  officer  poinls  out,  but 
very  imperitethr  provided  with  the  opportunities  wMdh  are 
needed  for  udildng  the  knowledge  thus  gained. 


mortality  occurs  especially  among  the 


Phthisis 

ne  poor,  and  measures 
for  its  reduction  must  iwt  on^  include  matoria  and 
hospitalSi  but  also  thoee  which  afford  aaristance  not  only 
to  the  sufferer,  but  often  to  the  famiBes  which  arc  dependent 
upon  him.  It  is  here  that  die  eatearioa  of  phitatathropie 
effort  is  greatly  needed. 

For  the  purpose  of  entAVng  the  Incidence  of  cancer  oit 
the  several  populations  of  the  London  samtan  arsas  to 
be  more  precisely  Stated,  facCora  have  been  calculated  for 
iwrrerting  the  dealh-Tates,  so  for  ta  possible,  for  the  differ, 
f  nces  in  the  age  and  sex  constitution  of  the  eeveral  popub* 
tions  compared.  VVlien  these  albwances  are  made  it  i* 
found  that  in  the  year  1908  St.  Pamxas  (i-i7>  had  the 
highest  rate,  and  that  the  lowi^  obtained  hn  Falham  fa>99l. 

The  question  of  nuisance  from  flies  in  eonnectlon  with 
deposits  of  house  refvne  and  stable  nHunre  has  again  been 
do.ilt  with  on  lines  rimilar  to  thoee  lottowed  In  1907.  and 
the  observations  form  the  subfect  of  anodier  appendix  to 
the  report.  Tn  1907.  as  in  lOUB.  die  lar^  part  pisQwd  bv 
collections  of  horse  mamii«  in  determining  fly  prpvalena 
was  abundantiv  apparent,  and  the  need  for  regulatiag  thr 
sanitary  cotuKtion  Of  stables  was  dras  again  emplMsed. 

On  July  I.  1908.  the  adminiBtratioB  of  the  General 
Powers  Act,  1907,  part  iv.,  was  brought  Into  operatian, 
and  from  diat  time  antil  the  end  of  the  year  600  samples 
of  milk  were  taken,  pHndpally  from  dnrna  at  the  hwge 
railway  atathms.  Qf  the  samples  hi  wMdi  It  wa*  found 
practicable  to  make  a  eomplete  exmUalion,  it4  pet*  cent 
were  foond  to  be  tuberenlDus.  The  faims  buppl|yiog  the 
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««(uidr*  VBiennary  ioiptctor;  < 
dMiiiwd.  and  of  duK  147  tMn 
eulout  udden.    ProvincM  local 


positive  icMitt  were  iiMpected  Itjr  the 
~N^»  4997  Mwi  id  all  were 
were  lound  to  praent  niber- 
OiBrHiei  haw  riiown 
_._  to  eooperite  with  tta  ooaadl  in  praMMtiiw  the 
of  iBiHe  bom  eowt  wfaiefa  Ac  council**  veleiuiary 
r  hai  cmiAcd  to  be  tuffering  fcom  tubercular 
of  tho  ttdder,  and  fai  a  few  inttaacet  veterinary 
have  been  appointed  by  the  local  attHioritiea 
to  detf  with  this  dang^. 

Tbe  rvport  b>-  Or.  Kenr  upon  the  medical  worlt  of  the 
eolindli  as  the  cdoeaiion  antbatiQrt  dcala  witii  a  {>eriod 
lor  the  tweMy<«8a  awndia  caAag  December  31,  1908. 
TlkiK  period  baa  been  narked  bjr  great  activinr  in  all 
cpnceming  tciMMl  hygiene  atid  the  physical  care  of 

>   TbCfe  are*  hi  the  opinmn  or  the  medical  offict^r, 

and  wide  riacliliig  changes  in  prospect.  \\k 
4tMes : — "  Any  public  provUion  for  proneciini^  and 
aidlflf  growH»  and  development  of  drildren  during  the 
veam  of  eebeol  Bfb^ree  to  efatteen  yean  of  age  riwuld 
be  entirely  committed  to  the  GdHeatien  Awhortv.  TU* 
would  allow  eudi  mattera  a*  feedli^  t«adUng»  eleai^^, 
mediGal  tientnwntt  or  sodd  protection  of  echool  cliitdfen> 
when  theae  duties  become  a  public  car«,  to  be  admioletered 
fay  the  one  author!^,  and  by  bringing  alt  the  various 
problems  into  a  correct  relation  and  perspective  would  also 
«0ect  oomridertible  financial  eeonomy.  On  die  odier  hand, 
tranaieot  ooodltione  in  wl^  tbe  chitd  bears  tlie  same 
fodal  ralatibn*  as  any  other  hi^dual.  as  for  instance 
when  affected  with  qnihoid  or  scarlet  fever,  or  when 
guilty  of  a  crime,  would  stIU  conw  under  the  same  pro- 
vision by  tfie  Sanitary  Authority  or  Police  respsctivelr  as 
at  ptuasnc.  Fbrtnnately  this  b  the  line  taken  by  atl  the 
fccenc  Icffiriailbn  In  matters  concerning  cMldrsn.** 

The  educational  work  of  the  county  oonndl  which  falls 
under  the  direction  of  a  medical  oflteer  is  very  extensive, 
embracing  the  essmination  of  cantfidates  for  employment 
and  aeholarships  {  medical  Inspection  of  school  children, 
inctudiag  the  innsction  and  the  hygienic  condition  of 
school  ptamlass,  Ac ;  a  largis  amount  of  work  to  ptoaaote 
cfcanKneaa  and  to  prevent  communicable  disease;  and 
presoibing  the  special  school  work  amongist  the  acholars 
in  sehoola  ibr  the  mental  or  physically  deractiw.  the  blind 
or  deaf,  Ac.  The  medial  atan  at  tlie  end  of  1908  numbered 
fifiy^wo.  and  It  has  been  decided  to  Increase  the  staff  by 
the  addiliBn  of  riztaen  school  doctncs  in  the  summer.  The 
school  nutting  stall  consists  of  a  superintendent,  two 
assistonts,  and  fif^-onc  school  nurses;  these  undertake  the 
onrsigltt  of  peiwmal  hygiene  in  iwth  elementary  and 
<c«andary  acbaols.  Upon  the  subject  of  underfed  edwol 
chil&en*  Che  medical  oiBcer  directs  attention  to  tbe  lact 
that  tfwre  is  no  certain  criterion  of  this  con^on,  and  it 
■eemt  often  quite  impossiUe  to  distinguish  between  bad 
feeding,  improper  feeding,  and  bad  home  conditions.  Tlie 
treatment  of  those  diihiren  in  whom  medical  inspection 
discovers  defects  has  received  a  great  deal  of  consideration 
at  the  luind  of  tlie  county  council.  A  solution  hat  not 
ne  been  arrived  at,  but  it  i*  certain  that  visual  troubles, 
discharging  ears,  ringworm,  and  conservative  dentlflry  are 
matters  on  which  neither  the  private  practitioner  nor  the 
boepitak  can  ^ve  suflident  or  satbfactory  relief,  and  the 
estabKslimeot  in  London  of  et^iooi  clinics  to  deal  with  these 
oeoditiona  amongst  achooi  children  will  probably  be  the 
eventual  solution.  The  work  of  the  school  nurses  was 
abnost  entirely  directed  to  effecting  tbe  cleansing  of 
sdiolars'  tieaib.  bodies,  and  dodtifig.  Nearly  twenty 
thooaand  children  are  known  to  tbe  mnrset  as  tmdeanly  in 
these  respects.  That  such  contttiens  are  tolerated  ^ves 
an  idea  of  the  conditions  of  the  homes,  which  are 
often  so  dirty  and  dark,  and  wanting  in  ttie  means  of 
cleanslog.  that  it  sfouht  be  an  injustice  to  eichide  such 
cMlfren  and  prosecute  the  parents.  It  appears  that  the 
muiiidpat  cleandng  stations  provided  for  cleansing 
veraninous  persons  are  inadequate  to  deal  with  atl  these 
cases;.  The  CHIldfan't  Act,  1908,  gives  power  to  tlie  educa- 
tion authority  to  examine  and  cleanse  these  children  in 
default  of  the  parents,  and  it  lodes  as  if  that  authority  will 
have  to  make  some  provision  lor  deaUng  with  these  cases, 
at  least  in  some  parts  of  the  metropolis. 

The  epen^ir  schools  provided  1^  the  wuncit  (four  in  i 
anmbar)  an  dnibtlesa  doing  a  giMt  service,  physically  and  | 
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(Educationally,  to  children  with  aHmOBta  wMdl  uafft  thenk 
to  lake  their  place  in  the  school  class  room  witil  the 
ordinary  scholars.  Children  with  scrofulous  and  tuber- 
t  uious  conditions,  annmia,  adenoids  and  enlarged  tondls,. 
heart  disease,  and  certain  bone,  nervous,  and  eye  diseases, 
profit  considerably  by  a  few  months  in  thme  open^ik" 
schools. 


PROBLEMS    OF    THE  SOUTH-WESTERll 
HlGtiLANDS.' 

T'lIE  southern  Hi^lands  of  Seotiand  condst  of  a  oom>- 
^  plex  series  of  gndsses,  schists,  cmtalline  limeeUOSS» 
and  quartdtes,  trending  across  Scotland  appraaimsitdy 
from  south-west  to  norto<cast.  These  metawnrphie  rocka 
ar«  bounded  abruptly  to  the  south  by  the  HighlaoA 
boundary  fault.  wlUch  brings  them  af^dost  Upper  Palseo- 
zoic  rocks.  Their  northern  boundary  is  less  regular,  and 
is  generally  the  junction  with  the  Molne  gndss,  the  rode 
which  occupies  so  much  of  fho  Nwthem  and  Central 
Highl-inds.  The  schists  and  the  assodated  rocks  between 
the  Moine  gneiss  and  the  boundanr  fault  may  be  jBCn- 
venientlv  grouped  together,  under  the  name  proposed  by 
Sir  Archibald  Geikic,  as  the  Ddndian  system. 

The  most  important  difficulty  in  the  interprttatton  of 
tliese  rocks  is  the  uncertainty  as  to  which  is  the  upper 
and  which  th.?  lower  end  of  the  succession.  Acoording~to 
Nicol,  the  southern  members  are  the  youngest,  and  mre 
is  a  descending  series  to  the  north.  This  view  is  contra- 
dieted  b\  m.-inv  obvious  facts  in  the  field  geology-,  and 
the  view  is  therefore  widelv  held  tiiat  Nicoi's  Older  must 
be  reversed,  and  that  the  beds  of  the  southern  margin  are 
the  oldest.  One  serious  diOlcttlty  in  the  second  view  is 
that  the  southern  rocks  are  roudi  less  altered  than  the 
northern,  and  this  theory  therefore  involves  some  measure 
of  selective  mctamorphism.  Several  ingenious  interpreto- 
tions  have  been  advanced  to  overcome  tills  dilBcwHy.  The 
author  of  the  address,  however,  lield  that  both  viewa  a* 
to  the  order  of  succession  are  correct  in  parts.  For  con- 
venience of  reference,  the  Datraffian  system  may  be  divided 
into  five  series,  which,  with  thdr  relations  to  the  other 
pre-Cambrian  rocks,  arc  shown  In  desoending  order,  ae 
follows 


AlfoaUm 

^RMTvidoa  8estf Moa^ 

Mud  miiNiK* 

(5)  Schich»li;oo  Quaitiite 
<Rl*ir   Alholl  I.rmeMMvet 

(4)'  anti  Black  SchiM.  and  ia- 
1  tcrbeiMrd  Qiuuuitcs 

(0  tern  t  iweri  'tTir* 

/Ix».h  T»y  Liinr«ls>nc-»  and 
(}>!  auocialril  Karnriifriottt 

\  mica  ^chwi« 
(0  Loch  LoMod  CaciM 

Ob  SeodMrn  Marfta 

Ak«  '  Upp«    Ab»rf(i<l  .Stale* 
Diilrjuiian  or      and  Ciiit 
hicr 

Brn  L«)l 
SchkMM 

CkMoaisa 

Maiiw  CmIm  end  awocisfd 

•dMM* 

UwUan 

LaiTMMa  CacUs 

This  cL-tssifScation  adftpts  Nicol's  succession  in  part,  as 
it  accepts  the  Aberfoil  and  Ben  l.edi  series  as  younger  than 
the  Loch  I.omond  gneiss,  against  which  they  rest,  and  It 
is  consistent  with  the  less  altered  condition  of  the  SOUfhem 
)o<ics  and  the  steady  diminution  in  the  metamorphism 
of  the  rest  of  the  rocks  going  northward,  as,  'for  example, 
from  the  Loch  Lomond  Gneiss  to  the  Loch  Awc  Grits,  aqd 
from  the  garnctifcrous  mica  schists  of  the  Loch  Tay  series 
to  the  black  schists  and  unldiated  quartdtes  near  Bldr 
.Atholl.  ,  . 

The  evidence  in  some  points  of  this  succesdoo  is  Still 
incomplete,  especially  as  regards  some  of  the  rocks  within, 
easy  access  of  Glasgow.  The  special  pdntt  on  which 
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fuirthir  fieM»nih  wmiid  be  most  useful  were  therefore 
tnentioaed  In  the  hope  that  the  members  of  Ae  Glasgow 
Geological  Society  would  inve«ti(;;.itc  them. 

The  problem  Is  of  interest  from  it<:  bcnrinf;  upon  the  early 
geological  history  and  geof^raphy  of  north-western  Europe. 
The  structure  of  western  Europe  has  beeit  dominatrd 
by  the  formation  of  three  great  mountain  systems, 
eadi  due  to  pressure  usually  from  the  south,  and  earh 
having  Its  youncer  rocks  exposed  mainly  on  the  northern 
flanks  of  the  chain.  The  younf«est  is  the  Alpine  system, 
formed  mainly  in  Upper  Cainozoic  times,  and  includinf; 
the  Pyrenct-s.  .Mps,  Carpathians.  &c.  A  somewhat  similar 
mountain  systent,  of  which  fragments  remain  in  southern 
Ireland,  Devonshire,  Brittany,  and  Germany,  had  been 
formed  in  L'ppcr  I'ahto/oic  times ;  from  its  analofjy  with 
the  Altai  Mountains  of  Suess  has  railed  its  moun- 

tains the  European  Altaids.  Still  earlier,  in  later  Archaran 
times,  there  was  formed  the  first  of  these  European  moun- 
tain systems,  of  which  fragments  occur  in  northern 
Ireland,  tlie  Grampians,  and  Scandinavia.  There  are  many 
Interesting  analogies  briwf»<-n  these  old  Grampians  and  the 
later  Altaids  and  .\lps.  The  old  mountain  system  to  which 
the  Grampians  belongc<l  probably  extended  far  westward 
into  the  North  Atlantic,  and  to  its  influence  m.iv  be 
attributed  the  desert  climate  of  Scotland  during  the 
deposition  of  the  Torridon  Sandstone. 


IHE    ETIOLOGY    OF  LEPKOSY. 

HTHB  «^eenth  report  of  ttw  Booid  of  Health  on 
'■  hpraajr  in  New  SauA  Walea  oontaia*  the  usual 
careful  cSnlcal  recerdi  of  flie  featutw  of  the  dtieaae  In 
the  patients  admitted  during  the  year,  as  well  as  a  record 
of  dl  the  cases  occurring  in  the  CiMnaionweahb  during 
TooS.  No  case  of  leprw  baa  ever  been  beard  of  in 
Tasmania.  In  the  other  States  the  disease  occurs  appar- 
ent!/ most  frequently  !o  Chinese  and  tn  aboriginals,  and 
is  more  frequent  in  nortlicrn  than  in  loudiem  territories. 

An  account  is  C!ivea  of  «  mtenattc  test  of  Prof. 
Deyc  ice's  "  oast  in  treatment.  Nastin  is  a  vaccine  made 
from  a  leptotliris  found  in  soma  recent  Lepromata,  and 
not  from  the  bacillus  lepcB.  It  is  pronounced  valueless, 
any  bmelieiol  result  being  a^gned  to  flie  natural  fluctua- 
ttons  in  die  progress  of  tlw  dsease;  one  or  more  cases 
of  spontaneous  cure  are  noted.  For  the  rest,  the  report 
is  remarkable  for  die  scepticism  the  author,  Dr.  J.  Ash- 
burton  Thompson,  expresses  on  ^e  etiology  of  leprosy  and 
on  the  vahie  of  isolation  as  a  preventive  of  transferenre 
of  the  disease. 

It  win  be  remembered  that  the  International  Congrr-.s 
at  Beiigeo  last  year  endorsed  the  view  that  the  bacillus 
lepra  of  Hansen  was  the  etiological  agent.  Dr.  Thomp- 
son's views  are  seemingly  published  as  a  protest,  and,  hold- 
ing the  vIesfS  he  does,  it  is  gratifying  to  learn  that  Dr. 
Thompsoa  recognises  that,  as  the  presiding  and  executive 
nteftiber  of  the  central  health  authority  to  which  the 
Leproqr  Act  Is  entrusted,  he  has  a  clearly  defined  duty  to 
performt  and  that  he  performii  it,  notwithstanding  his 
thinking  "  the  mire  idie  on  which  that  law  is  based  to  be 
of  doubtful  utility,"  and  his  statement,  "  I  ran  at  all 
events  safelv  assert  th.it  its  validity  has  not  been  demon- 
strated." One  would  have  thought  that  the  success  which 
has  attended  the  practice  of  isolation  in  Norway  during 
the  past  forty  years  afforded  sufficient  evidence  of  its  value 
even  to  the  most  sceptical,  for  Hansen's  prophecy  some 
forty  years  ago  that  in  1930  there  would  be  no  leprosy 
In  Norway  Is  in  mere  than  a  fair  way  of  being  fulfilled. 


HELIUM    IN    AIR    AND  MINERALS. 


interesting  paper  on  Hm  occurrence  of  helium  in 
the  air  of  Naples  and  in  ndnerals  from  Veaavius  is 
ubtished  by  Praf.  A.  Piutti  hi  the  Rmiieonto  of  the 
toyal-Sodaty  of  Naples  ftMrd  series,  voL  p.  aot). 
It  is  wen  luiosm  timt  in  tsBi  Prof.  Palnderi  read  a  paper 
before  the  same  academy  in  which  he  claimed  to  have 
recognised  the  charactanstie  line  O,  of  heltum  in  the 
flame  spectrum  obtained  by  lieating  In  a  Bunsen  Rame 
*'  an  amorphous,  buttery  substance  of  a  yellow  oolour 
which  was  found  as  a  sublimate  on  the  ed^  of  a  fumarale 
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near  the  D»uth  of  Vesuvius."  This  is  generally  accepted 
as  the  first  discovery  of  terrestrial  helium,  although  Nasini 
and  Anderlini  in  1906,  on  examining  the  flame  spectrum 
of  a  large  number  of  volcanic  incrustations,  failed  to 
recognise  the  presence  of  beltum  in  any  of  the  specimens 
tbnr  examined  under  the  conditions  described  by  Palmieri. 

Prof.  FbMl  has  now  investigated  with  especial  care,  and 
hj  an  Ingenioua  mathod.  the  gas  evolved  on  heating  several 
Vesuvian  oilacrah.  The  gas  was  expelled  by  heating  th« 
mineral  in  a  quarts  tube  connected,  through  a  three-way 
cock,  with  a  PUIdcer  tubei  a  Ga^  air-pump,  and  a  glass 
bulb  containing  therry-^tone  carbon,  which  could  be  cooicd 
to  -193"  C.  The  latter  served  to  absorb  nitrogen  and 
inert  gases  other  than  helium.  All  air  was  first  entirely 
removed  from  tlie  apparatus  by  the  Gaede  pump,  special 
care  being  talcen  to  ensure  its  complete  absenee  prior  to 
heating  the  mineral  and  during  the  course  of  die  axpcri- 
ments.  When  the  carbon  is  cooled  by  liquid  air  and  the 
vaeinun  applied,  any  nitrogen  present  is  first  absorbed  Iw 
the  caibon,  and  the  lines  of  argon  and  neon  appear  vn^ 
the  kathode  space  is  formed.  At  tUs  point,  if  oven  ihe 
smallest  trace  of  heQum  is  present,  die  D.  line  is  seen 
distinctly  by  the  tUt  of  dM  sodium  Ones.  Control  eneri> 
ments  showed  that  o-orj  cubic  mm.  could  be  detected  in 
the  apparatus  employeo.  Hdhiin  can  also  be  detected  ia 
the  same  way  in      c.c  of  ordinary  air. 

The  examination  of  several  radio-active  forma  of 
sanMinite  from  Vesuvius  showed  that  the  ridie«a<tMi?' 
waa  due  to  particles  of  sircon  contained  therein.  This 
sireon  was  found  to  evolve  helhim,  and  other  samplai  of 
sircon  from  Afferent  localities,  Italian  and  otherwise,  were 
also  foimd  to  contain  hdium  in  varying  proportions.  No 
rehition  could,  however,  be  traced  between  the  proportion 
of  helium  and  the  radttMwtiviqr  or  density  of  the  samples. 
The  Vesuvian  zircon  had  the  highest  radioactivity,  but 
the  proportion  of  helium  was  reladvely  low. 


THE   SUGAR    INDUSTRY   IN  HAWAII.' 

I-I.WV.MI  and  its  associated  islands,  Maui,  Oahu,  ICauai 
and  others,  form  i  vt.knnic  group  in  the  Pacific  jo' 
north  of  the  equator,  l.n^'  1\  drvoted  to  sugar  production. 
In  1805  the  Sugar-planters'  Association  established  an 
experiment  station  at  Honolulu,  and  somf  five  years  latee 
the  islands  were  anneiud  by  the  United  States.  The 
enormous  aDipu.-tance  of  these  two  events  is  reflected  In 
the  statistics  for  sugar  production  : — 

Hawaii        Maui         Oahu        Kouai  Ta'sl 

i?95  61,643  27.73s  '7.431  149.627  teas 

189'i  109.259  29097  35.78*  5«.65o  225.828  M 

1900  115.224  57.317  51625  63.348  289,544 

1901  134,618  58.349  99.53*  67.537  36003*  0 
190?  126,405  ioo,4{4  133,095  76,314  426,348  ,. 
190S  180,159  132.629  137,013  81,322  521.123  ,. 

The  increase  during  the  fourteen  years  has  been  from  les< 
than  150,000  tons  to  more  than  5x0,000  tons,  and  detailed 
statistics  show  that  the  produce  per  acre,  as  well  as  the 
total  acreage,  has  increased. 

Practically  all  phases  of  the  sugar  industry  are  dealt 
TviJh  :tt  the  experiment  station.  Varieties  of  canes  are 
ti-.r.  (l,  s' .■illingii  are  raised  and  examined,  and  the  effect 
of  change  of  variety  is  investigated,  the  object  being  alw.iys 
to  obtain  plants  more  prolific,  better  adapted  to  the  local 
surroundings,  and  more  resistant  to  the  local  diseases  or 
insect  posts  than  those  at  present  grown.  Considerable 
attention  is  paid  to  insect  pests,  which  naturally  do  an 
increasing  amount  of  damage  as  cultivation  becomes  more 
and  more  intense.  Methods  of  working  up  the  sugar  are 
abo  stuped,  the  chemical  and  milling  problems  involved 
are  gone  Into,  oodiing  within  the  power  of  the  staff  and 
likely  to  benefit  the  planters  being  omitted. 

In  consequence  there  is  a  constant  tendency  to  economv 
in  production  ;  thus  in  the  early  years  fertilisers  were  often 
applied  without  any  reference  to  the  specific  requirements 
of  the  crop  or  the  general  deficiencies  of  the  soil ;  now. 
howevel-,  these,  and  also  climatic  considerations,  are  taker) 
into  account,  and  the  staff  are  able  to  give  useful  definite 
information    as    to    the   mixture   of   fertilisers  required. 

>  Tr'tpirjkl  No.  3,  vol.  vi.,  ijia.    Bullcliok  tf  (b* 
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Rditively  large  quantities  of  nitro^nous  and  of  potastic 
pamifC*  arc  found  necessari-,  plwaphataB  Mng  leM  JWeded ; 
CO  meet  tht!>  d(.>mand,  potaiih  salt!  and  nitrate  of  soda  are 
■ow  imported  in  quantity.  Ten  yeans  ago  there  was 
Itracticaliy  no  importation  of  these  manures. 

.\  cTtain  atiiuunt  of  (he  land  has  to  lie  irrigated,  especi* 
aily  thut  oocurrinfj  on  the  leeward  side  of  the  high  land 
forminf;  the  interior  of  the  island.  On  the  windward  side, 
faoirever.  the  rainf.ill  is  higher  and  irrigaHon  is  not  neces- 
laiy.  On  the  island  of  Hawaii  itself  most  of  the  planta- 
iioits  are  unirriffated,  bat  on  the  other  islands  irrigation  \^ 
xof  general.  Here,  also^  useful  heb  baa  been  given  by 
npert  cn)<in«>crs  in  ascertaining 'ilw  cneapest  elfectiva  way 
of  obtaining  the 


NATURAL  SCIENCE  IN  BENGAL. 

"THE  annual  report  of  the  Asiatic  Society  of  Bengal  for 
th«  year  t909  has  now  been  pubKlihed.  We  notice 
ih)t  the  society  celebrated  its  195th  anniversary  on 
January  15,  1009.  The  celebration  took  the  form  of  an 
<«cpiiig  reception  held  in  the  Indian  Museum.  Many 
scientific  arduDological,  philological,  and  historical  exhibits 
mre  shown,  llliMtrattng  tfae  progress  and  activities  of  the 
mmHt.  The  coundi  awwded  tlie  Bnrday  memorial  medal 
for  1909  to  Ucat.-Colonel  David  Praia,  F.tLS.,  LM.S. 
trrtirra),  in  recognition  of  his  biologieBt  reaiwclkes, 

Th»'  t0t.1l  number  of^contributiont  to  the  aocioty  under 
m-  beading  mathematics  and  the  natural  sciences  was 
M^ntren^  Comnientiof;  on  thes«,  (he  report  plants  out 
that  Mr.  HtM^prr's  paper  on  Tnmarwlt  maitita  diows  that 
thf  chief  sugar  in  it  is  not  nunnita,  but  a  saccharose. 
Buhl  BIdbu  Bhusan  Dntla,  In  a  contrlliudon  on  the  con- 
stinieBts  of  the  roots  of  AHsaema  coHtinnum,  Schott,  and 
t.  tfMtosttMi,  Mart.,  shows  that  these  two  famine  foodi 
cMtaia  mud)  nutriment,  cWeily  starch.  Mr.  B.  L, 
Oaadhuri  directed  tfae  attention  of  the  sod^  to  the 
inoi^ito.|anw  eating  propensity  of  fish  of  the  genus 
ilaplocfatliu,  and  asked  for  cooperation  In  making  further 
Umnradons.  Several  species  of  this  genus  of  snull  Itshes 
M  tiwarious  feeders  OA  the  torv*. 

Bobtt  Nibaran  Chandra  Bh.i  tarhnrjee  directed  att«ntion 
:s  the  way  In  which  Stw*iSa  .iuadniolia  fruits  only  when 
the  water  in  which  it  has  been  ^vwing  recede;,  fnim  It  and 
htm  it  diy.  Mr.  H.  Martin  Leake's  paper  on  Indian 
nmoBS  is  of  importance.  His  object  is  to  breed  earlv 
.'smnn  loitable  for  cultivation  at  Cawnpur,  with  the  good 
lint  of  the  stowvmaturing  cottons;  he  has  observed  the 
characters  In  hud  devekipment  which  lead  to  early  or  late 
ffldwi^  in  order  to  recognise  such  as  combine  with  the 
■inirable  quantities  in  the  lint.  Mr.  E.  P.  Stebbing.  in 
a  paper  on  the  Loran^Mtt  parasite  of  the  Mora  and  Ban 
oiks  (Que ferns  ditilato,  Lkidl.,  and  Qtwretu  imeiuM. 
Ronb.),  shows  how  destructive  the  paradte  is  to  these 
ooki  in  the  neighbourhood  of  NainI  Tal  and  in  Kumaon. 
^ir  George  King's  "  MateKals  for  a  Ftora  of  the  Malayan 
IVflinnila"  has  bean  continued.  Accounts  of  the  orders 
Cfsnenem,  by  Mr.  M.  N.  Ridky,  and  Verbraace*,  bv 
Mr.  J.  Sykea  Gamble,  have  been  received.  '  Mr.  BurkitI 
tai  disgnosed  two  varieties  of  0ie  lenion  oil  grass,  Cymbo- 
•ofM  Jlartim.  Prof.  P.  BrShI  has  contributed  a  paper 
otnceot  plant  kamigranto  into  Ben^l:  934  species  are 
naned  by  him ;  thdr  origin  is  dJsrusaed  and  the  causes 
•f  (heir  introduction.  America  supplied  54.7  per  cent,  of 
^hne  immigrants. 


7H£  DEVKLOFMENT  OF  ELECTRICAL 
POWER  AT  NIAGARA  FALLS^ 

THE  development  of  electrical  fmw.  r  .1!  Ni/igara  Falls 
has  long  attractt>d  widespread  .itti  niion  :ind  interest. 
naoet)ie6nit  installation  upon  the  .-Xmeriran  ^'uV-.  desrrip- 
:iMI>  and  dinrussions  of  its  works  and  method!,  ii.ive  been 
(•ranted  a  conspicuous  place  in  technical  records  and  the 
WKntific  Press,  but  tlie  fact  is  apparently  less  known  that 
fhire  now  c.\ist  at  Niag.ir.i  tmir  more  installations,  each 
tarjipf  than  the  pioneer  pl.itit,  nnd  one  at  least  differing 
from  it  to  a  very  iiinrk'-J  di  j;rf  •  in  the  method  in  which 

I  Fran  a  paper  aatitkoij  "  An  Account  ot  a  Vinti  lo  liie  Power  Plam  of  the 
^hura  I^«r  Co.  ■(  Niafwa  Falls."  it»d  facfci*  tha  btdMitioa  of 
MrtwiMi  Magutut  <m  Jwwwry  j.  hy  Mr.  C  W.  JaidMW 
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the  turbines  are  employed  and  coupled  to  the  electrical 
generators. 

The  author,  having  paid  a  vtut  to  Niagara  in  December, 
1907,  when  exceptional  opportunities  were  afforded  him  of 
inspecting  the  whole  plant  of  the  Ontario  Power  Company, 
takes  the  present  opportunity  of  recording  the  foltowing 
notes,  which  may  supplement  the  knowledge  of  the  subject 
hitherto  available,  especially  ao  as,  after  the  completion 
of  these  notes,  correspondence  took  place  with  the  Ontario 
Power  Company  with  the  object  of  elidtiMi  furdier  in- 
formation, and  photographs  were  received  iutistraiiBg  the 
operations  of  the  company. 

Scheme.— Briefly  outlined,  this  company's  development 
comprises  the  taking  of  water  from  the  Upf>er  Niagara 
River  above  the  Horseshoe  Pall,  leading  it  through  pifMis 
and  penstodcB  to  turbines  In  a  station  below  the  raH,  and 
there  utilising  its  energy  for  the  generation  of  electridty, 
whidi  is  transmitted  to  a  second  station  on  the  hill  above, 
nnd  th«nce  distributed.  There  is  a  fall  In  level  of  55  f«et 
in  the  rapids  above  the  Horseshoe  Fall,  and  to  take 
advantage  of  this  the  headgates  are  placed  just  above  the 
rapids.  From  the  headgates  three  great  steel  and  concrete 
tunnels  or  conduits,  laid  below  the  surface  of  the  Victoria 
Park,  will  convey  nearly  13,000  cubic  feet  of  water  par 
second  to  the  top  of  the  cliff  above  the  powerohouae,  and 
just  beyond  the  Fall.  Ihence  it  will  pass  through  twen^- 
two  steel  penstocks  In  dnfts  and  tunnels  down  and  out 
through  the  cliff  to  an  equal  number  of  horlaootat  shaft 
turbines  in  the  power-house  below,  which  is  skuata  on 
the  water  edge  immediately  at  the  foot  of  the  Horsedioe 
Fall.  From  the  generators,  the  electrical  cables  will  pass 
through  tunnels  to  the  twentyutwo  banks  of  twitenes, 
transformers,  and  instruments  In  the  distribution  station 
on  the  hilt  above,  and  thence  to  the  transmission  lines 
beyond,  the  whole  Installation,  when  complete,  being 
capable  of  aa  output  of  more  than  300,000  horse-power. 

The  intake  works  for  A«  entire  soo,ooo  horse-power  are 
now  finished.  One  of  tfie  duve  main  conduits  Is  oomplelad 
and  In  use,  while  the  portals  and  headworka  for  the  second 
and  third  tunnels  are  completed,  and  a  portion  of  the 
excavations  made.  Six  of  the  twenty-two  penstocks  are 
completed,  and  with  their  turfalne-sets  are  at  work,  and  at 
the  time  of  the  author's  visit  die  seventh  was  practically 
completed.  The  distribution-station  building  Is  complete 
for  the  switchboard  of  the  entire  twenty-two  units,  toe  the 
transformers  of  dght,  and  the  other  apparatus  of  fourteen 
units,  and  Is  well  ahead  of  the  developments  In  the  power- 
house. 

The  most  Important  engine«ring  features  wherein  this 
latest  companv  differs  from  its  predecetsors  are  the 
arr.ingement  of  intsice  works,  die  design  of  main  conduit 
and  spillway,  the  horixentiU  ^ft  turbine  writs,  the 
symmetry  of  arrangement  of  the  whole,  lha  centraEsation 
tit  control,  nod  die  protective  isolation  of  Che  various 
apparatus. 

Partfetilars  of  Nittgan  Ri»er  «nd  iHt  Fallt.— The  total 
drop  in  the  Nlanra  Kiver  in  its  course  of  thlrty-rix  miles 
between  Lake  Erie  and  Lake  Ontario  Is  }s6  feet,  of 
whkh  a  td  fleet  is  in  the  Palls  and  the  rapids  traneAately 
above  them. 

The  American  Fall  is  t67  feet  high  and  looo  feet  In 
width,  while  the  Horseshoe  Fall  it  ts^  feet  high  and 
ation  feet  in  width.  The  greatest  depth  of  the  river 
immediately  behiw  the  Falls  Is  about  14s  feet.  It  is 
estimated  that  an  orerage  of  s>s,400  cubic  feet  of  water 
pass  over  the  Falls  each  second.  This  is  35,000.000  tons 
per  hour,  or  about  one  cubic  mile  a  week,  and  represents 
a  kinetic  energy  of  near^  $,000,000  horse-power.  At  die 
headworia  of  the  Power  Co.  the  river  in  3400  feet  wide, 
and  flowing  at  an  avenge  velocity  of  about  8  feet  per 
second. 

7n((ii,v.— These  works  haiPe  been  placed  and  dedgoed, 
not  only  to  take  advnntnge  of  the  adhBdonal  hditbt  of  die 
rapids  as  mentioned  above,  but  also  with  special  reference 
to  the  Ice  difficulties,  which  have  been  the  limiting  factor 
In  the  success  of  Niagara  power.  Cake-ice  In  cnormoMs 
auantltiea  floats  down  Ibr  weeks  ok  a  tkae  from  the  Great 
l.akes,  and  mush-Ice  is  also  formed  In  the  rapids,  nrimarily 
bv  the  freedog  of  tprav  and  foam,  and  secondarily  by  the 
dldniegratlon  of  cahe-ke.  The  latter  trauble  is  avoided, 
dnct  the  intake  Is  In  the  ameodi  water  Just  above  the 
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nipids  at  a  place  where  the  current  is  very  sw-tt.  lo 
«xclude  the  former  troulil.-,  thf  (ollnwinp  -luiions  have 
been  taken  : — a  iont;  nnd  iai><  riiij^  lort^bav,  protected  at 
the  entr.inco  bv  tin-  m.iin  ir.tak.-,  ir  rniiiint'-s  at  its  narrow 
down-strcain  ^.nd  m  a  drcp  bpiUwa).  Upun  the  river  side 
it  is  enclo>;rd  bv  a  sul'mrrRed  wall,  while  the  other  side, 
near  the  spiUway,  is  occupied  by  the  main  screen  buitding 
leading  to  the  inner  bay  and  to  die  portela  and  headgates 
of  the  thre*'  conduits. 

'i  !ic   intake,    which    is   nrnrly   ixio    f.^ct    lon^.  stretches 
across  the  inlrt  at  DiifTfrin  island  almost  parallel  with  \ 
th  •  current  In  the  r  vr  r.    Throughout  its  whole  length,  a  | 
concrete  curtain  wall  extends  down  q  feet  into  the  water,  | 
which  is  15  feet  deep  at  this  spot,  so  that  the  gate  openings  | 
beneath  admit  only  deep  water,  and  this  at  right  angles 
to  the  swift  exterior  surface  flow,  which,  sweeping  the  full  ^ 
length  of  the  ii;rtain  wall,  carries  the  floating  ice  past  to 
the  rapids  beyond. 

The  intake  U  divided  into  twenty-five  beyt.  through  ; 


to  the  inner  bay,  ai-.d  parallel  with  th>-  direction  of  fls* 
in  the  outer  bay.  Here  again  a  curtain  wall  formed  t. 
the  front  wall  of  the  superstructure  athr.iis  laly  <jt>^ 
water  to  the  screens  at  right  an;;lei  to  the  main  currtci, 
while  it  .'ilsd  f  \rlud*>s  ice  with  the  surf.ic  -  currents  mair- 
tained  through  the  forebay  by  a  hu|:;e  spill  of  surp^L- 
water.  At  th-  ^'ate  structur**,  where  the  wat'-r  is  ya 
d'/ep,  the  t.ipi:rint;  portals  leadiiif;  tr.  tlie  el' cirically  operat'-l 
Stoncy  headgates  are  protected  with  wide-meshed  screfr-, 
which  are  also  enclosed  and  safeguarded  by  a  cur^-, 
carried  by  the  front  wall  of  the  gate-house.  There  is 
ample  ice-run  from  the  bay  in  front  of  the  curtain  to  \z- 
river,  and  both  at  the  headgates  and  screens  an  open  cami 
spills  into  a  gravity  ice-run  emptying  into  the  river.  B-jeh 
buildings  are  supplied  with  steam  for  heating  and  thi-i- 
ing  from  an  und^round  boiler  plant,  and  the  author  r  i 
testify  to  the  entire  sucoeaa  of  the  heating.  It  was  a  bintfJy 
cold  day,  snowing  and  fraeiing  bard,  vitli  a  luuty  iriol 
but  inside  dieae  heuaet  It  was  almost  onpleasmtiy  hot,  in 


Flc.  T.— fiiMNr  District  of  Niicm  Falls. 


which  the  water  is  admitted  at  a  velocity  of  5  feet  per 
*   second.    Provision   is  made  for   inserting   stop-logs  into 
each  of  the  twenty-five  opening  in  order  to  regulate  the 
flow  of. water. 

The  duter  forebay  has  an  area  of  8  acres,  and  a 
depth  railglilg  from  15  to  so  feet,  and  is  bounded  on  its 
down-stream  side  by  a  submerged  wall  or  dam  735  feet 
long,  terminating  at  the  down-atream  end  of  the  ecreen- 
house,  which  is  330  feet  long,  built  of  reinforced  concrete 
faced  wJth  Roman  atone. 

The  inner  fociebay  Is  3  acres  in  area  with  •  depth  of 
so  to  30  feet,  whilst  the  gate-house,  similar  in  constnic- 
ttoa  to  the  aereen<house,  is  120  feet  long  and  divided  into 
six  bays,  two  for  each  of  the  main  conduits.  The  18-foot 
"  Stoncy  "  gates  which  guard  the  entrances  to  the  conduits 
Weigh  18  tons  each,  or  36  tons  including  the  counter- 
balance. They  were  built  by  Ransomes  and  Rapier,  and 
are  operated  by  electric  motors  of  5  horsr-powcr  capacity. 

At  thi^  maid  screen  flic  s.imc  precautions  for  the  ex- 
clusiait  of  ice  are  repeated.  This  structure,  which  is  320  fet-t 
in  length,  in  ao  feet  depth  of  water,  lie*  across  the  entrance 
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'  spite  of  the  iargc  masses  of  ice-cold  water  coming  in  cor- 
tinuously  from  the  river.    The  water  before  entering  i'j' 

I  conduitsi  must  pass  through  three  automatically  setecnv,; 
steps,  each  excluding  ice,  and,  in  addition,  through  t'<c* 
screens,  each  behind  ice-runs,  in  heated  buildings  cont^i> 
in^  live  steam  for  emergencies,  and  the  experience  of  t^-» 
wmters  h.-is  proved  the  attove  plan  of  otcJuding  and  pr(> 

'Venting  the  formation  of  ioe  to  be  an  entire  succes»-« 
record  which  is  unprecedented  for  power  plants  io  > 
cliRiAte  like  that  of  Niagara, 

An  electric  overbeiiid  travelllng-crafle  nine  aioag  thr 
screan-liouse  for  removing  tiie  eereen-Araines  for  daaiuif 
and  changing  when  necessary,  and  as  this  building  • 
situate  in  the  park  the  roof  is  flat  and  finished  oflf  ss  « 
jiromenade,  .-tccess  being  obtained  from  the  outside  1* 
broad  steps  at  either  end  of  the  building,  and  from 
point  a  magnificent  view  of  the  upper  rapids  is  obtained. 

Main  Con»/Mif4. --These  arc  ol  o  5-1  tie h  rivet:»d  ar<3  r*- 
inforce<l  steel  embedded  in  concr>  •■  is  f. .  t  an  !  f«t  •.' 
diameter  and  6500  ftn^t  long,  sunk  beneath  the  surface  d 

I  the  park.  The  water  flows  through  them  at  an  npprw* 
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mala  vdeciiy  of  15  feet  ]ier  Mcond.  Tbe  only  conduit 
at  prewnt  In  Mrvioo  hM  a  eeciionol  mo  of  354  square 
feet,  and  Is  oqioMe  of  Mppfyintf  tuflteient  water  for  the 
ewrtliaa  of  iscl  generaton  at  full  load.  The  lecond  and 
WM  tmMlOi  iMiM  Rot  •»  jret  been  lactalled.  Just 
b«DC«tIl  the  top  of  the  cliff,  beUnd  dm  pomtr-houte,  is  a 
kag  oadergroond  chamber  an  fact  kngi  to  feet  high,  and 
16  Met  wide»  iritii  ao  arched  oonaiata  mof  to  support  tiie 
eoaittlt  abowe.  Rivetted  to  ttm  Imnoiii  of  the  nndn  eon- 
Aat  are  aavan  large  tapered  aieel  caaiiiigB  Isadkig  to  the 
^foet  vaivea  and  penstocke  bebw,  each  enppfying  water 
at  10  feet  per  aeoond  to  a  aingle  horlaontat  chaft  turbine 
in  the  power-houae  bdow. 

S^Brntsf  mat  fFair.— The  aptUway  at  the  end  of  the 
eooduit,  which  b  intRoded  lo  orevent  water-hammer  !n 
ibe  caae  of  audlca  loas  of  taao,  la  Uttle  more  than  the 
«fllargcd  end  (rf  dw  main  conduit,  raised  and  fitt«l  with  an 
cndoMil  weir  and  underground  diadurge.  The  weir  ia 
adjuftaUe^  as  to  height,  and  the  diadiarge  tunnel,  after 
a  Btecp  initial  pkdi  in  the  taper  from  the  weir,  follows  a 
ynilann  grade  and  mnm^cal  cur\'e  while  circling  about 
n  nadi  thn  rivar  m  a  helix,  thus  preserving  a  water 
cohinm  which  is  smoigdi  and  unbroken,  of  highett  velocity 
and  leaat  ezpendititfa  of  encrgv-.  This  has  the  effect  of 
piewntiiHe  erosieH,  foatrieled  flow,  and  excessive  air- 
Micdoo,  tba  latter  on  nacount  of  the  danger  of  ice  forming 
Inn  the  aprar  under  forced  circulation  of  air. 

LacalfeR  of  Pomn^iMue. — ^The  power-house  is  situated 
iM  the  river  innk  nearhr  at  water4evel  and  clo»e  under  the 
Horaeshoe  Patl.  and  ft  ia  an  Interesting  and  important 
point  that  tin  fall  head  of  water  between  the  upper  and 
Isser  rivers  hns  bscn  acquired  so  far  as  was  possible  from 
w  coanondc  staM^blt,  sdtite  the  huge  and  costly  excava- 
tiona  rendered  nsceaaafy  tn  the  previous  sch^nes  have  also 
been  dispensed  wldi,  rcauttlng  in  a  greatly  reduced  capital 
opcnditun. 

Owing  to  limited  space,  the  generating  station  is  only 
T6  feet  wide,  but  when  completed  it  will  be  nearly  1000 
feet  fang;  the  generating  units  stand  side  by  side  in  a 
ringfe  row  right  dosRI  toe  centre  of  the  building,  the  tur- 
bines being  on  the  land  dde  and  nearest  their  source  of 
supply.  The  space  betWSSn  them  and  the  rear  wall  is 
Kcnpicd  by  a  gallsrjr,  upon  which  are  mounted  the  r.;:- 
preMufs  govamora.  eadt  almost  over  the  end  bearing  of 
ihe  tnrblne  It  comtrats. 

The  mean  watar-tevst  at  the  generating  station  is 
343  feet  above  tide,  though  it  variej;  from  338  to  365  feet, 
tile  wails  of  Om  geoersting  station  are  of  concrete,  the 
Rsr  wall  being  is  lest  Mdn  at  the  bottom  and  the  river 
wsO  9  fesc 

6«nmfll^  Unfit. — Each  generating  unit  consists  of  a 
horisantsl  douWs  turbine  direct  coupled  to  a  generator. 
The  COrapletlOo  of  ttie  station  and  its  equipment  will  br 
but  an  extension  of  thf  present  form  until,  according  to 
pment  plans,  diers  will  be  an  installation  under  thr  one 
roof,  capaUs  of  oontinuouslv  delivering  300.000  horsr. 
power  01  olsclrieat  energy.  Three  of  the  generators,  which 
are  an  of  the  conventioivil  horizontal  shaft  pattern  and 
nactly  alike  In  appearance,  have  a  rapacity  of  10,000 
horsepower  each,  while  the  others  have  each  a  capacity 
of  tS.OOO  horse-powier.  These  machines  are  wound  for 
IhrcMhass  current  at  13,000  volts  and  35  cycles,  and  have 
fidtnng  fields,  the  revolutions  being  tSj-^  per  minute. 
The  total  wslgnC  of  each  generator  is  s.-;!  tons,  and  each 
w«s  entitd.T  assembled  on  the  spot,  including  the  building 
up  of  Aa  laaiinated  iron  rotor  and  the  winding  and  in- 
nilathig  of  the  armature. 

TarAMr._The  turbines  were  made  by  J.  M.  Voith, 
H<i4enlielni|  a.  d.  Bronr,  Germany,  and  are  of  the 
Fnuids  or  Inward-How  tj-pe.  double,  central  discharge  or 
bslsneed  twin  tarbines,  and  are  designed  to  deliver  13.000 
bo"ei»ower  at  tfs  feet  head.  Their  shafts  are  34  inches 
Biashnuai  dfamstsr,  'and  each  carries  two  78-inch  cast- 
rteel  nmners  of  "  normal  "  reaction.  The  housings  are 
nf  reinforocd  steel  plates  16  feet  :n  di  ameter,  spiral  in 
cksalion,  and  rectangular  in  plan.  Gates  are  of  the  wicket 
*■  PS^Ie  type,  and  the  rotating  guides  forming  them  are 
tsuied  by  shafts  which  project  through  stuffing-boxes  to 
SO  external  controlling  m<%hanism  worked  by  the 
Sosemors.  thus  freeing  the  casings  from  the  objectionable 
iirtemal-gate  rJccin^;,  and  leaving  the  approaches  to  die 
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guides  unllbrm  and  open.  Whilst  the  velocities  in 
housings  and  drafMttbeS  are  high,  corresponding  losees  are 
avoided  by  easy  cliaoges  of  vehictqr  and  direction,  and 
large  cunroa  freo  from  acute  angles  or  obsmtcting  projec- 
tions. 

L«adr.— The  iesda  from  the  generators  art  single  con- 
ductors, ioaulatsd  with  treated  caatfacte.  Theae  leads,  each 
in  a  iQiarats  cooipai'tiuaat,  ars  mnunted  oa  porcelain 
inaulators,  ample  dearaaoa  to  oacth  Wag  allowed  every- 
where; the  oompartraents  an  baib  up  of  thin  shelves  of 
reinfofoed  concrete  fastened  to  dm  ooocrete  substructure 
of  the  powerhouse,  and  an  dosed  bj  asbestos  doors  readily 
removablo  for  inspection.  At  no  place  are  the  leads  of 
more  than  dires  gaoarntora  hronght  near  one  another,  and 
the  leads  of  oach  set  of  three  generators,  where  they 
approach  their  respecdve  oitswilciN  on  ths  gallery,  are 
so  protected  and  isolated  from  oadi  other  diat  earths  or 
riiort  circuits  an  impossible.  Field  circuits,  eidter  leads, 
and  control  wires  are  carrisd  In  iron  conduits,  and  are 
cither  in  asparate  passages  or  at  a  proper  distance  from 
ths  ntaln  wires. 

'  Diif)4»rtng  Slaiisns.— The  generating  and  distributing 
stations  are  parallel,  and  noariy  600  feet  ap»t,  with  a 
difference  of  360  feet  in  elevation.  The  distributing  station 
is  wider  and  shorter  than  th«  power  Stadoo,  and  is  divided 
into  three  longitudinal  bays  or  five  main  sections.  The 
narrow  front  bay  contains  the  switches,  bus-bars,  &c.,  at 
generator  pressure;  ths  wider  rear  bay  contains  those  at 
transmisrioa  onsisan.  Between  these  bays  is  the  main 
middle  bay,  divided  tnnsversely  by  a  tlwee-Ooor  switch- 
board section  into  tsro  long  transformerHTOoms.  The  pro- 
i<<cting  central  bay  is  utiliMd  as  oiloes.  The  transformers 
stand  along  the  centre  of  the  two  rooms  in  groups  of 
thre«,  corresponding  in  position  and  capacity  to  their  re> 
Spective  generators.  Smilar  apparatus  is  arranged  in  roars 

torallsl  with  each  otksr  and  srith  the  generating  units. 
)  nit  values  corresponding  to  the  generators  in  capacity  and 
paidtioil  are  RMiialainod  throi^gliout.  Thus  each  generating 
unit  has  its  individual  cabtes,  awttches.  .-md  >,xvl!chboard. 
section  of  bus-bars,  transforuisrs,  intsrnipiorb,  and  high- 
preosurc  switches  oomplsts  to  the  Iraasasiaaion  lines, 
enabling  independent  operation  as  an  Indspsndsnt  power 
plant,  or,'  through  die  selector  switches,  and  duplicats 
sectional  bus-bars,  the  operation  of  all  unlH  in  nny  coni- 
bination  of  groups,  as  readily  and  pcrfsetly  as  (heir  opara* 
tion  in  paralld. 

Trans/srfiwrs.— The  iow-prcssim  bay  contains  on  the 
main  door  the  ta,ooo-volt  automatic  oil  droiit  breakers 
in  double  column,  and  in  ehaaabv  beneatli  only  the 
sectkmal  dupKMte  bua4ian  and  dwir  tmmetfata  connec> 
tions.  In  the  transformer-roooM  the  transformsn  stand  in 
pits  6  feet  betow  floor-level,  snd  parallel  irith  them, 
adjacent  to  the  highrpccasuK  ba;^,  are  cowespoadtng  pits 
for  cboke«coilt  or  other  peotective  apparMis.  Bencs*h, 
and  b4!tween  the  foundations,  are  laid  the  various  qMema 
of  piping  for  water,  oil,  and  drainage,  and  die  mma  cable- 
ways  to  the  transfomiCT^  above.  Each  traaafonasr  ttted 
widi  a  recording  lliennonaler,  and  is  of  the  olMnsulated, 
watar-oooled  type,  three  to  a  unit,  connected  in  dc^  on 
the  low  voltage,  and  in  star  widi  ceatn  ipuunM  on  the 
high-voltagc  side.  The  secondaiy  poMfldal  of  eadi  trans* 
former  is  36,000  volts,  and.  as  connected,  the  resultant  Bns 
voltage  is  approximately  63,000  volts.  Each  transformer 
has  a  normal  capacity  of  3000  k.v.a.,  and  weighs,  com- 
plete sddi  oil  and  caae,  approaimaldy  50  tons.  Thqr  arc 
cyllndrfcal  in  form,  and  the  dms  cnustituting  a  unit  are 
arranged  in  a  triai^pitar  group  in  the  pit. 

Rteorditig  /nstfUmenff.— Tne  graphic  recording  instni* 
ments  are  of  a  new  type,  and  comprise  voltmeters, 
ammeters,  wattiueters,  and  frequency  and  power-faetor 
indicators.  They  are  so  connected  in  the  low-voltage 
circuits  that  there  is  a  oontinuoua  record  of  each  generator 
as  well  as  Of  the  demands  of  any  set  of  feeders.  In  the 
controt^oom,  the  chief  opentor'S  position  la  tn  dte  centre, 
where  at  bis  dedt  he  may  observe,  by  nteans  of  his  instru- 
ments, every  electrical  oeeunence,  and  direct  his  assistants 
as  required.  He  has  Ms  osm  private  telephone  system 
running  to  all  Ao  rooms  In  the  buiMing,  and  also  has 
direct  connect  ton  mth  telephones  along  the  transmission 
wires.  The  telautograph  is  invariably  used  for  communi- 
cating with  die  generating  station,  because  of  its  ua< 
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mis;iik;»blc  reiords.  Thf  rhi' f  o;v  rator  is  thus  ablr, 
uilhuut  moving!  from  lii-.  i  h.iir,  u,  .  untrol  fv-rry  oKctriial 
Lircuit  and  situation   of   ih-  and  to  <i!«ip,  start, 

regulate,  or  syndvonis.'  h  umr.  II.'  <  ,in  dimw  ili.  out- 
put 0/  each  unit  iliniii^;li  i;-,  tr.iiivhirni' r  lo  trans- 
mission as  if  from  a  sin^jl.  i^iil.it.  <l  [ilam,  i.r  Iv  (,in  throw 
the  current  upon  either  bus-bar  whilr  ^upjiMnjj  its  trans- 
formers from  the  same  or  another  I  uv  :,  ir  The  experi- 
ence obtained  up  to  the  present  in  lis-  practical  working 
of  the  plant  has  been  so  successful  tli.it  it  is  to  be-  antiii- 
patcd  that  other  large  pianu  in  the  future  will  adopt  the 
■aaie  qwtem. 

DisMhtOivn  «/  Power  hy  tht  Ontario  Power  Co. 

Two  6o,oo»-volt  lines  run  from  the  diBtributing  station 
for  six  miles  to  a  poiiit  on  tite  Niaffara  River  near  the 
town  «f  {^laeeniiowB,  whete  they  cro^s  the  aw^e,  and 
eoooect  Witfc  the  linet  of  tite  'Nia);ara,  I.ockport.  and 
Ontario  Pttwer  Company  defiverinfi  power  (or  use  in  the 
United  States.  These  line*  con»>t  of  aluminium  con- 
ductors 1 1  inches  in  <Uameter,  carried  on  steel  towers  55 
feet  high  to  the  top  wire,  with  an  atrerage  span  of  500  feet. 
The  insulators  for  this  line  are  of  porcelain,  and  wei|pi 
35  lb.  each. 

The  first  of  the  trnnsmission  lines  was  put  into  opera- 
tion on  July  7,  1906,  and  the  plans  realiiied  at  present,  and 
contemplated  for  the  immediate  future,  in  the  plant  of  the 
Niagara,  Lockport,  and  Ontario  Power  Co.,  involv  .1 
maximum  tranimissim  distance  of  160  miles.  This 
distance  puts  the  plant  ainon^t  the  longest  tr.msiiiission^ 
of  the  world. 

Site  of  Cablet. — ^There  are  only  three  siees  of  cables 
used  on  the  main  transmission  lines,  designated  by  the 
company  as  3/3,  j 'j,  and  1/3  respectively.  The  3/3  cable 
is  aluminium  cablei  consisting  of  ninet.-m  strands,  and 
having  a  total  area  of  641.800  cir  mib,  being  equivalent  to 
400,000  dr  Rdts  copper.  The  smas  of  «roc»4ection  of  the 
other  eaUes  are  respectively  twiMhInia  and  one-third  that 
of  the  large  one. 

It  is  tmpoeaible  to  enumerate  the  manifold  purposes 
for  whkb  the  power  is  ueed,  but  some  of  the  more 
important  are  the  following :-~ 

Ljieitf.^The  power  generated  at  this  station  and  sent 
out  over  the  above-described  transmission  lines  furnishes 
inrt  or  all  of  the  pubHc  and  private  luting  in  Ni.'^'nra 
Falls,  Wetland,  Stamlwd,  and  St.  Catherines,  Ontario; 
and  Loclcport.  Depew,  West  Sencc.i.  Hamburg.  Patavhi. 
Rochester,  Canandalgua,  Auburn,  Baldwinsville.  Phoenix. 
Fulton,  and  S)TaaiM,  New  York. 

W*a».— The  same  power  operates  electric  furnaces  for 
the  reduction  of  Iron,  copper,  and  other  ores,  and  the 
manufacture  of  oetnent,  calcium  rarbid*,  and  lime  nitrates 
in  Port  Colborne.  Weltand,  Ning-ira  Fnlls.  and  Thorotd. 
Ont:*rio,  and  Lewiston,  Lockport.  and  CaMonia,  New 
York. 

Power.— The  same  power  operates  wholly  or  in  part 
the  troller  systems  in  Syracuse,  Rochester,  Canandalgua, 
Geneva,  West  Seneca,  and  Hamburg;  and  the  Interurban 
lines  Sn'OCttse,  Lake  Shore  and  Northern  Syracuse  and 
South  Bay,  Rochester  and  Geneva,  Rochester  and  Mount 
Morris  (Erie  Railroad),  Buffalo,  Lockport  and  Ro<liestet. 
Buffalo  and  Hamburg,  and  Buffalo  and  Dunkirk  (partly 
constructed).  It  operates  the  steel  works  of  the  Ont.vio 
Iron  and  Steel  Company  at  Welland.  Lackawanna  Steel 
Company  (7000  empkwees),  Shenandoah  Steel  Wire  Com- 
pany, plate^lling  milh  of  Seneca  Iron  and  &eet  Company, 
and  pumping;  works  of  Depew  and  Lake  Erie  Water  Com- 
pany at  West  5>eneca :  repair  altops  of  tlie  New  York 
Central  and  Hudson  River  Railwar  Company,  nnd  Drln- 
ware.  LackawantM  and  Western  Railroad  Company,  and 
the  works  of  the  Gold  Coupler  Connpany  nt  Depew,'  stone^ 
crushing  establishment  of  the  Kelley  Island  Lime  and 
Transport  Company  «t  Akron ;  works  of  the  United  States 
Civpsum  Company  at  Oaklield,  and  various  smaller  indus- 
tries located  on  main  transmission  lines. 

The  utilisation  of  a  portion  of  the  vast  energy  of 
Nin(<ara  without  In  any  way  detracting  from  the  splendour 
or  beauty  of  the  Falls  is  destined  to  create  in  the  Ont.irio 
peninsula  and  hi  swstem  New  York  a  vast  manufacturing 
district. 
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sClEM  iHC  WPRK  OF  THE  SiiITH502iU.S  i 
INSTITUTION.  I 

'THE  report  of  Dr.  Charles  I>.  Walcott,  secretary-  of;!,.' 

Smithsonian  Institution,  for  the  ye.ir  ending  Jn.-!. 
30,  igoq,  has  just  Ix/en  issued.  All  the  numerous  depart- 
ments of  the  institution's  acti^ity  receive  attention,  but  i; 
is  possible  here  to  d<  al  only  with  the  more  direct  sdentifit 
work  accomplished  during  the  year  uivder  review.  Sui>- 
joined  is  a  summary  of  the  parts  of  th.'  report  dealing  mih 
matters  of  scientific  interest. 


SiMilltMMtfiin  Afritan  ExPeHHom. 

Through  the  generosity  of  friends  of  the  institution,  th-r- 
was  provided  during  thtr  year  a  s|i«>cial  fund  to  pay  for 
oullitting  and  to  meet  the  expenses  of  the  naturalists  i«5 
a  hunting  and  collecting  expt.dition  to  .\fric.i  under  ' 
dire<  tion  of  Colonel  Theodore  Roost  velt.  No  part  of  th- 
fund  was  derived  from  any  (lovernment  appropriation  or 
from  the  income  of  the  institution.  The  special  intoi'-i; 
of  the  institution  in  the  expt-dition  is  the  collection  i.f 
biologic.il  material  for  the  L  nited  States  National  Mus/'L-m 

The  party  saik-d  on  Mareh  23,  hjoo.  from  New  York 
whence    steamer    was  taken    to    .Mombasa,    British  tus' 
■\friea.    The   expedition    arrived   in   .'Xfriia   on    .April  2\. 
A  letter,  dated  at   Nairobi,    May  31,   .u.r  nim  .-d  the  >-hip- 
nient  of  twenty  barrels  of  large  iitaiiiiu^l  ?.U.ins  in  bnnr, 
ft»mprising    Colonel    R«K>seVeli's    first    month's    collruinn.  | 
While  no  new  species,  so  far  as  is  known,  is  inthnl'il  i-' 
this  first  shipment,  the  rollei  ;ion  will  sujipli  ti-.-  :tl  materir.l; 
the  sp<-cintens  already  in  the  N.ilional  .\Iu.»tuin.    'loerjl.  r 
fc-ilh  this  shipment  are  exix'eted  a  large  number  of  H).->;- 
njrns  of  sm.ill  in.'immals,  and  .also  of  birds.    1  hrough  ;h 
Smithsrtiii.in    African    exp.  .I;t  :  >n    the    National    Zooioc; .  .i! 
Park  has  been  presented  with  an  exceptional  collection  ot 
iive  African  animals. 

Cumbrian  Geology  and  Palaeontology. 
Dr.  Ualcott's  studies  of  the  older  s<-d)mentary  rocks  t 
the  North  .•Vmerican  continent,  which  he  has  been  curb- 
ing on  as  oppctriuniiy  oflered  for  more  than  twenty  yf-.ni^, 
were  continued  in  Montana  and  the  Canadian  Rixk;-.- 
during  the  field  season  of  |<K>8.  The  scientific  results  ft 
till:  050-mile  trip  through  the  forests  and  on  mountain 
tr.iils  will  aid  materially  in  the  solution  of  several  problem^ 
ronnefti-d  with  the  stratigraphy  and  structure  of  the  iiiain 
ranges  of  the  e  astern  Rmky  .Mountains  .ind  of  the  j^.  ... 
logie.il  position  .'iiid  .ige  of  many  thousands  of  feet  of  lli' 
sandstones,  shales,  anil  limestones  forming  the  molirit  u-  ^ 
in  northern  Montnn.i,  British  <'olumbia,  and  .Mbcrta. 
the  return  an  examination  was  made  of  the  groli)(ji<  .<! 
formations  in  the  vic  inity  of  Helena,  Mont.,  and  of  ■ 
Wasatch  Range,  south-east  of  Salt  Lake  City,  L'lah 
Three  additional  papers  giving  a  summary  of  the  resuli-- 
of  ihe«e  studies  in  Cambrian  geology  and  palaeontology 
were  published  during  the  year. 

Jfrsenrci^s  on  4faios^lierie  Air. 
A  HoiMcins  grant  was  approved  In  October,  190S,  for 
the  erection  of  a  small  stone  shelter  on  the  summit  of 
Mount  Whitney.  California,  for  the  use  of  investigsim 
during  tlie  prosecution  of  researches  on  atmospheric  air,  or 
on  subjects  closely  related  theretOb  The  pioneer  trip  to 
the  summit  of  Momt  Whitney  in  the  summer  of  iWt  by 
tite  late  secretary.  Dr.  Langfey.  at  that  time  director  «f 
the  Allegheny  Observatory,  will  be  recalled  in  this  coe* 
iiection,  as  well  as  his  conviction  that  in  no  country  '» 
there  a  liner  site  for  meteorologkal  and  atmospbrric 
observadons  than  Mount  Whitney  and  its  nrig^win^ 
peaks. 

Mr.  C.  G.  Abbot,  who  succeeded  Secretary  Langley  ai 
director  of  the  astrophy  sical  observatory  of  the  Smianonian 
Institution,  and  to  whow  immediate  suggestion  and  earnest 
personal  efforts  the  preparation  for  and  the  estabUifamcst 
of  this  important  post  on  Itfount  WMtoey  are  largely  due. 
began  his  obserratkms  there  in  the  (imiincr  of  '11m,  and 
obtained  important  data  in  the  determination  of  the  sekr 
constant.  The  cooperation  of  Prof.  W.  W.  Camijbeli,  the 
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director  of  Lick  Observatory,  University  of  California,  at  i 
Mount  Hamiitpn,  has  been  most  helpful  during  the  erection  | 
of  the  shelter.  The  class  of  researches  to  be  prosecuted 
•t  this  exceptionally  favourable  station  arc  not  only  of 
gieat  scientific  interest,  but  are  expected  also  to  prove  of 
vahie  in  deteniiiiiiiy{  questions  having  a  direct,  practical 
{ofluence  on  tlw  fnatrvmtt<M  and  immait  of  Inninit  life 
M  our  globe. 

Inltrna^onal  Standard  Pyrheliometers. 

A  limited  grant  from  the  Hodglcins  fund  was  approved 
In  February,  1909,  (or  the  construction  of  several  silver  ' 
disc  pyrheliometers.  These  instruments  are  to  be  placed  I 
in  charge  of  scientific  investigators  in  widely  separated 
localities  for  the  purpose  of  establishing  an  international 
«cale  for  the  comparison  of  observations  on  solar  radiation. 
The  vanring  results  published  by  observers  have  made  the 
n«ed  of  international  cooperation  in  this  connection 
spparent,  and  the  matter  has  received  considerable  atten- 
tion at  conferences  of  the  Solar  Union.  These  simple  and 
comparatively  inexpensive  instruments  are  to  be  constructed 
after  a  design  by  Mr.  AbbfiL  Similar  inyrhsllameters  have 
been  employed  in  tiie  riMMvcliM  of  At  Aatrophysical 
(^senratory  for  a«ff«rsl  jaofff  nA  Imo  pro**d  eodraty 
talSdtetarf. 

Langley  MtM  tmd  Mtmorial  Tahht. 
As  a  tribute  to  the  memory  of  the  late  secretary,  Dr.  ' 
S.  P.  Langley,  and  bis  contributions  to  the  science  of 
aerodromics,  the  regents  of  the  institution  adopted  the 
following  reooladon  on  December  25,  1908 ; — "  That  the 
board  of  regents  of  tha  Smithsonian  InatitiitioD  Mtablish 
a  medal  to  bie  known  as  fhe  Langl^r  nadal,  to  te  ovarded 
for  specially  meritorious  Investigations  in  cooDWtion  with 
the  science  of  a£rodromics  and  its  appUcatloa  to  W^atlon." 
Following  the  establishment  of  medal,  a  committee 
of  award,  composed  of  gentlemen  of  recognised  attainments 
in  the  science  of  aJSroflromics,  was  appointed.  The  com- 
mittee recommended  that  thp  first  medal  be  bestowed  on 
Iteisrs.  Wilbur  and  Orville  Wridit,  and  the  medal  was 
•mrded  on  February  10,  1909.  DMgnt  for  the  Langley 
BMffloriiil  tablet  are  now  beii^  prepnred  fagr  a  walMiiiesm 
arebiDect  of  Wtuliingtoa. 

More  than  350,000  specimens  were  added  to  die  museum 
coOectioos  during  the  year,  about  300,000  of  tham  per- 
taining to  biology  and  the  remainder  to  geology  and 
anthrapology.  One  of  the  most  important  additions  to  the 
division  of  ethnology  was  a  contribution  from  Dr.  W.  L. 
Abbott,  consisting  of  about  500  objects  from  south-western 
Borneo.  To  the  technological  collections  were  added 
more  than  aoo  objects  transferred  from  the  United  States 
Patent  Office.  The  department  of  biology  received  a  note- 
worthy gift  of  about  I  aoo  European  mammals  and  sixty- 
one  reptiles  from  Mr.  Oldfield  Thomas,  of  the  British 
Museum,  and  Mr.  Gerrit  S.  Miller,  of  the  National 
Museum.  This  has  so  greatly  increased  the  importance  of 
the  Kational  Museum  collection  of  the  mammals  of  Europe 
that  it  now  ranks  ,ts  one  of  the  largest  and  most  valuable 
in  the  world.  Mention  must  also  be  made  of  a  contribution 
of  about  a  thousand  mammals  moA  bird*  Of  Bomeo, 
received  from  Dr.  W.  I-.  Abbott. 

In  connection  with  the  work  of  excivation  and  repair 
of  the  Casa  Grande  ruins  in  .■Vrizona,  under  th<;  direction 
of  the  Smithsonian  Institution,  there  were  collected  and 
placed  in  the  National  Museum  about  650  stone  axes  and 
hammers,  rubbing  and  grinding  stones.  earth';n\vare  bowls 
and  vases,  pieces  of  basketry  and  t'-xtile  fabrics,  shell 
ornaments,  and  wooden  implements.  From  similar  excava- 
tions in  the  Mesa  Verde  National  Park,  Colorado,  there 
were  received  about  500  obj.^cts  of  like  chara<.ti-r.  The 
department  of  geology  received  a  large  series  of  Cnmbriati 
fossils  from  the  Rocky  Mountains,  collected  during  Dr. 
Wafcott's  field  studies  in  that  region.  There  were  also 
addfd  to  the  collections  manv  objects  pertaining  to 
mineralogy  and  palaeobotany.  Eighty-two  regular  sets  of 
geological  «p'"cim'n?  to  the  number  of  7730  were  dis- 
tributed during  the-  year  for  educational  purposes,  besides 
i}oo  specimens  of  geology,  marine  Iniertebrntee,  and  fishes 
arranged  in  cpedal  sets. 
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Two  tield  parties  in  which  the  Institution  and  museum 
are  greatly  interested  left  America  during  the  year  for 
important  collecting  regions,  from  both  of  which  valuable 
resuks  may  be  ixpccted.  The  first  will  explore  Java 
and  some  of  the  adjacent  islands ;  the  second  ex- 
pedition is  that  under  the  direction  of  Colonel  llieodore 
Roosevelt  into  Britiab  Emt  Aftic»  wd  mora  inland 

districts. 

Bureau  of  A  Ethnology. 

The  bureau  has  collected  data  relating  to  sixty  famiUao 
or  linguistic  stocks  and  upward  of  300  tribes,  it  doe»  not 
expect  to  study  all  the  tribes  in  detail,  but  rather  to 
investigate  a  sufficient  number  as  types  which  may  stand 
for  all.  It  has  seemed  wise  at  this  stage  of  the  researches 
to  prepare  a  summary  of  our  knowledge  of  the  tribes,  and 
this  has  taken  the  foim  of  •  "  HMidbook  of  tbo  ImU«Mp" 
of  which  one  large  vohimo  b  pobUslied  and  the  Meond 

nearly  through  the  press. 

The  people  of  the  United  States  have  two  great  obliga- 
tions which  the  bureau  is  trying  to  fulfil  :---<i)  that  of 
acquiring  a  thorou^  knowlec^e  of  the  Indian  tribes  in 
the  interests  of  humuU^;  (a)  tbat  of  fceierving  to  tbo 
world  an  adequate  recofd  Of  tilt  American  race  whidi  is  10 
rapidly  disappearing. 

Recently  much  InterMt  has  been  manifested  in  tbe 
antiquities  of  the  oomttry,  more  especially  in  the  great 
poeblo  ruins  and  iXIt  dwellings  of  the  arid  region,  and 
the  fifty-ninth  Congress  enacted  a  law  for  the  preservation 
of  these  antiquities.  A  first  step  in  making  this  law 
effective  is  their  exploration.  A  second  is  the  excavation 
and  repair  of  the  more  important  ruins  to  ensure  their 
preservation  and  to  make  them  available  to  the  public 
and  for  study.  Dr.  J.  Walter  Fewkes,  of  the  bureau,  has 
continued  the  work  of  excavation  and  repair  of  the  ancient 
ruins  in  the  Mesa  Verde  National  Park,  During  the  year 
the  repair  of  .Spruce  Tree  House  was  completed,  and  at 
the  end  of  June  excellent  progress  had  been  made  in  un- 
covering and  repairing  tlie  cnunblini  waiis  of  Cliff  Palaoor 
the  gTMteat  of  the  ancient  tvSm  oTRa  kind  tn  the  Unllad 
States. 

There  is  need  also  for  ethnological  work  In  the  HawaiOan 
Islands  and  Samoa,  for  the  following  reasons.  It  is  re* 
garded  as  most  important  that  the  Government  should  have 
definite  and  detailed  information  regarding  the  native  in* 
habitants  of  these  islands,  which  are  under  its  control  and 
for  whose  welfare  it  is  responsible.  It  i«  not  less  a  duty 
of  the  nation  to  preserve  some  record  of  thio  peculiar  race 
for  the  purposes  of  history  and  adence,  as  neglect  wilt 
become  a  source  of  deep  regret.  An  esp^ricnced  ethno> 
logist  should  make  investigations  regarding  the  history, 
social  Institutions,  religion,  and  general  culture  of  the 
people,  and  a  physical  anthropolo^it  should  study  thdr 
physical  and  mental  charaeterianea. 

National  Zoologteait  Park. 

The  National  Zoological  Park  during  the  year  added 
576  new  anima!*?  to  its  collections,  which  offsets  a  loss  of 
5'';  by  exchange,  death,  and  r'-turn  of  anim.ils,  and  brings 
the  number  nf  individuals  on  hand,  June  30,  1909,  up  to 
1416.  The  entire  support  of  the  park  was  derived  from 
an  appropriation  of  iq.or«;.  for  general  purposes,  including 
the  purchase,  transportation,  care,  and  malnton  n  1  of 
animals;  the  care  and  improvement  of  grounds;  the  con- 
struction and  repair  of  all  bi)  i  r;;  rnrlosures,  roads, 
walks,  and  bridges.  Of  this  amount,  the  increased  price 
nf  neress;iry  provisions  and  labour  brought  the  cost  of 
maintenance  alone  to  about  i7,oool.  It  was  therefore 
possible  to  do  Dttli  towatd  pennanent  construction  or 
improvement. 

AstmfH^fMleai  Observatory. 

Tba  WDfk  of  the  Astrophjnical  Obeemtoirjr  during  tha 
year  coneitled :— (0  Of  beloaietric  observationa  carried  on 
i  at  WaahtngtM  on  the  brightness  of  differeat  parts  of  the 
sun^  fanaoa:  alio  aome  aaparimentol  work  en  the  trans- 
I  peiwKT  of  ttm  tir  kt  kng>waf«  iaya.  iueh  as  the  earth 
raAates.  A  computation  of  the  icauits  of  these  experi- 
menU  Is  now  hr  efloagtl  wivaneed  to  show  their  satis- 
factory quality.  Pndaa loMwIadge  of  dM  selective  absorp- 
tion of  our  atmoaphaM)  fbr  earth  rays  Is  atlll  laddng.  and 
contradictory  vIoM  «  ttUl  being  expreiaed  about  Ada 
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important  subject ;  hence  it  is  hoped  that  thete  Mperi- 
mi:'r.t.<i  will  bf"  useful  jr.  study  Of  tfM  dSptBdvWB  At  ttw 
earth's  temperature  on  radiation. 

(a)  Spectrobolometric  measurements  of  the  solar  constant 
of  rmdiation  have  been  continued  at  the  Mount  Wilson 
Observatory  in  California.  As  in  former  years,  evidences 
of  a  fluctuation  of  solar  radiation  wprp  found  in  the  results 
of  the  measurements  thus  far  cb^^lned.  A  new  and 
improved  standard  pyrheliometer  was  found  to  be  more 
satisfactory  than  the  one  used  in  1906,  and  great  confidence 
is  felt  in  the  results  obtained  with  it.  Efforts  have  also 
been  made  to  carry  the  bolometric  measurements  much 
farther  in  the  ultra-violet  through  the  use  of  a  Urge  quartz 
prism,  a  UtfgB  ultraviolet  gtna  priim,  am'  ~ 
nurrors. 


VNirSRSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

Camdridck. — The  special  board  for  biology  and  ideology 
has  appointed  Mr.  Leonard  Doncastcr,  of  King's  College, 
to  be  superintendent  of  the  Museum  of  Zoology,  and  the 
Vice-chancellor  has  approved  of  the  appointment. 

G1.ASCOW.— Principal  Sir  Donald  MafA!i";»pr,  K.C.D., 
has  been  appointed  to  represent  the  Ser.uus  of  the  Uni- 
versity at  tne  centenary  festival  of  the  University  of 
Berlin  in  October  next. 

A  si'heme  for  th'j  formation  of  a  clinical  branch  of  the 
medic.il  school  of  the  Univi^rsity,  to  be  situate  at  the  Royal 
Infirmary,  was  approved  by  a  Parliamentarv  Commission, 
after  a  two  days'  hearing,  on  April  i.  The  provisional 
orders  for  the  purpose  contemplate  the  establishment  of 
four  professorial  chairs  at  this  infirmary,  in  addition  to 
those  held  at  the  Western  Infirmary,  namely,  those  of 
medicine,  surgery,  obstetrics,  and  pathology.  'ITie  neces- 
sary funds,  amounting  to  about  3000I.  a  year,  are  provided 
for  from  existing  endowments  and  by  grants  from  St. 
Mungo's  College,  the  Muirhead  trustees,  and  other 
benefactors.  All  the  instruction  thus  provided  will  be  open 
to  women  students  of  the  University  as  well  as  to  men. 


Tn  late  Cdooel  G.  £.  Church,  iriio  Uti  on  January  4, 
baqtieathad  loool.  to  the  Royal  Geographical  Sode^ 
toward*  a  ftnid  far  die  entargiement  01  Its  premise  or 
towardf  a  new  building  far  ita  uie.  He  left  to  Harvard 
Univerai^  hi*  collecSfoii  ralattag  to  North  and  South 
Ameriea.  eonaigtfng  of  boolci  of  travda.  vcgragee.  explora- 
tfarn,  boundary>Hne  queetioM,  geography,  atfindogy,  and 
Uflory,  as  well  at  all  writion  Iqr  Latin  and  American 
autliort.  to  be  known  aa  tiie  **  George  Barl  Charcli  Collec- 
tion." Should  the  nuthoritfea  of  the  Unlverrity  not  accept 
this  gift  within  four  months  of  bb  death,  then  die  ooUec- 
don  1*  to  be  offered  to  the  Brown  University,  Rhode 
Island,  or  the  Stanford  University,  in  California. 

Ik  Class  iv.  (Fducation,  Science,  and  Art)  of  the  Civil 
Service  Estimates  fnr  the  year  ending  March  31,  igii, 
the  estimate  amounts  to  18,651,483!.,  a  net  increase  of 
697i7i8f.  on  the  amount  voted  in  1900.  The  estimate  for 
the  Board  of  Education  shows  a  net  increase  of  417,663!., 
of  which  348.7751.  arises  under  the  subhead  of  grants  in 
respect  of  public  elementary  schools,  ttc.  A  sum  of 
aoo,OOot.  is  ng.Tin  provided  for  special  grants  to  certain 
necessitous  local  education  authorities.  The  estimate  for 
scientific  investigation,  ttc,  includes  a  grant  of  7500/.  In 
aid  of  the  expenses  of  the  aeronautical  section  of  th*« 
N.ition.Tl  Physical  Labor.itorv,  and  ,t  grant  of  3o.o<k>/.  in 
aid  of  the  expenses  of  tlie  British  Antarctic  Expedition  of 
1910. 

Th8  following  courses  of  free  advanced  lectures  hav.- 
been  arranged  by  the  University  of  London  : — a  course  o' 
five  lectures  on  "  Fertilisation  and  Related  Phenomena," 
to  be  given  by  Prof.  J.  B.  Farmer,  F.R.S..  at  the  Royal 
College  of  Science,  on  Wednesdays  at  s  p-m.,  beginning 
on  April  27;  a  course  of  five  lectures  on  "The  Anatomy 
of  Plants  in  Relation  to  External  Conditions."  to  be  given 
by  Mr.  L.  A.  Boodle  at  University  College  on  May  a6. 
May  30.  June  2,  June  6,  and  June  9,  at  5  p.m.  A  course 
of  three  lectures  on  "  The  Geology  and  Geographv  of 
Charnwood  Forest "  will  be  given  by  Prof.  W.  W.  Watts, 
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F.R.S.,  at  the  Imperial  College  of  Science  and  Tedinology, 
on  Mondays  at  5  p.m.,  beginning  on  April  25.  The  lectxirea 
are  addressed  to  advanced  students  of  the  UniversiQr  and 
to  others  intereated  In  tha  aubjects.  Adsniastaa  is  free, 

without  ticket. 

The  diSBculty  of  reaching  Ihn  CUtttfalor  of  dw  toll  far 
any  educational  purpose  has  not  as  yet  been  oeareoma  In 
any  eountnr,  and  certainly  not  here.  Some  tntenat,  dNfi^ 
fore,  attaches  to  a  scheme  that  has  been  work  in  dm 
West  Indies  for  about  mghteen  montha,  and  has  prond 
so  effective  that  it  is  to  be  adopted  permanently.  Coancs 
for  home  reading  are  drawn  up,  divided  into  three  parti, 
at  the  end  of  each  of  which  are  held  examinations  known 
respectively  as  the  preliminary,  the  intenaeflate,  and  the 
final.  The  preliniinary  examination  ret^ulres  a  general  all- 
round  education,  and  is  dispensed  with  in  tne  case  of 
students  who  possess  certain  qualifying  certificates.  The 
Intermediate  examination  requires  such  Icnowledge  of  the 
general  principles  of  agriculture,  and  of  planting  work  in 
particular,  as  might  be  expected  from  an  intelligent  over- 
seer of  a  few  yean'  eitperience,  while  the  final  exanuna- 
tion  reaches  die  standard  necessary  for  a  man  capable  ci 
managing  an  estate.  A  leaflet  is  issued  by  the  West 
Indian  Agricultural  Department  eonUining  a  syllabus  of 
the  subjects  necessary  for  each  part,  with  tdnu  as  to  what 
books  should  be  read.  In  addition,  tbe  it^rjcaltural  Nnu, 
the  fortnightly  paper  issued  by  the  OepartaMnt, 
nearly  a  page  in  each  issue  to  notes  bearmg  no  tlw 
work  of  the  estate,  thus  giving  the  naoeosary  pi 
illustrations  of  the  general  prindplea  aet  out  In  die 
boohs.  A  few  quasdons  tn  also  ae<  whMt  students  sre 
adfiaad  tt  Mtamfit.  The  Department,  however,  does  not 
set  up  to  net  as  a  correspondence  college  and  correct  the 
answers  to  the  questions.  It  is  left  to  the  student  to 
find  aomemia  who  will  dlacusa  bis  WOrit  with  him  and  help 
him  over  those  hard  places  where  a  man,  reading  on  his 


own    aeeount    without   any    assistance,    inevitably  get* 
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or  later.  At  first  the  ofScers  of  the  Depsrt- 
ment  gave  •  gOOd  deal  of  help  by  organising  students' 
meetings  where  tffltoiltles  could  be  discussed:  voluntsry 
workers  also  came  forward.  The  examinations  are  con- 
ducted by  the  stafT  of  the  Department,  acting  in  conjunc- 
tion with  some  of  the  planters.  The  intermediate  and  the 
final  are  essentially  technical  hi  their  nature ;  the  candidate 
is  expected  to  be  a  better  man  at  field  or  plantation  work 
as  a  result  of  his  reading,  and  he  must  demonstrate  Ut 
superiority  to  the  satisfactloo  of  the  planters  on  tbt 
examining  board.  In  this  way  the  interest  and  wymtHtf 
both  of  masters  and  of  men  can  be  enlisted,  and  both  are 
brought  to  realise  that  the  certificates  awarded  indicate 
increased  efficiency  on  the  part  of  the  holder.  Interest  in 
the  scheme  is  said  to  be  spreading  among  the  cultivston, 
white  the  organisers  have  found  certain  modiScations  tbtt 
will  .-itill  further  increase  ito  utility.  It  wiD  be  carefutljr 
watched  by  those  In  this  country  who  are  engsgsd  la 
elementary  agrleuttural  education. 

Tits  National  Union  of  Teachers  held  !u  conference  this 
year  at  Plymouth  during  Easter  week.  Naturally,  most  o< 
their  discussion  was  confined  to  various  aspects  oi 
elementary  education,  but  other  subjects  of  nadontl 
importance  were  also  considered.  Mr.  Marshall  Jacktnsn, 
the  president,  was  chiefly  concerned  with  a  demand  fw 
more  money  from  the  Treasury  for  elementary  education, 
to  relieve  the  financial  straits  in  which  many  local  educa- 
tion authorities  find  themselves.  Mr.  Jackman  contended 
ih.it  we  build  Dreadnoughts  regardless  of  cost,  not  becauK 
we  want  them,  but  because  we  feel  the  necessity  of  keep- 
ing pace  with  our  neighbours.  If  we  could  have  a  similar 
cry  in  education  to  the  Two  Power  standard  cry  for  the 
Vj^vv  we  should  be  able  to  do  much  for  educational  pfo- 
^ He  s'»t  out  a  national  educational  standard  which 
he  thought  was  worthy  of  this  great  Empire.  Is  it  too 
murh  to  demand  that  the  educational  opportunities  fo< 
British  boys  and  girls  shall  be  no  less  than  those  for  th« 
children  of  any  other  nation?  His  new  standard  was  that 
all  forms  of  education  should  be  as  free  to  the  Britiih 
child  a<i  to  the  Anwrkan  child,  the  elementanr  schools  of 
Britain  should  be  manned  by  teachers  no  less  effidcfit 
than  those  in  the  schoob  of  Ssreden,  the  classes  of  tbf 
schools  in  Britain  should  be  no  larger  than  those  of  Dtn- 
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.-nark,  and  the  health  of  the  children  in  this  country  should 
nut  be  less  cared  for  than  that  of  the  children  in  German 
schools.  The  care  of  adolescents  came  In  for  canful 
debate.  Sir  Henry  HIbbert,  chairman  of  the  Lancashire 
County  Education  Coounittee,  said  the  duty  of  providing 
further  discipline  and  training  for  all  children  during  the 
years  which  follow  the  day-scEool  period  is  receiving  atten- 
tion in  many  countries,  all  of  which  seem  to  be  moving 
towards  three  conclusions :— (t)  that  increased  effort  should 
be  made  by  the  State  to  compel  local  authorities  to  organise, 
»ccor<Ung  to  the  needs  of  different  localities  and  of  different 
•radM,  courses  of  Instruction  useful  to  any  child,  and  so 
pUnned  as  to  train  them  for  healthy  living  and  for  the 
duties  of  citiaenshlp;  (a)  that  there  should  be  a  further 
ielimitation  of  the  hours  of  juvenile  labour ;  and  (3)  that 
«II  employers.  Government  as  well  as  private,  should  be 
compelled  by  law  to  enable  any  persons  of  less  than  sevi^n- 
tecn  or  eighteen  years  of  age  employed  by  them  to  attend 
courses  of  instruction,  general  or  technical,  for  a  specified 
number  of  hours  per  week  at  times  during  which  the  pupils 
would  not  be  too  tired  to  profit  by  the  mstmctlon.  Deal- 
ing with  the  same  subject,  Miss  Adicr,  of  the  London 
County  Council,  explained  that  the  aim  of  the  trade  schools 
ol  the  London  County  Council  Is  not  entirely  to  supersede 
spprentioeship,  but  to  reduce  the  period  of  indenture,  and 
to  enable  the  lad  to  enter  the  workshop  already  equipped 
to  take  an  intelligent  Interest  in  workshop  processes,  to 
handle  tools  effectively,  and  to  be  in  a  better  position  to 
tarn  by  observation  than  the  lad  who  enters  the  workshop 
direct  from  school.  The  development  of  handicraft  side  by 
nde  with  the  general  Intelligence  is  the  primary  aim  of 
the  trade  school,  and  when  this  is  possible  on  practical 
Gnes  postponement  of  entrv  into  the  workshop  is  a  distinct 
advantage,  more  especially  when  the  trade  side  of  the 
vork  ia  to  some  extent  supervised  by  members  engaged  in 
iIm  indtistry  taught  In  the  school.  It  was  pointed  out 
during  the  conference  that  the  cost  of  compulsory  attend- 
snce  between  fourteen  and  seventeen  would  be  some 
2,615,000/.,  and  if  the  age  were  IncfcaMd  to  dghtecn 
3.Soo,ooof. 


as  regards  the  meaaurement  of  , ,  _ 

Or.  DalUnger.  read  hie  paper  «a  flie  maaewenieBft  cf  ttaa 
diameter  of  the  flagdUa  of  Bacteriaat  tenno  la  187!.  The 
author  of  tl)6  paper  obtained  hie  results  \tj  ivfaat  are 

termed  extinction  measurements,  the  resulting  mceetire- 
ments  being  for  the  finest  ftagella  i/647254nch  and  lir  the 
coarser  i/6aa26-inch.  He  diedied  the*e  tCBttUs  by 
measuring,  by  means  of  a  Slar  ipierDBieter»  flw  flagelhuD 
of  a  sel^led  specimen,  the  meaaarCBMnt  tif  this  metliod 
giving  a  diameter  of  i/66756-ladi  aa  agldast  i/647a54Deh 
of  a  flagellum  of  approxinatelj  rimllar  fineacee  aeaeored 
by  the  extinction  method. 

Qeological  Society.  March  Jj. — Prof.  W.  \V.  Watts, 
F.R..S.,  president,  in  the  chair.— L.  Moysay  :  Palasoxyris 
and  other  allied  fossils  from  the  Derbyshire  and  Notting- 
hamshire Coalfield,  After  reviewing  the  bibliography  of 
P.il.'Bo:^yris,  the  author  records  the  finding  of  twenty-two 
specimens  frotu  Shipley  Clay-pit  (Derbyshire)  and  above 
130  from  Digby  Clay-pit  (Nottinghamshire),  also  several 
isolated  examples  from  other  localities  in  the  district.  He 
describes  Palaeoxyris  helicleroides  (Morris),  noting  especi- 
ally the  presence  of  a  "  b«»ak,"  which  had  not  hitherto 
I  been  adequately  described.  Mr  thrn  describes  Palaeoxyris 
'  ptendtli  (Lesquereuxl  from  Shiplry  Clay-pit,  again  noticing 
,  the  formation  of  the  "  beak."  The  discovery  of 
Palaeoxyrii  johmoni  (Kidston)  from  Digby  is  noted,  and 
it  is  proposed  that  this  fossil  be  removrd  into  the  genus 
Vf  tucapsula.  The  author  also  describes  a  spedmen  of 
Tet<uapiu!a  cooperi  (Mackie  and  Cfodcer)  from  Nawihofpa 
Clay-pit  (Nottlngbaroahire). 


SOCIETIES  AND  ACADEiHES. 

Lovr-n«,-_ 

Royal  Microscopical  Society,  .'vhtrch  16.— Prof.  ].  A 
Thomson,  president,  in  the  chair. — .Miss  L.  S.  M. 
S4Hnm*ra  t  Antipatharlans  from  the  Indian  Ocean. 
Fourteen  species  were  dealt  with,  including  thrr  ■  ^^  l.^l  h 
are  new,  viz.  Cirripathes  indica,  Antipaihes  saitcotdti, 
Fifropathes  simpsoni.  In  several  cases  the  presence  of 
aell-prescrvcd  polyps  made  It  possible  to  remove  some  of 
the  doubts  which  Brook  expressed  in  regard  to  various 
jpedes.  The  paper  referred  also  to  certain  peculiarities 
ir  the  polyps  and  spines.  The  collections  were  made  at 
k«,  in  Portuguese  Kast  Africa,  and  in  the  Mergui  Archi- 
pelago.— E.  M.  Nalaon  II.'!  visibility  of  the  tertiarics 
of  Coscinodiscus  otttTomphalus  in  a  balsam  mount.  The 
luthor  directed  attention  to  the  continued  improvement  in 
microscope  obiectlves,  and  particularly  to  a  new  {-inch 
objective  by  jfciss.  Twelve  years  ago  he  received  a  slide 
of  Nottingham  deposit  mounted  in  sulphide  of  arsenic,  and 
he  the-i  sa  v.  fi  r  th'  first  time,  the  tcrtiaries  in  Coscino- 
£teus  asteromphaliii.  He  had  had  a  b.als-am  mount«Hi 
iclected  slide  of  this  diatom  since  1P76,  and  had  tested 
hundreds  of  objectives  upon  it,  but  tlicse  tcrtiaries  had 
never  been  visible.  Recently  he  received  from  .Messrs. 
Zeiss  a  long  tube  |-inch  apochromatic  object-glass  of 
N..\.  and  it  was  tested  on  this  balsam-mounted  slide. 
The  tertiaries  which  had  for  so  many  years  eluded  the 
grip  of  all  kinds  of  len?es  were  conspicuous.  This 
•pochromatic  {-inch  was  more  sensitive  to  tube  length, 
s  -'^  a  larj^^er  axial  cone,  bore  a  deeper  eye-piece,  and 
had  sharper  definition  than  any  microscope  lens  he  had 
previously  seen. — A.  A.  C.  Eliot  Merlin  :  The  measure- 
ment of  the  diameter  of  the  flagella  of  the  cholera  bacillus 
prepared  by  LofTler's  method.  Slides  of  bacteria  are  pre- 
pjfH  by  Loffler's  method  to  render  the  flagella  more 
easily  1  ni onstrablc,  as  the  organism  and  its  appendages 
•re  greatly  distended  by  the  process,  thus  rendering  them 
eoaipafBlhal^  aaarse  objects.  Uttle  has  iMen 
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tion  eocfRdeiit  of  the 
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the  eoaAtaedoit  «f  ib» 
The  only  claoC  of  the 
a  Haall  qvantHgr  of  bard 
rafiatioft  of  the 


PhUosopbieel  ■•eictr,  Meich  14.— Prof.  Batesan, 
president,  in  the  efaalr.— Sir  J.  h  Ttiamooii  8  The  caaee 
of  the  phoepbereecence  of  the  glats  ia  vaeaum  tubes  whea 
the  praesure  It  not  wy  low,— J.  A.  OwwrtHoc!  Trane- 
of  »  nqn<p-|.  L.  anaeawt  SecoBdery  X-rajre  from 
ThMe  esperiiDenta  «ho«r  that  the  abaorp* 
iiomogeneous  X-rays  from 
Iver  group  Is  unaffected  by 
eritb  certain  add  radidea. 
ii  the  enperpositioa  of 
radlathM  on  the  l>oa»- 
[oreoeer.  the  valency  of 
Ims  no  loiiieaea  on  dia  aeoeodanr  homogeneous 
from  It.  The  abaofpClon  coefficient  of  the 
characteristic  raffia^  from  manganeie  Is  deduced  from 
the  absorption  Clino  of  manganese  sulphate.— S.  G. 
uiakyt  Some  experiownta  on  lonieadoii  tn  dried  air.  AU 
the  known  properties  of  ions  have  been  found  to  vary  with 
the  amoimt  Of  noielHre  preeent  In  the  gas  experimented 
on,  but  in  all  cases  IN  negative  ioO  Is  the  more  susceptible. 
Hence  it  was  thought  that  if  the  gas  were  dried,  it  ebould 
acquire  a  positive  charge.  The  experiment  was  thefeforo 
tried,  liquil  air  beiag  used  as  the  toiaf  agent.  On 
testing  a  stream  of  av  whkh  had  been  loused  and  then 
dried,  no  indication  of  decftrie  dlMM  was  detected.  By 
using  another' method,  it  was  iound  aat  both  the  podtlve 
and  the  negative  toidsatian  are  increased  greatly  by  this 
drying  action,  Imt  to  an  equal  ratio,  which  in  some  cases 
amounted  to  ten.  This  waa  found  to  be  due  to  decreased 
re-eomfainBtion.  Tho  effect  could  be  tltmlBatifd  by 
previously  filtering  die  air. 

DUSUN. 

Royal  Dublin  Society.  M  i:  'Ir  R.  LI  Praeger 
in  the  chair.— Prof.  T.  Johnson  a.nd  Miss  R.  Hofteman  : 

Agricultural  seeds  and  their  weed  impurities ;  a  source  ol 
Ireland's  alien  flora.  The  first-n.nined  author  «tated  that  as 
under  the  Weeds  and  Seeds  .Ac;  for  Ireland  he  had  ceased  to 
be  responsible  for  the  seed-testing  station  of  which  he  had 
been  oirector  during  the  ten  years  of  its  existence  (1900-0), 
the  paper  he  communicated  gave  3  summary  of  the  punQr 
and  germination  percentage  of  the  11,000  samples  of  seeds 
already  tested,  and  of  the  weed-seeds  found  in  these 
samples.  Utilising  the  results  of  Dr.  Stebler's  investiga- 
tions, he  showed  how  many  of  the  weed-seeds  serve  as 
source-indicators  of  the  agricultural  seeds  sold.  The  paper 
contains  .tIso  a  list  of  casuals  already  recorded  in  the  Irish 
flora,  so  far  as  th'^^f  ;ire  traceable  to  introduction  in  seed. 
A  list  of  ISO  weed-«eeds  is  given,  75  per  cent,  of  wliich 
are  the  eeeds  of  noo4ndlgino«s 
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Paris. 

Academy  of  Sciences,  M«rch  k). — M.  II.  Poincaro  in  the 
chair. — Paul  tebatier  and  A.  Mailhe  :    i  1.  -  mechanism 

of  thr?  dehydration  of  alcohols  by  tlic  ciUlytic  action  of 
v.irious  metallic  oxidrs.  Th?;  action  of  sulphuric  acid  and 
of  metallic  oxides  upon  alcohols  at  various  temperatures  is 
compared,  and  the-  pos^iibHity  of  the  formation  of  a  com- 
pound of  thf!  oxidr  and  akohol  analogous  to  cthylsulphuric 
acid  considered. — M.  Carp«ntlar  :  A  description  of  a  new 
electrical  ni'_-asurlng  instrumrnt,  the  logomcier. — Charles 
Nerdmainn  ;  Remarks  on  a  preceding  communication. — 
G.  D«nlB^  :  The  detection  of  methyl  alcohol  in  general, 
and  especially  in  the  presence  of  ethyl  alcohol.  'Ilie 
method,  full  details  of  which  are  given,  is  based  on  oxida- 
tion by  [Kitassium  permanganate  in  dilute  sulphuric  acid 
lolution.  l-"i>rmaldehyde  is  produced,  and  is  detected  by 
fuchsine  drcolorisfd  by  sulphurous  acid. — P.  Yvon  : 
Aniline  arsenvl  tartrate.  Details  of  the  preparation  and 
physical  properties. — A.  Oullllarmond  :  New  observations 
on  tlic  cytology  of  yeasts.  The  results  of  the  experiments 
given  are  entirely  opposed  to  the  views  put  forward  by 
Wajjer  and  Peniston.-^M.  DwarMt  :  The  presence  of  boron 
in  Algerian  wines.  .Ml  the  .Mgerian  wines  examined,  of 
known  origin  and  purity,  were  found  to  contain  boron. — 
E.  Chuard  :  A  new  method  of  treating  for  mildew  by 
oxvcllloride  of  copp<'r.  The  substitution  of  the  oxyrhloride 
of  copper  for  the  mixtures  of  copper  sulphate  and  lime 
reduces  the  iimount  of  copper  used  to  one-half. — Maurice 
Oigrnous  ■    The    rIassifir.Ttinn    of    the    Pliocene    rind  the 

Suaternary  in  southern  It.ilv, — Jules  Walaoh  :  The  forma- 
on  of  the  Poir.  v  n  M  m  .iis  and  the  separation  of  the 
"  islands  "  of       and  Oteron. 
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IHE  CLAIMS  OF  LOSG  DESCEST. 
Vortragc  Mher  botanhchc  Siammcsgeschictc,  gc- 
i,iitni  an  der  Rcichsuniversitdt  zii  Leiden.  Eiti 
Lchrbuch  der  Pfiansensystematik.  Zweiter  Band, 
Cormophyta  Zoidogamia.  By  Dr.  J,  P.  Lotsy.  Pp. 
002.  (Jena  :  Gustav  Fischer,  1909.)  Price  24  marks. 

THE  expectations  aroused  by  the  first  volume  of 
this  work,  which  tfealt  with  the  Thallophyta,  will 
not  be  disappointed  by  that  now  i-.Mi(  <l,  in  which  are 
included  the  liverworts,  mosses,  ferns  and  fem-alUes, 
and  also  the  seed-^producin^  plants  that  possess  ciliated 
jiialc  cells.  In  its  wide  compass  nre  thus  at  the  one 
extreme  types  of  a  very  low  grade  of  complexity,  while 
at  the  other  stands*  Glnlci;o,  long:  regarded  as  a  true 
ronifer.  The  endeavour  to  trace  thr-  nncrstrv  of  tho 
tvpcs  in  this  range  of  forms  raises  many  of  the 
most  interefitinff  and  suggestive  problems  In 
wsiematic  botany,  towards  the  answers  to  some  of 
uhich  much  progress  has  been  made  in  recent  years. 

The  contributions  to  (heir  solution  have  been  made 
in  a  literature  so  scattered,  and  in  so  many  languages, 
that  much  of  what  has  been  published  is  difficult  of 
nrress,  and  is  apt  to  remain  unknown  to  students ; 
hence  the  gain  is  great  when  it  is  collected,  analysed, 
and  presented  tn  clear  and  systematic  form,  especially 
when  accompanied,  n-.  It  is  here,  with  an  cxcillrnt 
bibliography  and  ampk  references  to  tlie  original 
sources  of  information.  Such  a  work  as  diis  must 
necessarily  be  very  largely  a  compilation  if  it  gives 
&n  adequate  statement  of  the  present  state  of  know> 
ledge  and  of  the  explanations  put  forward  upon  many 
disputed  questions;  but  the  .luthor  has  added  to  its 
value  hy  discussing  these  quistiiins  and  stating  the 
reasons  for  and  against  the  solutions  advanced. 

While  indication  of  relationships  and  of  lines  of 
descent  is,  as  the  title  of  the  book  implies,  a  promi- 
nent feature  throughout,  its  scope  is  much  wider  than 
Ibis,  so  that  it  is  an  admirable  handbook  to  the  study 
of  the  structtire  and  life-cycles  of  the  groups  discussed 
in  it. 

In  a  brief  review  it  is  not  possible  to  note  more  than 
a  few  of  the  nutny  questions  that  arise  in  the  con- 
sideration of  the  plants  included  in  this  volumf.  These 
plants  agree  in  showing  a  cycle  in  whiph  there  is  a 
tnwked  contrast  between  the  gametophyte  and  the 
■^porophyte,  or  the  x-  and  the  ;x-s^encrnt!ons,  a";  Dr. 
Luisy  prefers  to  express  (h«m;  and  they  also  have  the 
.irchegonium  recognis.iblc,  though  obscured  among 
the  higher  forms.  The  two  great  divisions  of 
Hoploidales  and  Diploidales,  characterised  by  the 
dominance  of  the  x-  and  the  sx-generations  respec- 
tively, express  the  recognition  that  recent  discoveries 
have  shown  dearly  the  intimate  relationships  between 
the  ferns  and  the  seed-plants.  After  discussing  the 
hypotheses  with  regard  to  the  origin  of  the  Haploi* 
dales  and  Diploidales,  the  author  supports  the  view 

that  they  are  dorivfd  by  ind.  j.cndrnt  liiu-s  from  .Mg% 

of  the  group  Iscdconta.  As  to  the  origin  of  the  anti' 
tbede  generatioas  Id  the  cyde,  he  hoMi  that  the 
evidence  does  not  warrant  a  dogmatic  COtldllsion;  but 
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in  di-scussinp:  the  homologies  of  kaf  rmd  stem  in  the 
Diploidales  he  inclines  to  Potonic's  hypothesis  tliatboth 
represent  specialised  parts  of  a  thallus,  and  majr  be 
homologous  with  one  another,  .\monfj  the  Haploidales 
the  evidence  points  more  directly  to  the  same  con- 
clusion. 

The  structure  and  life-histories  of  a  typical  moss  and 
of  a  typical  fern  are  set  in  contrast ;  and  then  follows 
a  similar  account  of  a  very  simple  (?  primitive)  type  of 
each,  (o  ascertain  in  how  far  the  supposed  algal 
ancestry  Can  be  traced.  Then  ftdlows  a  survey  of  the 
genera  under  c.ich  divisinn,  includintr  every  c:enus 
that  shows  features  of  importance  or  interest,  morpho- 
logical or  biolc^ical;  and  not  a  few  questions  of 
wider  than  mrre  systematic  v.iluc  arc  dismssed 
clearly  and  helpfully,  as  they  arise  in  connection  with 
certain  forms,  e.g.  under  Hepaticse  are  discussed  the 
'5iirr;^cstTon  that  .\nfhocerns  may  represent  a  stage  in 
the  development  of  tlie  spor<iph>te  in  Diploidales,  the 
origin  of  the  foBoae  habit,  adaptations  for  economising 
w  ater  in  var!eiii<;  t^-pes,  the  intluencc  of  light  on  dorsi- 
ventral  struclun  ,  i^c.  The  wide  range  of  structure  and 
of  adaptability  among  Hepaticx  is  emphasised  ss  in 
marked  contrast  to  the  relative  fixity  of  type  among 
the  true  mosses ;  but  among  the  latter  many  features 
of  biological  import  are  duly  noticed,  such  as  the 
methods  of  vegetative  multiplication,  and  their  rela- 
tion In  frequency  to  the  fiiteater  or  less  difficulty  tn 

sccuririp  tlie  union  of  (he  Tnale  with  llie  female  cells. 

The  classification  of  the  mosses  into  Acrocarpi  and 
Pleuroearpi  hi  held  to  be  too  artificial,  as  is  also  the 

importance  attached  to  the  rupture  of  the  capsule  in 
the  normal  manner  by  a  lid,  those  forms  in  which  the 
lid  is  not  broken  away  being  regarded  as  not  forming 
a  related  group,  but  rather  as  aberrant  from  various 
families.  Examples  are  quoted  of  very  long-continued 
vitality  in  the  spores  of  certain  mosses,  up  to  fifty 
years  in  a  sp<  cit  s  of  Oidipodium.  The  enlargement 
and  flattening  of  the  apophysis  in  Splachnum,  and  the 
growth  of  root-hairs  from  the  seta  in  Eriopus.  may 
be  regarded  as  efforts  on  the  part  of  the  sporophyte  to 
provide  nourishment  for  itself;  but  they  only  em- 
phasise the   dependence  of  the  spOfOplqrte  UpOO  the 

gatnetopbyte  among  the  mosses. 
In  sharp  contrast  to  them.  In  this  respect,  stand  the 

vascular  plants  or  Diplciidales,  althoui,'h  for  a  brief 
period,  during  early  germination,  the  sporophyte  fern 
is  as  dependent  on  the  gametophyte  fior  nutriUon  as 
is  the  moss-capsule.  The  dominance  of  the  <:poro- 
phyte  becomes  always  more  evident  as  the  adaptation 
to  fife  as  land-plants  becomes  more  complete,  and  as 
the  dependence  on  surface-water  to  allow  of  fertilisa- 
tion of  the  ovum  is  dviic  away  with,  until  in  the 
Angiospenns  it  becomes  difficult  to  trace  the  gametic 
phytes  with  certainty,  and  the  sporophytes  appear  to 
be  themselves  sexual,  as  was  long  the  interpretation 
of  the  structure  of  flowers. 

Dr.  Lotsy  gives  a  very  helpful  explanation  of  the 
discoveries  that  In  recent  years  have  thrown  so  much 
light  on  the  aflinitics  of  the  |,'reat  divisions  of  the 
O^loidales,  and  have  broken  down  the  distinction  be- 
tween Phancrogamia  and  Cryptogamia,  discoveries  in 
whidi  the  English-speaking  races  have  taken  so  great 
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a  part.  It  is  now  evident  that  the  tendency  to  retain 
the  megaspore  withtn  the  sporangium,  and  to  continue 

to  nourish  the  i^aint'tophyte  and  also  lis  ufT^pring,  the 
sporophyte,  through  the  sporangium  until  the  young 
sporoph>  te  is  provided  with  sofficient  food  in  reserve 
to  enable  it  to  bt  ^^in  life  on  its  own  .-icctnint  wiih  a 
fair  prospect  oi  success,  resulting  in  the  production  of 
the  seed,  has  originated  in  widely  different  types,  and 

thercfort-  <>n  inclr|i<'!idt  nt  ]ine>.  Thus  the  true  signi- 
ficance of  the  seed,  as  an  adaptation  to  secure  the  fuller 
possession  of  the  earth's  surface,  and  to  escape  the 
dan^'cr-  of  dependence  on  water  for  the  fertilisation 
of  the  ejjK-cell,  has  become  realised.  A  new  era  in 
botany  oppned  with  the  recognition  of  the  common 
:inci"~try  of  ferns  ,-ind  tycads,  based  on  similaritits  in 
their  structure,  by  the  discovery  that  supposed  ferns 
of  the  Carboniferous  strata  produced  true  seeds  re. 
x  niblinfi  those  of  cycads  in  im]x>rtant  respc-cts,  and  on 
the  not  less  startUng  discovery,  which  we  owe  to 
Japan,  of  the  ciliated  male  celts  in  the  pollen  of 
tiinkjio  and  <if  tin  (viads.  Of  these  and  other  grc.u 
advances  in  recent  years,  such  as  in  the  knowledge  of 
the  Cycadeoidea,  Dr.  Ixjtsy  gives  a  very  clear  account, 
whicfi  should  ]>(■  tiiiibt  helpful  to  students. 

The  vascular  plants  possessed  of  ciliated  sperms, 
Ihe  Zotdogamia,  he  divides  into  two  gre:it  groups 
char.'iott  riM'd  by  th<'  vj.,  i  iii-cells,  which  possess  two 
•cilia  in  the  Lycopodinese  and  their  allies,  and  many 
cilia  in  the  Filtcinese  and  seed^formers.  He  points  out 
tli.ii  this  •  N  w  ith  the  fjroups  based  by  Lignier  on 
the  structure  of  the  leaves.  (leterospory  has  been 
attained  independently  in  several  lines  of  descent  in 
both  thfn'  groups,  and  is  ifnis  m.  nrtain  pro<if  of 
close  relationship  among  plants  in  which  it  occurs. 
His  arrangement  is  in  several  respects  a  good  deal 
different  from  that  in  use  in  Kngiish  text -bonk,,  both 
in  the  relations  of  the  larger  divisions  and  in  such 
minor  details  as  breaking  up  Hydropteride»  and 
placing  MarsiJiacr.-e  beside  Sclii/a\K  t  a  ,  and  Sal- 
viniacea:  beside  tlymenuphyllocea;,  among  the  lepto- 
.sporangiate  filices. 

On  similar  .i,'r>Hiiu!s  Si-la};ifn-!ta  is  bnm^bt  back  to 
l-ycopodiacea;,  while  Isoetes  is  placed  between  the 
Eqnisetaoeas  and  Filices.  because  of  its  polyciliate  male 
cells  and  of  the  develo|)ni(  iit  of  its  spi  res  and  f-mbrvd. 
The  present  state  of  knowledge  with  regard  to  the 
structure  and  life>histories  of  the  Lycopodiaces  and 
their  allies  is  in  strikint;  roiKr  ist  to  thai  of  not  many 
years  back;  and  of  this  advance  the  author  gives  a 
good  account.  The  relations  of  the  alliance  to  other 
groups  can  now  b»'  estimated  in  a  trui  r  light  than 
was  lormerly  possible.  Though  certain  types  within 
it  had  advanced  far  on  the  way  to  the  formation  of 

seeds,  there  i^,  no  cle.ir  evidencr  ['ointinL,'  to  the  de- 
scent from  them  of  any  existing  seed-plants. 
The  lectures  treating  of  the  ferns  and  their  allies  are 

of  vrrv  sjirci  1!  intrrest,  in  view  of  the  rver-incrcasing 
evidence  oonneciing  them  with  the  descent  of  the 
sced-plants.  While  the  progress  during  the  past 
decade  has  bet  n  very  gre.it,  and  h.is  rr\(  ltitinnt-~* d 
former  b<'H<  f>.  it  has  shown  also  that  the  production 
of  seeds  had  alread\  bi'cn  attained  at  a  period  so  far 
back  in  geological  history  as  to  make  it  very  im- 
probable that  direct  proof  of  the  lines  of  evolution  will 
NO.  2111,  VOL.  83} 


be  obtained.  But  while  great  problems  w^iU  probablt 
remain  unsolved  in  detail,  the  general  trend  of  pro 
gress  li  Is  In  I'omi-  r\  idi  rit,  and  there  is  reason  to  anti- 
cipate that  the  rate  of  advance  will  not  slacken; 
though  it  seems  scarcely  likely  that  there  can  be  manr 
future  discoveries  so  starding  as  those  alreaily 
alluded  to. 

The  grouping  of  the  leptosporangiate  ferns  tskf« 

full  account  of  IVof.  Bou  cr's  rest  art  hes  on  the  spor- 
angia. The  eu-sporangiaie  types,  like  the  leptosporan- 
giate, are  derived  from  the  Primo>lilices,  by  separst« 
lines  of  descent.  The  PteridosjiermeiP  are  probabU- 
more  nearly  related  to  Maraltiacex  than  to  any  oihtt 
existing  ferns,  but  over  a  very  wide  gap.  The  con- 
^  lLu^in^  lectures  of  this  volume  treat  of  the  Cnrdait :dr> 
Btnnettitales,  Cycadales  living,  and  extinct,  an4 
Ginkgoacese.  They  present ,  subjiscts  of  extreme  in- 
terest, and  of  tile  utmost  importance  io  tradog  the 
development  of  the  higher  plants. 

Those  who  read  this  volume  will  fed  that  while  it 
demands  dose  attention,  and  while  some  of  the  It^- 
tures  are  of  value  for  reference  on  subordmatc  gruu^ 
rather  than  for  questions  of  wider  interest,  the 
well  repays  the  attention  netess.iry,  and  that  the  aim. 
kept  steadily  in  view,  has  been  successfully  attainec. 
to  supply  an  unbiassed  and  worthy  representation  ol 
what  is  at  present  known  with  regard  to  the  jjroups 
of  plants  discussed.  The  infonnation  brought  u>- 
gether  within  its  compass  has  been  gathered  from  a 
vast  field;  and  the  sovircr>  fr<ptn  wliicli  it  has  befii 
taken  are  scrupulously  indicated,  as  regards  both  text 
and  the  excellent  and  copious  illustrations,  whicfa  do 
much  to  aid  the  exjjosition,  clear  though  that  is. 
cannot  but  feel  that  it  is  more  useful  in  iu  present 
form,  available  to  be  read  and  re^-ead.  than  it  eottW 
be  as  a  course  of  lectures.  It  must  prove  a  at  boon 
to  students  desiirous  to  obtain  an  adequate  guide  to  the 
researches  of  recent  years,  in  a  form  that  can  pennii 
of  use  as  a  work  of  constant  reference,  from  .\hich 
they  may  gain  wider  views  of  the  science  of  twtany. 

The  third  volume,  on  siphonogamous  seedH>hnt«. 
will  be  most  welcome,  though  it  can  m  iri  •  ly  l!e.^l 
with  subjects  of  such  interest,  or  so  full  of  the  ch;«nn 
of  advancing  knowledge.  The  standard  of  the  iws 
\ulumes  already  published  is  a  guarantee  for  the  ex- 
pectation that  it  will  be  a  most  valuable  addition  to 
every  botanical  library. 


LTIl.ISATION   OF  PFAT. 
Cummcrcial  Peat:  its   Uses  and   I'osstbililii'i.  By 
F.  T.  Gissmg.    Pp.  x-i-igi.    (London:  Cbaik$ 
Griffin  and  Co.,  Ltd..  1909.)   Price  Gs.  net. 

IN  this  volume  on  petit,  which  is  a  wjmpanion  one 
to  that  published  in  kjo;  by  Messrs.  Bjorling  ani 
Gisidngt  the  author's  aim  is  the  description,  from  i 
comnuTctal  point  of  view,  of  the  various  processes  fro- 
posed  for  the  utilisation  of  peat. 

In  pursuance  of  this  object  Mr.  Hissing  describe> 
fully  the  preparation  from  peat  of  aU'oho!.  moss  litter, 
and  paper,  tlie  cutting  and  drying  oj  jK-at.  and  the 
manufacture  of  press  turf  and  of  m.ichine  turf,  but 
(he  greater  part  of  the  book  deals  with  the  products 
'  got  by  the  destructive  distillation  of  peat. 
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The  bat-k  is  clorirlv  written,  contains  many  interest- 
ing illii«tr;iit(>iis,  and,  when  token  in  conjunction  with 
Messrs.  Rjorling  aad  Gissin^'s  work,  forms  a  very 
complete  descriptive  account  of  the  pi  it  iiu!ii-virl<  s. 
Occasionally,  however,  the  aullior,  c;irritd  away  by 
his  enthusiasm  for  the  utilisation  of  peat,  refrains 
from  directing  attention  to  the  more  obvious  defects 
in  some  of  the  schemes  put  forward,  and  leaves  the 
capitalist  in  ignorance  of  facts  which  might  materially 
alter  the  latter 's  relations  to  the  projected  industries. 

The  many  attempts  made  within  the  past  ten  years 
to  utitfsc  our  peat  su])|)lifs  h.n  r  prnc.-»  dcd  in  three 
main  directions,  viz.  the  conversion  of  peat  into  fuel, 
the  manufacture  of  power  gas  from  peat,  and  the 
utilisation  of  peat  fibres  for  the  manufacture  of  paper, 
;ilcohol,  moss  litter,  &c. 

The  chief  di(]ktdtilU^''attendin)^'  the  converdon  of 
peat  into  fuel  on  a  commercial  sc.li  .nc  the  removal 
of  the  larjje  amount  of  water  coni.untd  in  freshly  cut 
|jeat  and  the  increase  of  the  low  specific  calorific 
fwwer.  I.e.  the  caloptic  power  of  unit  volume,  of  the 
fuel.  The  removal  of  the  water  by  mechanical 
methods  (hydraulic  prcssur.. ,  crntrifuglnt; ,  &c.),  and 
also  its  reitwval  by  artificial  heating,  have  been 
shown  a^n  and  afpain  to  be  unremunerative,  and 
III  I  pioi  i  --.  in  which  any  of  these  nii  ihti<ls  forms  a 
lousiituent  part  can.  with  normal  prices  prevailing 
for  n\'al  fuels,  be  regarded  as  economically  sound. 
\  otilv  mefhod  for  removing  the  water  which  hr\s 
i>rovecl  commercially  successful  is  the  method  of  air- 
drying  employed  1^  farmers  for  the  production  of 
their  turf. 

The  specific  calorific  power  of  lurf  can  be  increased 
by  converting  I  he  p<-at  into  press  turf  or  into  machine 
turf,  but  the  dilViculty  of  drying  the  product  in  a  moist 
climate  like  that  of  Ireland,  and  the  high  cost  of 
lrans[)oi  t.  n  tuii  r  it  unlikely  that  turf  will  displace  coal 
as  a  fuel  from  any  districts  other  than  those  in  the 
immediate  neighbourhood  of  peat  bogs. 

The  mnnufricturc  of  producer  gas  and  its  employ- 
ment in  industries  such  as  the  fabrication  of  glass,  as 
well  as  the  production  of  power  gas  and  the  recovery 
nf  the  ammonia  simultaneously  formed,  may  under 
carefully  selected  conditions  be  made  remunerative, 
but  peat  cannot,  under  any  conditions  likely  to  arise 
in  the  near  future,  become  so  cheap  a  source  of  energy 
ns  coal  at  the  pit-mouth  in  En(<;land. 

It  is  unlikely  that  the  conversion  of  p^  fibits  tntO 
paper  or  into  alcoho|<  will  prove  successful  com- 
mercially. From  one  ton  of  anhydrous,  lijjht,  surface 
j>eat.  by  hydrolysis  almut  o  ^S  ton  of  reduring  sugars 
can  be  obtained,  and  if  the  latter  were  all  fermentable 
they  would  afford  about  forty  gallons  of  ale6hol.  If 

this  were  the  avc-r  iltc  yield  of  alrnJiol  from  peat 
the  process  would  be  very  remunerative,  but,  un- 
fortnnatdy,  about  one*half  tlte  amount  of  sugars  in 

hvdrolvsed  peat  consists  of  prnfo^P';  which  arn 
not  capable  of  undergoing  saccharomyciies  fer- 
mentation, and  consequently  the  yield  of  alcohol 
rarely  exceeds  twenty  gallon*;  per  ton  of  dry  ix-at ; 
if  surf.ice  peat  is  not  eiiijiloxed  in  the  manu- 
facture, the  yield  may  fall  so  low  as  five  gallons 
per  ton.  If  the  yield  of  alcohol  from  a  given  specie 
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men  of  peat  falls  below  six  I  em  gallons  per  ton.  the 
manufacture  of  "peal  spirit"  will  be  unable  to  coin- 
pete  with  that  of  ** potato  spirit"  owing  to  the  greater 
value  of  tla  Ijv-products  in  the  Intrr  r  indii«;try.  The 
pe;u  niiJss-iitiiT  industry,  on  the  other  liand,  is  from 
the  commercial  point  of  view  the  most  flourishing  of 
all  the  peat  itidustries,  and  is  lil(ely  to  prove  as  re- 
munerative to*the  capitidist  in  the  future  as  it  has 
been  in  the  past.  Hugh  Rviui. 


lUE  HEALTH  OF  THE  SCHOOL  CHILD. 
The   Hygiene  of  School  Life.    By  Dr.   Ralph  H. 
Crowley.   Pp.  xiv+403.   (LondoA :  Methuen  and 

Co.,  ii^io.')    Price  3-v.  6if.  net. 

IN  his  preface  to  this  work  the  author  states  that 
it  was  written  while  he  was  medical  superin- 
tendent to  the  Bradford  Hdiicntion  Aiithontv,  .ind  that 
the  conclubiuds  arri\ed  at  and  the  nie,i»urts  advt>cated 
are  based  upon  his  own  practical  e.xperience  gained 
amongst  the  schools  aitd  school-children  of  that  city. 
He  furthermore  states  that  the  views  expressed  receive 
no  :ul(i<  (1  sanction  from  the  fact  that  he  now  holds 
an  ofticial  position  in  the  Medical  Department  ot  the 
Board  of  Education.  Although  this  may  be  so,  it 
seetus  as  if  ills  present  jiositlon  is  responsible 
(through  the  official  non-committal  attitude  it  has 
engendered)  for  the  one  outstanding  defidency  of  tlie 
book,  namely,  a  lack  of  deflnitenc^s  and  of  detail. 
For  instance,  one  who  consults  a  manual  upon  the 
hygiene  of  school-life  might  reasonably  expect  some 
definite  directions  upon  the  cleansing  and  disinfection 
of  school  premises ;  the  measurements  of  seats  and 
desks  for  children  in  different  age  groups,  with  the 
a[)f)ropriate  slope  of  desks  for  reading  and  writing 
purposes;  the  distances  recommended  between  the 
hanging-pegs  of  cloak-rooms ;  but  in  these  respects, 
as  in  so  many  others,  he  will  find  but  generalities. 
Indeed,  generally  spealcing,  the  work  is  sketchy,  and 
requires  the  addition  of  fuller  and  often  more  <!efinite 
information  to  become  a  useful  addition  to  the  already 
voluminous  literature  upon  the  subject  of  adhool 

hygiene. 

It  need  scarcely  be  said  that  the  matter  given 
and  the  views  expressed  by  one  with  the  expeiience 
and  kno\\  ledge  of  Dr.  Crowley  are  sound,  and  that 
certain  parts  of  the  work  reach  a  good  standard  of 
inerit;  more  espedalty  is  this  true  of  the  chapters 
upon  spedal  groups  of  school-children.  The  chapter 
upon  medical  inspection  of  the  child  in  the  school  is  also 
very  good,  and  it  impresses  upon  the  reader  the  fact 
that  medical  inspection,  and  all  that  it  involves,  has  a 
part  to  play  now  and  in  the  future,  the  importance 
of  wfiich  ran  hnrdly  be  over-e^itimated.  .\s  Dr. 
Crowley  states  in  his  introduction,  it  is  a  service 
wMch  stands  out  clear  and  well-defined,  demanding 
of  the  mtxlirnl  men  and  women  who  perform  it  the 
highest  qualifications  and  attainments.  While  essen- 
tially a  part  of  the  public  healdi  service,  it  it  never* 
theless  a  dep.irtmcnt  which  can  never  know  its  own 
full  development  until  it  recognises  itself  as  a  part 
of  the  whole  public  healdl  service  of  the  country,  and 
links  itself  up  and  has  an  organic  relation  with  that 
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•ervice.  Although  it  is  some  sixty  years  ago  since  a 
cartalo  nwasnra  of  medical  inspection  of  schooU 

children  was  initintpd  in  P.-iriN,  and  Gtont  Rrit.-nn  has 
been  so  slow  to  adopt  a  provision  the  value  of  which 
hM  Iwen  apfiredatied  Iqr  many  odier  countries  for 
many  years,  the  work  ha*  brm  stnrtcd  in  this  countrj' 
with  such  zeal  and  enthusiasm  that  promise  very 
rilortly  to  have  cstabli^ed  tliroughout  these  islands  a 
idMHie  which  will  compare  favourably  whh  tliat  of 
any  other  country.  But  it  is  essential  lo  the  bi;!»t 
resuhs  Ih  it  there  should  be  a  better  knowledge  of 
the  demands  of  school  hygiene  among  medical  men 
who  are  called  upon  to  woric  hi  connection  with  the 

schools,  ami  aNo  amonf»  t!io  teachers;  and  stiitalile 
manuals  upon  tiiis  subject  are  therefore  of  great  value 
and  importance.  Tlie  preoent  work  is  so  suitable  in 
many  rp<;pprts  that  it  is  to  be  hop[»d  that  in  a  future 
edition  more  explicit  information  upon  many  of  the 
practical  details  of  scliotri  hygiene,  whidi  are  wanting 
in  the  present  volume,  will  be  included. 

MODERN   SCHOOL  GEOGRAPHY. 
(1)  Nanativg  Geography  Readers.    By  G.  F.  Bos- 
worth.   Book  i.,  pp.  vUi-f  133;  book  ii,,  pp.  viii  + 

145.    (London     Macmillan  and  Co.,  Ltd.,  tgio.) 

Price  Ii.  each. 
{2)  A  Systematic  Cwgraphy  of  Sufope.    ^  G.  W. 

Webb.  Pp.  viii+96.  {London:  Methuen  and  Co.. 

1910.)    Price  Ii. 
(3)  Narratives    Sehct4;d  from   Peaks,    Passoi  and 

Glaciers.     Edited  by  (}.  Wherry.     Pp.  iii  +  156. 

(Cambridge :  I'niversity  Press,  1910.)    Price  is. 
{4)  Cambridge  County  GoOgro^kies:  Cheshire.  By 

T.  A.  Coward.    Pp.  x  +  207  +  maps.    (Cambridge  : 

University  Press,  iqio.)    Price  is.  6d. 
fs    '1  EiiinciUdrv  Practical  Geography  for  Middle 

Forms.   By  F.  Mort.   Pp.  91.    (London :  Blackle 

and  Son,  Ltd.,  1909.)    Price  a*. 
(6)  ,4  School  KconoDiu  .  1  tLi.s.  By  Dr.  J.  G.Bartholomew, 

with  Introduction  by  Prof.  L  W.  Lyde,   Pp.  xii  + 

6«.    (Oxford:  The  Clarendon  Press,  19 10.)  Price 

2s,  6d.  net. 

A  SET  of  new  school  books  in  geography  suggests 
■**  tlie  possibility  of  finding  from  an  examination 

of  their  contents  the  main  lines  along  which  instruc 
tion  in  this  subject  is  tending  at  the  present  time  to 
crystallise. 

With  n  sinplf  eNetpti.in  the  books  naniej  ahcive 
differ  considerably  from  those  in  school  use  ten  to 
fifteen  years  ago :  they  suggest  developmen*^  in  three 
directions,  the  first  being  that  of  the  story  told  to 
beginners,  the  others,  for  older  pupils,  being  the 
scientific  methods  of  actual  investigation  by  the  pupil 
from  the  raw  material  of  gev-ipraphical  recortJs,  and 
of  oonsklcring  the  results  ot  special  studv  as  placed 
togrnhcr  in  a  monograph,  if  such  a  word  may  be  used 
in  this  modest  connection,  or  of  considering  the  actual 
experiences  described  by  the  traveller. 

The  sin^,'l(-  txctptiiui,  Mr.  Webb's  "Systematic 
Europe "  (2).  recalU  the  old  type  of  text-book,  with 
its  tit-Ut  collectton  of  facts,  of  whidi  the  folk>wing  is 
a  specimen: — "KIrhe  is  fanii)us  for  its  date  palms" 
(p.  33).  Less  than  one-fifth  of  the  book  is  given  to  a 
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general  survey  of  the  Continent,  and  the  remainder 
is  a  fairly  systematic  treatment  of  the  separate  oowi. 

tries.  Many  of  the  facts  seetrt  to  be  unimportant; 
others  are  such  as  a  good  pupil  might  reasonably  be 
expected  to  find  out  for  hfmielf  from  •  modem  atlas, 

provided  he  hnd  had  some  little  fmininR^  in  investiga- 
tiun.  Tlic  attempts  in  the  large-type  matter  to  trace 
causal  connections  are  not  always  happy,  as,  for  ex> 
ample,  in  re).,Mrd  to  tf)e  Gulf  Stream,  which  is 
described  as  washing  the  western  shores  of  Scandi- 
navia, and  to  the  Fohn  effect,  which  is  called  a  wind. 

The  "Narrative  Readers"  (i)  set  forth,  in  the  first 
place,  facts  concerning  the  lives  of  children  in  other 
lands,  and  from  the  stories  of  their  habits  and  sur- 
roundings the  author  passes  to  the  stories  of  such 
interesting  things  as  the  whafe  fishery.  Captain 
Cook's  vovaf,'es,  or  the  mufinv  of  the  Bounty.  The 
child  is  frequently  referred  to  an  atlas,  but  it  would 
probably  be  better  if  the  reference  were  to  a  gflobe 
which  could  be  presented  as  a  model  of  the  rnrth. 

.At  a  certain  stage  of  development  it  is  more  impor- 
tant that  the  child  should  be  able  to  do  thing*  for 
himself  than  thnt  he  should  memori??'  facts  presented 
to  him  by  an  adult ;  and  it  is  probable  that  no  school 
subject  provides  a  means  for  work  of  this  nature  so 
easily  and  so  universally  available  as  geography,  hence 
the  development  of  practical  work  in  this  stibjeet. 
For  this  the  main  requirement  is  a  good  atlas,  and 
the  Clarendon  Press  is  to  be  congratulated  that  the 
first  venture  in  the  provision  of  an  atlas  Is  one  so  likely 
to  be  Iarf;ely  adopted  as  the  one  under  review  [(>). 
The  child  who  works  through  the  ample  supply  of 
material  in  the  spirit  outlined  in  Prof.  Lyde's  intro. 
diKtion  will  be  well  eqiiippfd  as  a  thinker  in  (enns  i  ? 
geography.  From  the  point  of  view  of  scientiiic 
accuracy  it  would  perhaps  be  helpful  if  some  numerical 
values  were  added  to  the  statistical  dinprnms  rclatincr 
to  the  main  products  of  economic  importance,  and 
also  that  the  values  given  should  be  cither  triennial 
or  quinquennial  averages ;  possibly  future  editions  wiil 
be  improved  in  these  directions.  Many  additional 
facts  arc  given  in  the  Introduction  in  a  concentrated 
and  technical  language,  presumably  for  the  benefit  of 
Hie  teacher. 

Before  such  an  atlas  can  he  us>  d  the  pupil  sliould 
have  had  some  preliminary  training  in  the  making 
of  similar  maps,  and  for  this  purpose  are  provfded 
fur  schools  those  I>oiiks  of  practical  geography  of 
which  Mr.  Mort's  is  one  example.  Although  it  deals 
with  contouring,  with  climate,  and  wiOi  vqjetation, 

this  book  ilhistrntrs  mnrkcdly  the  indpfinitencss  of 
the  boundaries  ol  school  geography,  for  some  oi  the 
eariter  work  suggested  should  probably  be  called 
ohsrrvationa!  nnture-sf iidy,  while  much  of  the  plane- 
tabling  is  surveying  \Mitk.  which  would,  tu  many 
teachers,  appear  to  be  beyond  the  scope  of  a  school 
course.  Mr.  Mort's  book  is  not  entirely  "heuristic," 
as  he  tells  many  facts  which  the  pupil  might  be  ex- 
pected to  find  out  for  himself. 

It  is  not  possible  in  practical  exercises  of  this  nature 
to  cover  the  entire  ground  of  geographical  studies, 
and  therefore  the  pupil  is  provided  with  two  other 
kinds  of  text  for  reference  or  special  study.   The  first 
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eontaio*  nuradves  by  actual  Cravdlen,  audi  as  those 

<  dittd  by  Mr.  Wtu  rrv  f  j;) ;  tliesc  can  be  used  as  school 
readers,  or  can  be  set  for  home  reading;  this  par- 
tindar  set  deals  with  early  dinbs  ia  die  Alps.  The 
second  kind  takes  the  form  of  a  speciaj  study  of  a 
limited  area,  and  the  volume  on  "Cheshire"  (4)  iUus- 
tialK  the  way  in  which  the  pupil  may  be  bftnight  into 
touch  vvith  the  work  of  a  specialist;  such  books  shri:!d 
t>e  in  the  geographical  reference  library.  These  works 
appear  to         the  best  efforts  of  modem  teachers  of 

mn>pHy>  B.  c.  w. 

ELECT  RICA  L  ENGISEERING. 
<i)  Eltcttotechnics.    By  Dr.  John  Henderaon.  Pp. 
xlv4-t65.    (London:  Longmans,  Green  and  Co., 
1909.)    Price  i't.  bil. 
<i)  Practical   Testing ,  0/  Electrical  Machines,  By 
L.  Onhon  and  N.  J.  WUson.  Pp.  vi-f  210.  (London : 
Whitraker  and  Co.,  1900.)    Price  45.  6d.  net. 
1/  T^HE  efficient  organisation  of  students'  work  in 
X    an  deetrfcal   engineering  laboratory  is  a 

difficult  task,  and  especially  so  with  larpc  (.krnentary 
classes.  .Vdvaoced  students  may  be  trusted  with 
delicate  instruments  and  left  to  arrange  the  necessary 
connections  by  thrmselvcs,  they  require  little  suptr- 
vi>iaa,  ^nd  an  their  number  is  small  this  is  easily 
given.  W  ith  elementary  classes  the  case  Is  different. 
It  is  obviously  impossible  to  lit  the  men  do  the 
same  tests  simultaneously,  since  that  would  require 
nmltipikation  of  apparatus  bejmid  the  financial 
capacity  of  most  tnstitutiooa.  Hence  tests  of  different 
kinds  must  go  on  at  the  same  time,  and  since  the 
demonstrator  cannot  personally  supervise  every  one 
of  these  different  tests  from  its  beginning,  it  is 
bnportant  that  the  students  should  get  very  dear 
instructions  in  ])rint.  It  is  also  ini|>ortant  so  to 
arrange  the  tests  that  they  shall,  with  students  of 
average  ability,  take  about  the  same  time,  and  to 
a.T.inp-  the  work  penprnlly  with  the  precision  of  a 
railway  time-table,  because  otherwise  students  will 
drop  out  of  their  order  and  fail  to  get  die  full  benefit 
r;  ilie  coursf*.  this,  and  the  necessity  to  adapt 

the  work  tu  the  class  ot  student's  unending  and  to 
the  equipment  which  happens  to  be  available  in  any 
particular  institution,  tends  to  make  the  instruction 
somewhat  cut  and  dried  in  character,  and  ihia  is 
Kkely  to  detract  from  its  educational  value. 

Tlie  author,  who  has  evident^  experience  of  these 
<fil6cuttjes  and  the  way  to  make  the  best  compromise 
possible  between  conflicting  requirements,  has,  in  the 
third  volume  of  this  series  of  physical  and  electrical 
engineedng  laboratory  manuals,  given  us  an  excel- 
lent guide  to  laboratory  work  of  tliis  kind.  Mo  docs 
not  believe  in  the  use  of  special  apparatus,  but  very 
rightly  teaches  his  students  to  make  the  tests  in  the 
laboratory  very  much  in  the  same  way  that  they  will 
have  to  adopt  when  they  get  into  practical  life,  that 
is.  by  the  use  of  ordinary  commerdal  Instruments. 
He  also  adopts  the  principle  that  tests  must  be  so 
arranged  that  only  two,  or  at  the  outside  three,  men 
are  necessary  for  any  one  test. 

The  subject-matter  is  divided  into  three  parts,  which 
roughly  correspond  to  the  City  and  Guikls  of  L.ondon 
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syllabus  for  the  "elementary  stage"  and  the  "or- 
diii  irv  i^^rados "  of  direct  and  alternating  current 
engineering.  We  thus  get  in  the  first  part  Ohm's 
law,  the  Wheatstone  bridge,  calibration  of  instni. 
ments.  fuse  te-^ting,  some  simple  majijnetic  tests,  and 
experiments  with  a  small  motor.  In  the  second  part 
we  come  to  heating  of  wires,  potendometrie  measure^ 

nunts,  more  advanced  mnpnetic  testing,  character- 
istlc:»  of  dynamos,  secondary  batteries,  photometry, 
losses  in  dynamos,  and  so  on.  The  third  part  deals 
mainly  with  the  fundamental  relations  <■:•'.  iltemating 
currents,  graphic  methods  of  representing  these,  and 
some  very  rimple  tests  on  altematoK.  Tranafonners 
and  motors  are  not  dealt  with. 

In  an  appendix  are  given  mathematical  and  phy« 
sii  al  tabli  s  which  will  be  found  very  useful,  iK>t  only 
by  the  student,  but  also  by  the  practical  engineer.  So 
far  as  the  student  is  concerned,  some  of  tfiese  tables 
should  bring  home  to  him  a  sense  of  reality  of  his 
work.  Students  are  apt  to  consider  their  class*work 
as  something  puiety  scfaotastie  and  detached  from 
prncticn!  life.  If,  then,  a  student,  after  having  in  his 
work  found  some  physical  fact  such  as  the  fusing 
current  of  a  certain  wire,  the  E.M.F.  of  a  given 
cell,  or  the  power  per  candle  required  by,  say,  an 
Qsram  lamp,  and  limn  turns  lo  the  tables  at  the  end 
of  this  book  to  see  how  his  determination  agrees  with 
the  figures  there  given,  he  must  get  the  impression 
that  what  he  has  done  in  the  laboratory  has  practical 
importance,  and  this  convictk>n  will  give  bilQ  addl* 
tional  interest  and  pleasure  in  his  work. 

(2)  This  book  is  intended  as  a  guide  in  testing  elec- 
trical generators  .Tnd  motors.  In  the  preface  the 
authors  point  out  that  it  is  impossible  to  give  "  all  the 
theory  that  the  subject  entails,"  and  tiiat  the  reader 
must  therefore  also  consult  some  of  the  many  tc\t> 
books.  This  is  obviously  right;  nobody  can  expect  to 
find  in  a  book  wUch  Is  primarily  an  InMrvcdon  how 
to  test  the  whole  of  the  theory  of  electrical  machines, 
but  some  tundamental  theories  must  be  given,  and  in 
this  respect  the  book  falls  ^hort  of  what  the  reader 
has  a  rij^ht  tn  ccpcct.  The  authors  ^;\vc  some  sort 
of  theory,  but  it  is  neither  cltisely  reasoned  nor  always 
clearly  expressed.  The  latter  defect  may  to  some  ex- 
tent be  due  to  their  adoption  of  some  terms  which 
give  one  the  impression  of  being  a  kind  of  technical 
jargon  employed  in  a  particular  shop  or  laboratory, 
though  not  generally  fotutd  in  scientific  books.  For 
instance,  if  we  are  toM  to  take  a  ** locked  satura- 
tion "  it  is  not  iiiimediaii  ly  obvious  that  w  e  have  to 
determine  the  relation  between  starting  torque  and 
voltage  of  an  induction  motor;  nor  is  it  very  clear 

what  a  ■pressed  down  reading  on  the  scales  with  the 
power  oft  "  might  mean.  On  p.  34  we  read  that 
**C.B.  is  the  leakage  current  and  propordonal  to  the 
current  in  the  motor."  Ftirtlier  th.it  it  is  "required 
to  overcome  the  counter  E.M.T.  due  to  leakage." 

These  are  of  course  merely  unfortunate  ways  of 
expressing  certain  ideas  which  the  authors  have  cor- 
rectly in  their  minds,  but  it  is  irk&omc  far  the  reader 
to  have  continuously  to  exercise  his  ingenuity  in  Order 
to  find  out  what  it  is  the  authors  really  mean.  In 
some  cases  this  task  looks  almost  hopeless,  as,  for 
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iiiNtanrp.  when  on  p.  7  we  find  that  for  a  star- 
coniiecicd  motor  the  "total  current"  is  times  the 
current  p<-r  phase,  and  on  p.  8  we  read  that  the 
"total  current"  is  times  the  "current  per  ter- 
minal." What  the  authors  may  mean  by  their  term 
"total  current"  is  not  otiurwise  explained,  and  the 
reader  can  only  surmbe  that  it  is  merely  a  conven> 
tional  way  of  introdnctn{;  a  current  which  is  propor- 
tional to  the  line  current.  Tlir  iiitriKluction  u\  such 
a  conventional  term  is,  however,  quite  unnecessary, 
as  is  also  the  Introduction  of  the  term  "apparent 
efficiency"  fp.  30),  which  has  no  ph\su-:il  nif.ininf,'^. 
since  it  is  the.  ratio  of  voltamperes,  which  is  not 
power,  to  watts,  which  Is  power.  The  authors  also 
distinguish  bctwrrn  "rr.il  horsr-pouTT "  and  "brake 
horse-power,"  and  thus  f^ive  tiie  n  adt  r  the  idr.n  that 
brake-power  is  not  real  powir,  ulicnas  th'  v  iin  rtlv 
mean  to  distinf^uish  between  the  electrical  power  input 
and  the  mechanical  power  output  of  a  motor.  This 
is  quite  clear  from  the  text,  but  why  puzzle  the  reader 
by  using  new  or  misapplying  old  terms? 

The  efficiency  tests  described  are  all  direct,  that  is 
to  say,  in(nit  and  output  arc  measured  and  tln  ir  ratio 
calculated;  the  authors  think  this  less  inconvenient 
than  some  method  of  determining  efficiency  by  the 
rnc.nsiirLiiii  nt  of  Inst  ptiwcr,  or,  as  tlicv  call  it,  the 
"  loading  back  "  method.  This  may  be  true  so  long 
as  one  has  to  deal  with  very  small  madiines,  but  most 

practical  engineers  prrfrr  tr>  test  lirt,'c  machines  by 
some  differenlial  nulhod.  One  counsel  given  by  the 
authors  diould  be  followed  in  testing  every  kind  of 
machine,  namely,  to  plot  results  as  the  test  proceeds, 
so  that  doubtful  observations  may  be  clinunati'd  before 
the  test  is  finished  and  the  apparatus  dismantled.  The 
tests  described  comprise  a  5o4iorse^wer  induction 
motor,  a  500-kilowatt  generator,  a  300-kilowatt  rotary 
converter,  a  75-horse-power  single-phase  railway 
motor,  a  45o>kilowait  direct-current  generator,  a  40- 
horse-po«-er  direct-current  motor,  and  an  endowed 
railway  type  (  f  niutor  of  only  u  tufi  si -jx  iw  i  r.  'I'lu-^c 
tests  are  explained  very  fully,  and  the  results  are 
given  in  tables  and  curves,  which  are  carefully  com- 
piJi  d.  'I  fir  reader  hnvtnj:^  fticf  arrustomed  himself  to 
tilt;  auiliuis'  peculiar  iioininclature  (such  as  "rack" 
lor  rheostat,  and  the  terms  alluded  to  in  the  first  part 
of  this  review )  will  find  no  dilViculty  in  following  tlu' 
sense  of  the  text,  and  will  derive  some  benefit  from  the 
book  by  following  the  examples  given  if  he  has  to 
make  similar  tests.  Gisbskt  Kapp. 


THE   PJiYStOlAUncAL   ANATOUV  OF 
FLAMS. 

PhysMogisehe    Pflonzenanatomie.      By    Prof.  G. 

Haberlandt.  \  :<  rt.  n-  u arKcitetC  und  vcrmehrt** 
Autlage.  Pp.  xviii+Oju.  (Leipzig  :  W.  Engelmann, 
1909.)   Price  19  marks. 

THE  first  edition  of  Prof.  Haberlandt's  well- 
known  work  appeared  in  1884,  so  that  (as  the 
author  points  out)  it  has  already  readied  a  respect- 
.nlili-  ;uitii)u;(\.  tin  ,iy_>-  i  f  scij-ntific  text-liooks  is 
reckoned.  But,  even  before  ibH^,  Haberlandt  was 
beginning  to  be  known  for  researches  of  a  kindred 
sort,  r  c  in  the  proti-ctive  adaptations  in  seedlings 
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(1877),  and  on  tin-  nlation  between  structure  and 
function  illustr.iltd  by  the  assimilatory  tissues  (1880). 
By  persistent  work  in  this  general  direction  he  has 
ni.ide  himself  the  recognised  authority  on  "physkw 
logischc  Pflan/enanatomie."  Haberlandt  d^eated 
his  first  edition  "  mit  dem  Ausdruck  frcundschaftltcber 
Vcrehrung  "  to  Prof.  Schwendener.'  This  was  appro- 
priate,  because  it  was  Schwendener,  in  his  cele- 
brated  work,  "  Das  mechanische  Prinzip,  &-c.,"  who 
"raised  anatomico-physiologtcal  research  above  the 
level  of  casual  tentative  experiment,  and  nwrked  it 
out.  once  for  all,  as  a  definite  department  of  science."' 
Structure  in  relation  to  function  is  an  old  subject 
of  inquiry,  but  it  was  pursued  on  theotogicat  rather 
than  on  scientific  lines  before  the  publication  of  the 
"Origin  of  Spedes,"  and  H^t^rlandt's  work  is  the 
direct  outcome  of  that  book.'  At  first,  however. 

adaptation  was  prini.-ip;illy  studird  in  the  external 
characters  serving  for  fertilis^tlion,  dispersal  of  seeds, 
&c.  The  meaning  of  histological  peculiarides  was 
ne^^lected,  or  strant,'cl\-  per\-irtcd,  n?,  for  in>rnncr.  in 
the  comparatively  recent  dogmas  that  vessels  do  not 
serve  as  water-pipes,  or  stomata  for  gaseous  e»- 
channo.  Srl;\\  rndt  tMT's  work  showed,  it>  the  most 
unexpected  and  briliiani  way,  the  value  to  the  plant 
of  such  n  neglected  point  as  the  section.nl  outline  of 
its  mechanical  tissues.  .After  this  the  study  of  adapta- 
tion  could  not  be  confined  to  obvious  macroscopic 
points,  and  Schwendener's  work  led  up  to  the  classi- 
fication of  tissues  according  to  their  physiotogical 
character,  which  forms  the  basis  of  Haberlandt's 
book. 

Since  the  first  edition  (1884),  Haberlandt's  book  has 
flourished  and  increased,  as  may  be  shown  by  the 

siniple  process  of  cmaitlng  the  pages.  Edition  i.  con- 
tained 398  pp. ;  edition  iv.  650  pp.  Edition  i.  bad 
iT^q  figures  in  the  text,  and  these  have  increased  to 
211 1.  Tliis  reiin  sents  the  legitimate  growth  of  the 
subject,  and  it  is  to  be  noted  that  Haberlandt.  from 
the  extent  of  his  own  work,  is  well  fitted  to  make  use 

of  the  res<rirrhf';  of  other*:.  Huxlev  lias  well  said  that 
only  .1  man  who  knows  the  raw  nuitcriai  of  science  at 
first  hand  can  judge  of  the  amount  of  '•  sptcalati\ ■ 
I  sir.iin  "  that  the  elements  of  a  j^iven  probkm  \v  ill 
j  l>eaf.  It  is  this  sort  of  knov\ ledge  that  mokes 
ll.-ilxTl.-mdt  an  admirable  critic  and  exponent  of  the 

work  of  others. 

If  we  compare  the  present  wlume  with  the  first 
edition,  tin  iiii  -1  strikinjj  point  in  which  the  modem 
tHu  k  differs  from  its  ancestor  is  the  presence  of  a 
I  I  h  ijjter  on  sense-organs."  Botanists  will  be  glad  to 
h.avc,  in  a  compass  of  50  pp.  or  so.  a  full  discussion 
of  the  scattered  controversies  on  this  subject.  Haber- 
landt's statolith  theory  of  the  sense-organs  for 
th<-  perception  of  gravity,  and  of  the  lens-fumtion  t  f 
the  epidermis  in  relation  to  lieliotropism,  arc  the  mo'^t 
speculative  of  his  views,  and  are  by  no  means  uni- 
versally acrf-pter!,  hut  the  most  sceptical  cm  hardly 
refuse  to  admire  the  skill  wjtl»  which  tliese  exciting 
hypotheses  are  upheld.  F-  D. 

I  I'hc  [xcMnI  dcdicalMNI  bMM  tiM  addiliMWl  VOHla         tkt  CMHpittiM 

|u(  biA  Suh  birUtday." 
s  Uabwlmdt*  prchcc  to  M»  Am  cdkiM,  p.  fiiL 
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OVtt  BOOK  SHELF. 
The  Fauna  of  Brlilsh  India,  including  Ceylon  and 
Burma.  Edited  by  Dr.  A.  E.  Shipley',  F.K.S. 
DcMiiapUTa  (Ear\vi)jsi.  By  Dr.  Malcolm  Burr. 
Pp.  .\viii  +  3i7;  »o  plates.  (London:  Taylor  and 
Francis ;  Calcutta :  Thacker,  Spink  and  Co.,  Ltd., 
1910.) 

This  half-volume  is  the  first  addition  to  tiie  "Fauna 
o(  India  "  published  since  the  regretted  death  of  Cul. 
Bingham ;  and  Dr.  Shipley,  the  new  editor,  reviews 
the  arrant^einents  made  for  forthcominsr  volumes  in 

progress. 

Dr.  Burr,  since  the  death  of  De  Bormnn?,  h.ns  made 
himself  the  recognised  authority  on  the  small  and 
hitherto  somewhat  neglected  order  Dermaptera  or 
Eupiexoptera,  often  treated  as  a  family  (Forliculida;) 
of  the  Ortlioptera,  and  is  ai  pn  sent  engaged  on  a 
monograph  of  the.  earwigs  of  the  world,  of  which 
the  present  volume  may  be  regarded  as  an  excerpt. 

It  is  not  many  'yh^fs  since  the  total  number  of 
ForfirtiHdse  desi-ribed  from  all  parts  of  the  world  was 
Ir^N  liijiii  a  Iiunciri-d.  Marw  ii:;->  an-  ii<it  insects  ih.U  are 
,i»sidui»usly  collected,  vv  .tluavs  casv  to  tind,  if  no! 
specially  searched  for;  biit  in  the  pn-sent  work  Dr. 
Burr  enumerates  135  species  for  iiritish  India  alone, 
divided  into  51  genera,  14  subfamilies,  and  5  families. 
He  treats  the  earwigs  as  a  distinct  order,  under  the 
name  Dermaptera. 

The  author's  preface  relates  chiefly  to  types,  and 
to  the  various  sources  supplying  material  for  this 
work.  By  an  nversi^Iit,  the  Briiish  Museum,  to 
whiili  Mr.  Burr  Ivis  always  ha(!  In-o  access,  is  not 
iilkidcd  to  in  this  ccinnrrtinii,  Ihou^-li  in  ihe  table  of 
spcciis  at  the  t-nd  of  the  introduction  a  column  is 
devoted  to  indicating'  those  in  the  national  collection. 
The  main  part  of  the  introduction  is  devoted  to  struc- 
ture and  habits,  and  is  of  great  value,  and  the  b^blio- 
gra]diy  is  also  tolerably  full;  but  we  notice  one 
extraordinary  error  under  Weatwood— Rdrel's  Hima- 
byas  "  for  "  Royle's  Himalayas." 

The  technical  part  of  the  work  is  executed  in  the 
u>ual  niarnn-r  of  the  "T'aLina  Indira."  The  apiwndices 
ortcr  us  iiistnictii uis  for  collecting  and  preseriin^'  ear- 
wigs ;  ai;ibre\i.uions  cd  authors'  names;  and  a  us«'fvd 
glossary  of  terms.  Of  the  ten  plates,  the  tenth  only 
is  in  colour;  and  there  are  sixteen  lext4igure*  repre- 
senting various  structural  details. 

Longmans'  Wall  Pictures.    Flowers.  Butterflies,  and 
Motkt.    By  Archibald  Thorburn.    Ten  plates,  each 
plate  2s.  6d. ;  set  of  ten  plates  in  portfolio,  iL  los. 
Descriptive  Notes  for  Teachers,  lor  use  vitk  Long' 
nums'  Naturai  History  fKoB  Picture.    Notes  on 
Ftowfrs.    By  C.  J.  Ix>ngman.   Notes  on  Butterflies 
iiiiJ  M'^IIk.   Ih  W.  S.  1-iirne.iux.    Pp.  -,0.  (London: 
Longmans,  (iieen  and  Co.,  1910.)    Price  tjJ. 
The  attmctive  set  of  wall  piciuies  pvdilished  under  the 
above  title  consist  of'  ten  coloured  plates,  reproduced 
front  water-colour  drawings  by  Mr.  .A.  Thorburn.  On 
each  plate,  measurins  18  inches  by  14  inches— with 
the  cardboard  mount,  a$  inches  by  ao  inches— two 
plants  and  two  butterflies  or  moths  are  depicted.  The 
series  follows  a  monthly  sequence  according  to  the 

ap(>oarance  of  the  butterllies  and  tlie  flow  erlni,'^  of  the 
pl.ints;  one  plate  is  allowed  (or  .Xpril  and  May,  and 
two  plates  for  each  month  fr<ini  June  tr»  September. 
So  far  as  the  plants  are  concerned,  an  ecological 
basis  also  exists;  thus  the  .\pril  flowers,  tlic  ptimrose 
and  bluebell,  are  denizens  of  woodland,  the  poppy  and 
Uuebottle  are  agrarian,  and  itu-  purple  Ux)sestrife  and 
water-mint  are  tjrpical  marsh  plants.  The  butterflies 
represented  are  Pritillaries,  Blues,  Peacock,  Red 
.'\dmiral,  and  other  common  species.  The  pictures 
are  very  effective,  as  Mr.  Thorburn  has  combined 
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artistic  rendering  and  setting  with  correct  form  and 
colour  of  the  plants;  the  reproduction,  too.  is  fully 
satisfactorpr,  so  that  they  feitn  «  most  decorative 
series,  emmently  suitable  for  display  in  clats^  or  adiool- 

room, 

The  descriptive  notes  to  acconipanv  the  plates  are 
useful,  esp«H-i;i?ly  the  descri|)tions  supplied  by  Mr. 
Furneau\  of  the  caterpillars  wliich  are  not  illus- 
trated. The  botanical  notes  present  the  systematic 
|>osition  of  the  plants,  but  do  not  sufticiently  em- 
phasise the  ecological  aspect;  there  is  also  correction 
required  in  the  explanation  of  radical  leaves  and 
flowers. 

Formation  of  Character.  By  Rev.  j.  B.  S.  Watson. 
With  a  Preface  bv  Rev.  (j.  P.  Merrick,  .md  a  For. - 
word  on  indusiry  h\  .\ndrew  W'hiilie.  Pfj.  it:;. 
(London  :  H.  K.  Alleiison,  Ltd.,  iifoS.)  Second 
edition.    Price  li.  6d.  net. 

Tills  tiandy  little  volume  consists  of  ^thy  and  stimu. 
fating  addresses  on  such  subjects  as  courage,  tern- 
peranoe,  industry,  reverence,  and  the  like.  The 
author  is  chapL-iin  of  H.M.  prison  at  Brixton,  and 

has  Ii.kJ  exceptional  opportunity  for  observing  the 
disastrous  result  of  lack  of  moral  discipline  and  de- 
liberate character-training  in  yoiuh.  He  is  slronglv 
ol  opinion  that  between  instruction  in  "religious 
knowledge  "  and  the  usual  branches  of  secular  educa- 
tion, instruction  in  manners  and  morals  is  apt  to  be 
n^lected.  Merc  stufling  with  knowledge  is  not  cul- 
ture, and  the  "religious"  knowledge  is  too  often  a 
dead  and  dry  acquaintance  with  almost  meaningless 
metaphysical  formulae.  There  is  much  to  be  said  for 
the  contentions  of  the  Moral  Instruction  League. 
(  bar  icier  is  the  important  thing — not  creed  or  dogma. 

lilt  book  is  just  the  thing  to  put  into  the  hands 
of  boys  and  youths,  and  will  be  interesting  and  helpful 

I  to  teachers  also,  (t  contains  a  short  preface  by  the 
Rev.  G.  P.  Merrick  (formerly  Chaplain-Inspector  of 
H.M.  Prisons),  and  a  foreword  on  industry  by  Mr. 
.Andrew  Whitlie,  of  the  Commerdal  Bank  of  Scot- 
brnd,  London,  A  thousand  free  copies  have  been  dis- 
tributed to  sailors  by  tfie  chaplain  of  the  Port  of 
Lofidon,    thanks   to   the   generosity  of  T.R.II.  the 

I  Prince  and  Princess  of  Wales  and  other  subscribers. 

Simple  /(-.i  <■//(■  rv ;  ii  F'rtuliLLi!  llamlbrfok  Jciifpii;  with 
CCrhiiii    /•./I'Kioifarv    Millhuls   of    I)tsii;il    mtd  CoH» 
struclion,  written  for  the  ilhc   <>/  ( Vu/Zviiioi ,  De- 
sieners.  Students,  and  I'eachirs.     By   R.    LI.  B. 
Rathbone.    Pp.  xiv+aSo.    (London  :  Constable  and 
Co.,  Ltd..  T910.)  Price  6s.  net. 
Tins  is  a  u<i<"ful  manual  which  cannot  fail  to  [imve 
of  gre.1t  ser\  !ie  to  amateurs.    It  is  mainlv  de\oted  to 
describing    lie    nuihiKis   <if  designin;.;    and  making 
gold  and  silver  ornamciiis  from  grains  and  wire,  both 
round  and  flattened,  nearly  a  hundred  illustrations  of 
such  designs  being  given,    .\rtislic  questions  chiefly 
occupy  the  attention  of  the  author,  but  we  notice  some 
judicious  remarks  on  the  employment  of  acids  in 
"  pickling."  white  tfte  instructions  In  the  methods  of 
using  the  blowpipe  in  "soldering"  are  very  detailed 
and  practical,  being  based  on  scientific  principles. 

/  (■  Tremblcmcnts  de  Terre.    By  Dr.  G.  Eisenmengcr. 

Pp.  1S7.  (Paris  ;  V.  .Mean,  n.d.)  Price  60  centimes. 
S0.ME  recent  eartiiquakes,  such  as  those  of  San  Fran- 
cisco, Valparaiso,  Messina,  and  Provence,  are  described 
in  vivid  and  popular  language.  Tlie  phenomena  of 
earthquakes,  their  classification,  causes  and  dirtribu* 
tion,  and  the  poasibiUty  of  predicting  their  occurrence, 
are  briefly  considered.  A  book  so  dieap  as  this.  If  tlie 
facts  were  accurately  given,  would  be  useful  at  a  time 
when  the  interest  in  earthquakes  has  become  general. 
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LKTTERS  TO  THE  EDITOR. 

JT/;c  Editor  docs  not  hoUi  hinisrJi  rt-'.ponsiblf  jcr  cfiiiiions 
expressed  by  his  correspondents.  Neither  can  he  und4;r tali e 
to  rtUtntt  W  f°  correspond  with  tkt  writers  of,  rejected 
mamucriptt  imUmded  for  this  or  any  other  fart  of  Natuiib. 
No  imMm  U  taken  0/  ati«i^iii«4M  compiiMHiMliMu.1 

Celovr  of  W«t«r  and  te*. 

I  HAVE  rr.ij  wi.h  much  interest  Sir  Ray  Lankester** 
letter  on  the  cuiout  ot  water  in  NaTubp  of  Nf.irrh  t-.  I 
remember  discussing  this  same  proil' in  thv  in--"  <.f 
ic'>  with  Sir  Joseph  'J  hom^on  when  we  -.i.n  tl  at  ih-  trxit 
of  the  great  glacier  at  dl. H.C.,  duiir^  tlo  ^■-■•111 
excursion  of  the  BHrish  .\s--oi_  laticn  Inst  ^uinnn  1.  1  he 
rich.  Mu'-  colour  of  the  Ii.ti'I,  >:l-ar  ic:  w.is  remarkable, 
even  in  quite  sm.Tll  pin  ■  s.  'l  lio  s-ime  biiie  coloiir  ;<  noticed 
when  surfacn-icr,  wlm  h  h.a  b'len  formtd  slow  lv  I  v  con- 
duction, is  taken  out  ot  the  bt.  L.iwieiu-^  R.ver.  The 
blocks  lose  their  colour  when  they  ore  exposerl  tor  Jong 
to  the  light,  and  csptri.-illy  rapidly  when  c.vposed  to  sun- 
light. Coloured  sediment  .Tnd  cavities  in  the  ice  detract 
from  thr  colour.  I  .un  inclined  to  brdleve  tliat  the  colour 
of  ice  is  a  rc;il  .ibsiirption  etif'Ht,  due  to  th-  I.iige  ino'.eLul.ir 
•''SK''^*^'^*  forminf^  the  structure,  which  absorb  the  long 
rays,  and  not  a  "  t  lue  sky  "  effect*  as  I  niggoted  after 
seeing  the  blue  ico  of  the  ^l.icier. 

In  the  case  of  w.itcr,  .-ill  the  physical  pioperties  indic.Tte 
the  pre-s^nce  of  complex  mokcuiar  aggjcf^ates  in  solution, 
which  li-^-come  gradually  reduced  in  number  as  the  tempera- 
ture rises.  Thus  the  variation  of  specific  lie.it,  of  densifv, 
of  viscosity,  and  compressibility,  .ill  disclose  an  effect  due 
to  a  gradual  diminution  of  the  molecular  ac^^i elates,  i 
believe  these  are  the  same  as  the  ice  molecules,  and 
constitute  the  absorbing  medium  which  Rives  water  its 
blue  colour.  Sea-water  is  particularly  blue,  and  here  we 
probably  have  added  the  effi^ct  of  the  salt  itTolocutes,  in 
addition  to  the  fact  that  ilie  wat-^r  is  very  clear. 

Mr.  \V.  H.  Shericr  lias  shown  (.Smiihsoni.';n  Report, 
1907)  that  the  blue  colour  of  the  water  and  ice  of  the 
glaciers  of  the  Canadian  Rockies  is  a  real  absorption 
eff'Ct.  The  blue  colour  is  iiurcascd  by  the  piesencc  of 
minute  white  sediment,  but  not  by  colotired  sediment. 

If  it  has  not  been  already  tried,  it  vk'ould  be  very  interest- 
ing to  see  w  hat  eltect  teatiMiralurc  has  on  the  greenish-blue 
light  transmitted  through  very  pure  water.  If  the  coloui 
is  due  to  the  presence  of  ice  inolecub  s,  it  should  j^row 
less  as  the  numbers  are  reduced.  I  cannot  help  thinkitig 
of  the  be.iutiful  blue  colour  of  liquid  air  as  soon  as  most 
of  the  nitrogen  has  boiled  a\va^■  ;  if  this  were  due  to  the 
presence  of  complex  oxygen  molecules,  such  as  ozone,  it 
would  b«  aooiewhat  ■imilv  to  water. 

H.  T.  Barnes. 
HfcGitl  Ui^VBiiity.  Montreal.  Mardi  ^ 


Centre  of  Qravity  of  Annual  Rainfall. 

The  question  whether  Mr.  Cook's  suggi-itions  in  N\-tt.:Rf 
of  March  31  have  a  practical  value  can  be  \erv  simplv 
settled.  It  is  proposed  to  consider  tlie  month  to  month 
rainfalls  at  a  place  as  a  series  of  parallfl  forces, 
Pi>  Pi  •  •  ■  say.  where  the  distance  (X)  from  the 

beginning  of  the  \ear  of  tlw  oorreeponding  "centre  of 
gravity  "  is  given  by 

/,+/,+   .  .  .    -4  /,, 

Now,  if  we  assign  arbitrary  values  to  any  ten,  say,  of 
the  ^'s  [And  these  ten  ^'s  could  be  selected  in  sixty-six 
ways),  then,  the  position  of  the  C.G.  remaining  the  same. 
We  have  obviously  a  single  linear  equation  in  two  variabl-.-s 
to  give  us  the  values  of  the  two  remaininf;  f>'s,  and  this 
Muation  can  be  solved  in  an  infinite  numtier  of  ways. 
Tnus  the  same  C.G.  can  be  given  by  an  infmitely  varied 
arrangement  of  sizes  of  the  f  s,  and  therefore  its  position 
gives  no  indication  whatever  of  the  monlhiy  distribution 
of  the  rainfall  of  the  places  referred  to. 

To  illustrate  by  three  simple  examples.  The  absolute 
value  of  the  elements  is  of  no  importaiMei  and  taking  f«r 
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convenience  a  rainfall  of  36  locbes.  we  Illicit  bave  tbo- 
ihrce  following  diftributioas 


A 

B 

C 

January 

in. 

in 

3  ... 

a 

la 

February 



3  ... 

0 

4 

March   



3  ... 

0 

a 

April  >  

•■* 

mmm            ^  mmm 

6 

•*« 

0 

^lay 

3 

( 

0 
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6 

0 

July  ... 

d 

0 
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D 

0 
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6 

0 
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0 

a 
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e 
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4 
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3  - 

0 

1} 

Total  Rainfall 

...  36 

36 

36 
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6-$ 

»«* 
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Rainfall  MooMfil 
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>34 
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Thus  A,  B.  and  C  have  the  saW  annual  rainfall^  Che 
same  CO.,  and  the  same  "  rainfall  moment.*'  Tkv  quat 
tion  whether  or  not  the  aentoaal  diatribHtioaa  oamapood 
to  those  of  actual  plaoea  on  ^e  earthli  tiirfaso  ia  not  to 
the  point,  though,  as  •  matter  of  fact,  C  appresimate*  t» 
the  typical  Levantine  curve. 

Thus  places  with  very  different  rainfall  dtStrlbutfooa  waif 
have  the  same  C.G.  and  the  same  rainfall  moment,  ana 
the  proposed  method  of  comparing  the  rainfalls  of  vnrloas 
places  appears  to  have  neither  a  thMretical  nor  a  pracfieal 
value.  The  method  may  possibly  have  a  certain  critical 
value  in  comparing  the  yearly  variations  at  a  jpartioular 
place,  where  there  is  but  little  change  in  type  worn  year 
to  year,  and  caaedally  in  sudi  a  country  as  India,  wliert 
the'  seaaonal  nunfalla  are  exceptionally  well  marked ;  bat 
this  aeenu  doubtful,  and  in  any  case  the  method  could  be 
used  011^  in  eanjuaction  with  die  actual  aMnthly  vahica. 

Amokbw  Watt. 

Soottitb  Meteorelogieat  Sode^,  Edinburgh,  April  6. 


Certain  Reactions  of  Albino  Hair. 

Under  this  heading  in  NATtntK  if  Mardt  34  (p.  96)  Kfica 
It^erna  Sollas  referred  to  sotne  experiments  of  mine  upon 
the  hair  of  albino  rats,  in  which  she  failed  to  obtain  one 
of  the  reactions  described  in  my  note  (Proc  Pbysiologicat 
Soc.,  March  37.  1909).  It  is,  of  course,  not  improbaU* 
that  different  albino  rots  may  cany  different  chromogens, 
and  that  some  of  them  may  lack  the  one  which,  when 
oxidised  with  H,0,,  gives  a  brownish  colour.  On  die 
other  hand,  the  failure  may  be  due  to  the  presence  of 
some  of  the  formalin,  which  may  not  have  been  complete^ 
washed  away  from  the  previous  reaction. 

There  is  one  new  observation  which  I  should  like  to 
record  here,  since  it  bears  upon  the  il,0,  reaction.  The 
action  of  H,0,  is  an  oxidising  one,  and  the  production  of 
a  brownish  tint  may  be  interpreted  as  due  to  the  oxida- 
tion of  a  colourless  chromogenous  body  present  in  albino 
hairs.  If  this  interpretation  is  right.  Other  oiddising 
agents  should  produce  a  similar  tint.  During  November 
of  last  year  I  casually  placed  two  dead  albino  rats  upon 
the  top  of  one  of  my  cages,  these  latter  being  kept  out  of 
doors.  The  rats  were  forgotten,  and  left  exposed  to  the 
air  for  about  a  fortnight.  During  dus  interval  the  weather 
had  been  wet  and  warm  for  me  time  of  year.  Upon 
discovering  them  at  the  end  of  this  interval,  I  noticed  that 
on  both  rats  the  upper  side,  and  part  of  the  belly  and 
back,  had  assumed  the  same  sort  of  brownisl?  tinge  that 
H,0,  produces.  The  under  side  of  both  rats,  wluch  had 
been  protected  from  the  wet  and  light  by  its  contact  with 
the  cage,  was  quite  white.  It  thus  seems  possible  to 
oxidise  the  chromogenous  substance  ostensibly  present  in 
albino  rats  by  the  oxygen  of  the  air  in  the  presence  of 
continuous  moisture.  I  do  not  think  that  light  played 
much  part  in  the  reaction,  since  throughout  this  period  it 
was  very  dull  weather. 

The  mention  of  light  brings  me  to  another  point  in  Miss 
Sollaa'a  note.  She  aaya  that  prolooged  iamieniion  in  the 


Digitized  by  Google 


ArRiL  14,  1910J 


NAIVRE 


189 


formalin  fluid  rfsiilts  in  ihe  dvstniction  of  the  colour.  I 
am  incHned  to  tliink  that  lliis  il'js'.iutUon  doos  not  depend 
iipon  the  solution,  but  is  due  to  the  action  of  light.  I 
.loticed  the  same  tiling  in  my  experiments  ;  but,  in  addition, 
I  was  enabled  to  observe— becauic;  1  kept  my  rats  in  tint 
vessels  standing  on  a  blackcntd  benL'h  th.it  it  was  only 
the  upprr  surfaces  exposed  to  rather  brigiit  sunshine  that 
thus  fadtd.  The  undiif  surfaces  remained  as  brilliant  a 
yellow  as  before.  To  confirm  this  conclusion  I  placed  all 
:iiy  rat;,  still  immersed  in  the  solution,  in  a  dark  cup- 
ho.ird.  and  the  par'ially  laded  colour  sonv.-what  returned, 
but  not,  I  think,  tjuae-  to  the  same  i:Uen^ity  as  originally. 
So  long  I  kept  them  in  the  dark  the  colour  was  re- 
tained. V\  hct)ier  this  would  be  so  indetir.i:.  ly  1  should  not 
like  to  say;  but  certainly  it  lasts  for  several  months. 

The  yellow  tioRe  assumed  by  some  albino  rats  is,  I 
:hink,  .not  a  phenomenon  of  ligiit  action,  as  Miss  Durham, 
quoted  by  Miss  Sollas,  scenis  to  imply,  so  much  as  one 
due  to  age.  It  is  possibly  a  manifestation  of  diminished 
metabolism  and  lessened  oxidation.  Of  the  several 
hundred  albino  rats  which  I  have  bred,  I  do  not  f^meniber 
any  within  their  first  year  showing  this  yellow  tir.ge,  while 
it  has  been  a  frequent  observation  that  old  iM-i  (alter 
about  the  first  year),  though  they  were  kept  in  semi -dark- 
ness, manifested  a  very  obvious  yellow  colour.  I  do  not 
wish  to  commit  myself  to  this  as  a  positive  statement,  for 
I  ni.ide  no  scientific  records  of  the  matter.  1  am  speaking 
from  t;eneral  i:r.pression  alone  ;  but  it  is  certain  there  is 
a  marked  contrast  between  the  pvire  white  hairs  of  young 
rats,  about  :>ix  to  eight  weeks,  and  those  of  some  twelve- 
ntonth  or  older  rati,  all  living  under  the  aame  conditioni  as 
regards  light. 

With  regard  to  .Mi-:3  Sollas's  experiments  with  the  skins 
of  guinea-pigs  and  with  that  of  a  single  mouse,  there  are 
several  considerations  of  interest  that  suggest  themselves. 
Miss  Sollas  found,  as  I  did,  that  albino  ir.iL-e  give  a 
negative  result  with  formalin;  but  1  subsequently  found 
fProc.  Physiologieal  Soe.,  October  53,  irioo)  tliai  if  pie- 
bald ii'.ii  -  .ir.-  treated  with  >  p'-r  cent,  nitrir  acid  in  "5  per 
cent,  ipifxi  and  are  plactd  in  the  dark,  in  about  five  days 
most  of  the  white  areas  of  the  pelage  turn  to  a  beautiful 
rose-pink  colour.  The  sam*"  Is  true  of  albino  mice.  These 
experim<~nts  were  performed  in  the  summer  ;  but  during 
one  co!d  week  la?t  winter  1  repealed  the  experiment  on 
a  single  black  pi'-bald  mouse,  and  the  colour-reaction 
failed  tn  appear.  Upon  placing  the  vessel  containing  the 
solution  and  mouse  in  an  incubator  at  10a'  F.,  the  rose- 
pink  colour  appeared.  The  dependence  of  this  colour- 
reaction  upon  temperature  is  confirmatory  avidiBDCB  that 
the  phenom-^non  is  one  of  ferment  action. 

It  would  be  interesting  to  see  if  guinea-pig  skins,  which 
(ail  to  respond  to  iht:  fornialin  reagent,  would  do  so  will* 
the  nitric  acid,  Geo    V.  MusGB. 

Biological  Department,  London  Hospital  Medical 
Gslkgt,  E. 


Tbe  Electrification  of  iMtdktinf  Mate«i«Ia. 

Some  time  ago.  while  endeavouring  to  get  a  trustworthy 
method  of  producing  static  charges  in  a  humid  atmosphere, 
I  had  occasion  to  experiment  with  celluloid.  Rolled 
celluloid  $Ite«t  with  the  surface  burnished  was  found  very 
«dtaUe.  II  a  "  tassel  "  be  made  of  this  material  by 
cutting  up  a  small  piece  of  thin  shf»»t  into  narrow  strips. 
:hcn  by  simply  placing  the  "tassel"  oa  a  tal)le  and 
strokiitf  with  the  fingers,  strong  electrification  b  produced. 
Oa  raSioi;  the  "  tassel "  the  atripa  dlveifc^  and  remain 
divcqlent  fn  a  most  striking  manner. 

A  lurther  curious  effect  was  observed,  that  if  two 
airrow  strips  of  celluloid  were  rapidly  pulled  between  the 
fingers  they  were  both  electrified,  one  of  the  surfaces  in 
contact  being  positive,  the  other  negative.  At  first  no 
consistent  results  were  obtained  that  might  lead  to  an 
tiplanation  of  the  phenomenon  ;  some  found  the  top  strip 
always  positive,  some  the  bottom  strip  when  the  pieces 
Were  held  horizontally.  Later,  however,  Mr.  M.  McCallum 
Fairgricve,  of  Edinburgh  Academy,  noticed  that  the  order 
of  electrification  depended  on  whetlier  the  strips  were  bent 
upwards  or  downwards  when  pulled  In  •  horizontal  direc- 
twn  through  the  fingers.     This  tMRM  to  be  the  true 
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•  xplanalion.  Of  the  surfaces  in  contact,  one  is  ia  com- 
prcisLon,  the  other  in  tensio:!  ;  with  celluloid  the  com- 
pressed surface  is  always  negatively,  the  stretched  surface 
positively,  electrified,  i  he  effect  is  very  apparent  if  tho 
two  strips  are  pulled  slowly  between  the  first  finger  and 
the  thumb,  and  the  strip  in  contact  with  tbe  thumb  will 
;  be  ^  or  —  aeoordiflf  m  it  i>  cencam  or  convex  to  tlw 

I  thumb. 

Of  other  substances  investigated,  paper,  vulcanite,  and 

shellac  have  the  same  property,  and  mica  to  a  lesser 
degree. 

I  propose  to  investigate  the  phcriomenon  further,  par- 
ticularly with  relation  to  electrification  by  compression 
and  cleavage.  In  the  meantime,  I  have  made  a  small 
electrical  machine  in  which  three  endless  bands  of  celluloid 
run  over  pulleys.  Suitable  collectors  are  provided,  and 
considerable  -t-  and  —  charges  may  he  obtained.  Ths 
charges  are  no  doubt  produced  by  the  combined  pressure 
atid  Modlng,  ai  nben^r  cxploiaad. 

Walte«  Jauissom. 
\    ProvaaiMa  Higher  Grade  Schoot,  Glasgow* 


.  BfTaet  of  Varying  Tempocatitcaa  upon  tha  Cdoor  and 
Growth  of  Par. 

!     The  following  may  be  of  Interest  to  readers  of  N MfHE. 
'  Some  time  ago  an  ordinary  all-black  cat  was  acridentally 
■>hu;  up  in  a  refrii^erating  chamber  on  one  of  the  Orient 

I.  lr.e    mail    ^t--amers    when    the    vessel    was    ki  .Sidney 

II.  iiboui.  1  he  chamber  was  not  opened  until  the  ship  was 
i^tf  .\den,  whicli  is  about  iliiity-two  days  out.  When  the 
cat  was  brougiit  out  it  was  scarcely  recognisable.  Its  cc>at 
had  become  long  and  thick,  and  the  fur  o;i  its  back  was 
nearly  wliite.    It  had  lost  one  ear  through  frost-bite. 

The  chang?  in  the  cat's  em  ironnient  from  the  intense 
frost  uf  a  refrigerating  chamber  to  the  intense  heat  of  the 

j  Ked  Sea  was  accomp.inied  by  a  rapid  change  in  the  cat's 
appearance.     The  heavy  while  coat   rapidly   fell  out,  and 

j  by  the  time  the  ship  reached  London  the  cat  had  practically 

I regained  its  normal  appearance. 
I  did  nut  sec  the  cat,  but  have  inquired  carefully  into 
the  statements,  and  have  had  their  truth  voudied  fof  by 
one  of  the  directors  of  the  Orient  Company. 

\.  Cami  aell  GiDOtB. 
Royal  College  of  Surgeons  in  Ireland,  Dublin, 
April  6. 


April  Maloor  Shower*. 

Im  the  present  vear  there  is  likely  t>)  I1?  a  greater 
amount  of  metcoiic  artivity  about  April  i.S-i(|  than,  ,i8 
might  be  expected,  .i  I'  w  (i:i\s  l.:ter.  There  wiK  tiien  l>e 
nn  interval  of  (]u  escence  until  .April  26.  Retween  the 
latter  date  and  tlie-  end  of  the  month  •several  inipoitaiu 
displays  beconv  du'-.  The  following  are  details  of  the 
most  interesting  show,  r"^,  as  ciiculated  by  the  WritCTi  diat 
oeetif  during  the  pericxl  .April  i.;-;,o  ; — 

l.|)Och  .Aijril  10,  i^h.  ;,om.  ((..M.'I  .!,  lihow'^r  of  second 
order  cf  magnitude.  Principal  maximum  .\prtl  iS> 
22h.  i^m.  :  secondary  maxima  On  April  19  occur  at 
ih.  I2ni.  a:iJ  oh.  Sjm. 

Epoch  April  .'7,  iih.  5001.,  shov.er  of  twenty-third  order 
of  magnitude.  Principal  maximmn  .April  36,  l6h.  26m. 
On  -April  j6  there  ,tre  aKo  seconder)  n'.nxiran  at  5h.  MOI. 
and  i8h.  SSm.,  and  another  0:1  .April  J7,  t>h. 

Epoch  April  a8,  iih.  ijni.,  shower  of  touiteenth  order 
of  magnitude.  Principal  masimuni  April  30,  4h.  35m. 
There  is  a  s'cond.iry  maximum  on  April  28,  lyh.  300.1 
and  two  others  on  .April  ap,  nt  lah.  and  ?oh.  joni. 

I-'poch  .^pril  20,  uh.,  shower  of  fouiih  order  of  mafjni- 
tude ;  the  principal  rtiaviinam  becon;es  due  about 
.April  38,  t2h. 

While  th«*re  are  three  meteor  showers  that  fall  between 
.April  .md  the  end  of  tlv  niuiah.  there  is  only  one  o' 
.Tnv  irrjvortance  durinji  the  p-ritid  .April  II-?'.  In  some 
r-  so'^ct'-  this  earlier  isolated  di-pl.iv  is  th"  more  interest- 
ing, however,  uwing  to  its  being  of  greater  intensity  than 
the  others,  and  of  a  tomewhot  atfTerent  character. 

Chiblin.  John  R.  Hbnrv. 
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THE  BASUTO.^ 

SIR  GODFREY  LAGDEN  has  given  us.  in  these 
two  volumes  under  review,  a  valuable  historv  of 
the  rise  of  the  Basulo  nation  in  the  Switzerland  of 
South  Africa,  under  the  leadership  of  a  great  man — 
Moshesh. 

The  Basuto,  under  the  sway  of  this  remarkable 
perst)nane,  were  for  the  most  part  conifxiunded  of 
clans  of  the  so-callctl  Bechuana  iK'opU  s,  vet  the  root 
of  their  present  national  name — Suto  (the  Ba-  is 
merely  the  plural  prefix)— seems  to  have  been  derived 
from  the  same  tribe  or  district  of  north-eastern  Zulu- 
land  (Ama-sutu,  I'sutu)  as  that  which  pave  rise  to 
the  present  royal  dynasty  of  the  Zulu  people,  to  which 
tcchwayo  beionped.  No  doubt  it  sent 
other  enterprisin)^  adventurers  farther 
west.  By  one  of  these  was  founded  the 
Ba-suto  clan  from  which  Moshesh  arose, 
in  the  circumstances  cited  by  Sir  Godfrey 
Lapden  on  p.  iq.  Moshesh  was  not 
directly  descended  from  the  stock  of  some 
bygone  Zulu  adventurer,  whose  tribal 
name — Suto  or  Sutu — hatl  been  adopted 
by  these  Bechuana  people,  but  from  a 
distant  relative  of  the  same  racial 
origin  whose  ancestors  had  remained  in 
the  Amahlubi  country  to  the  south.  The 
grandfather  of  Moshesh,  however,  h.id 
been  adopted  as  a  son  and  successor  by 
Sekake,  a  Bakwcna  chief  (app:>rently  de- 
scended on  one  side  from  the  original 
L'mu-sutu).  This  adopted  son  was  called 
Pete.  He  was  succeeded  by  his  own  son. 
Mokachane,  who  was  the  father  of 
Moshesh  (this  name  as  it  stands  mears 
•'a  woman's  garment"  in  the  Se-suto 
language,  but  Sir  Godfrey  states  that 
it  is  more  probably  an  abbreviation  of 
"  .Mosheshwe."  which  he  interprets  as 
••shaver"  or  "leveller").  The  birth  of 
Moshesh  must  have  taken  place  about 
1702,  at  Monkhoaneng,  in  Northern 
Basutoland. 

.About  1X15.  Chaka  obtained  complete 
control  over  the  Zulu  Kafirs  of  Zululand 
and  Eastern  Natal,  and  commenced  that 
series  of  bloody  wars  in  wliich.  at  the 
lowest  possible  estimate,  a  million  Bantu 
negroes  perished  :  wars  which  started  a 
series  of  convulsions  amongst  the  negrtK-s 
of  South  .Africa,  that  only  came  to  an 
end  by  the  death  of  l-obengula  in  iSq4, 
the  capture  of  Cungunyane  by  the  Portu- 
guese in  1895,  and  the  complete  subjuga- 
tion (by  force  and  by  diplomacy)  of  the 
.\ngoni  Zulus  of  Western  Nyasaland  by 
Sir  Alfred  Sharpe  in  iqo<i. 

Wave  after  wave  of  Kafir  or  Ztilu  inva- 
sion of  Basutoland  look  place  after  1820,  and,  but  for 
the  mountainous  character  of  Basutoland  and  the 
valour  and  genius  for  warfare  of  the  Boers,  not  even 
.Moshesh  could  have  saved  the  remnant  of  the  southern 
Bechuana  peoples  who  gathered  round  him.  But  he 
found  in  Thaba  Bosigo — the  "Mountain  of  Night. '• 
under  the  shadow  of  Mount  Machache,  in  north- 
western B.jsutoland— a  stronghold  from  which  no 
force — black  or  white — ever  availed  to  dislodge  him. 
The  Zulu  conqueror,  Moselekatsi,  might,  perhaps, 
have  succeeded  (in  spite  of  one  severe  repulse)  in 

'  "  The  Bjuuioi ;  Ihe  Mounuinccn  and  ihcir  CcMintr^."  By  Sir  Godfrey 
l.aEdrn.  K.C.M  f",.  j  voli.  Vol.  i.,  pp.  xvi  +  338  ;  vol.  li.,  pp.  xii-f  jj^-^iyo. 
(London  :  Huichioson  and  Ca,  1909.)   Price  34/.  net. 
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taking  Thaba  Bosigo  and  establishing  a  secondary 
Zulu  power  in  Basutoland  (about  i8j|2),  but  he  could 
only  have  done  this  by  surrounding  the  mountain  and 
gradually  star\ing  out  the  Basuto  clan.  This  pur- 
pose, even  if  he  entertaineil  it,  was  thwarted  by 
the  action  of  the  emigrant  Boers,  who,  by  means 
of  their  firearms  and  system  of  laagir  camj>s 
(a  defence  of  linked  wagons),  defeated  .\losi-lekai»i 
and  drove  him  permanently  Ix-yond  the  Limpopo 
River. 

Thus  it  was  mainly  the  action  of  the  white  man 
which  enabled  the  Basuto  clan  of  the  Southern  Bechii- 
ana  to  expand  into  the  Basuto  nation.  The  eniigraii' 
Boers,  after  soundly  thrashing  .Moselekatsi,  sjjvcfl 
from  cumplele  extermination  the  Bechuana  peopli^ 


Fic.  I.— Fortified  Care  at  Lcbiic  Mauuplu's  Bern. 


From  "  The  Basulo*." 


between  the  Kalahari  Desert  and  Lake  Ngami  on  the 
north  and  tlie  Drakensberg  Mountains  on  the  south. 
The  emigr.'int  farmers  themselves  occupied,  in  the 
first  instance,  the  less  nmunlainous  elevated  plateaus 
to  the  north  of  the  Caledon  River. 

But  although  Moshesh  and  his  Basuto  received  the 
first  missionaries  (1833)  gladly,  and  practically  at  no 
time  put  any  op|H)sition  in  the  way  of  the  spread  of 
Christianity  and  education,  they  strongly  objt»cte<l  to 
the  Boers  as  settlers  in  what  is  now  the  Orange  Free 
.State.  They  wished  to  Itarn  the  wisdom  of  the  white 
man,  and,  above  all.  to  .tcquire  his  firearms  and  his 
horses  (early  in  the  U(ih  century  they  had  begun  that 
affection  for  the  horse  which  has  resulted  in  the  re- 
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innrkablc  brei-d  of  Biisulo  ponies  and  ihe  cro.-'tum  of 
a  Hasuto  cavalry  that  has  been,  and  will  be,  no 
nej;li},'iblf  quantity  in  the  forces  of  South  Africa). 
.Miixhesh  and  his  descendants,  as  soon  as  they  saw 
a  chance,  entered  into  friendly  relations  with  Most-le- 
katsi  in  the  far  north,  and  his  son  l.obenj^ula.  with 
the  kin^js  of  ZuUiland,  and  the  more  powerful  clans 
of  British  KafTraria  and  Northern  Natal.  In  fact, 
no  sooner  were  they  relieved  from  the  menace  of 
Zulu  conquest  by  the  action  of  the  Boers  than  they 
strove  bv  many  subtle  me.ins  to  push  the  white  man 
as  far  awav  as  |K)ssible  from  tlie  ci-ntre  of  South 
.\fricn. 

Their  dislike  »>f  the  British  was  quite  as  great  as 
their  dislike  of  the  Boers.     Belwi-en   1X40  and  1X52 


"1 


Fio.  *.— Kcianc  FalUand  Gorge. 


[/•A. '.v.  fy  C.I//,  l-fftuh. 
From  "  The  Baxuloi." 


Moshesh  and  his  chiefs  made  use  of  the  British  power 
to  stave  ofT  a  Boer  conquest  of  their  ct>untry.  After 
that  thev  attempted  an  aji^ressive  attitude  towards 
even  the  British,  and  inflicted  on  the  soldiers  of  Sir 
fieorpe  Cathcarl  a  very  serious  repulse.  From  1858 
onward*!  thev  foucht  intermittently  with  the  Oran>.-e 
State  Boers  (the  Basuto  beinj;  the  apKTessors),  until 
at  last.  Retting  worn  out  in  the  stru),'^rle  with  the>e 
dojiRed  white  men.  they  invoked  British  protection  m 
1868.  They  were  annexed  as  a  Native  State  lo  the 
Rovernment  of  Cape  Colony  in  1872.  but  an  attempt 
to  disarm  ihem  brouj,'ht  on  a  fresh  outbreak  of  war- 
fare, in  which  the  ("ape  forces  gained  no  laurels  and 
Tieneral  Gordon's  intervention  proved  futile.  In  1H84 
Basutoland  was  disannexed.  an<l  has  henceforth  been 
directly  controlled  by  the  Imperial  Government. 
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Since   1884,  when   the  native  nej^ro  popul.iiion  of 
this  State   (which  is   nearly   the  size  of  Bel>;ium) 
amounted  to  about  170,000,  the  total  number  of  the 
Basuto  has  risen  to  nearly  400,000  at  the  close  of 
H)(K).    Education,  under  French  Protestant  and  British 
Wesleyan      missionaries,     has    made  considerable 
strides.    The  country,  in  fact,  is  so  prosperous  that 
it  is  becominji;  a  factor  of  increasing  importance  in 
the  problem  of  South  .\frica.     Basutoland    (the  re- 
viewer thinks)  should  have  been  made — if  the  advice 
of  the  one  or  two  statesmen-governors  of  South  .\frica 
had  been  listened  lo  in  the  first  half  of  the  i<»th  cen- 
tury   the  Fmpire  .State  of  South  .Africa,  the  principal 
stronghold  in  all  that  region  of  the  white  race;  and 
ample  territories  farther  north  or  farther  south  might 
have  been  allotted  tln-n  to  the  few  thousand 
Basuto,  who  asked  for  little  more  at  that 
period  than  peace,  security,  and  an  inalien- 
able right  to  a  reasonable  amount  of  land. 
Now,  as  things  are  constituted.  Basutoland 
is  emphatically  a  bl.ick  man's  country,'  and 
from  Basutoland  radiates  a  vigorous  impulse 
which  will  go  far  towards  securing  for  tin- 
black  man  eventual  terms  of  equal  partner- 
ship with  the  white  in  the  administration  of 
tht  southern  half  of  .\frica.    Lest  we  should 
be  petty-minded  and  regret  this,  let  us  turn 
our  eyej  to  the  recently  explored  regions  of 
Northern   Rhodesia,  portions  of  Nvasaland 
and    Katanga    (greatly    denuded    of  indi- 
genous    populations     by     various  causes) 
which  now  invite  settlement,  almost  by  the 
million,  on  the  part  of  adventurous  white 
p«'o)iies. 

The  volumes  reviewed  deal  mainly  with  the 
history  of  this  interesting  Basuto  people. 
They  are  well  illustrated  by  good  pholi>- 
graphs.  and  the  numerous  pictures  of  thi- 
Basuto  types  show  clearly  the  three  negro 
elements,  imperfectly  fused,  from  which  this 
section  of  the  Bechuana  p<>oples  has  been 
built  up.  There  is  that  of  the  Bushman  (who 
immediately  preceded  the  Basuto  as  the  indi- 
genous occupant),  of  the  ugly  flat-nosed  type 
of  Forest  Negro  or  Pigmy  (which  reappears 
elsewhere  in  South  .Africa),  and  finally  the 
typical  Bantu  strain  from  East  Central  .Africa 
which  imparts  to  many  of  the  Basuto  faces 
refinement  of  outline  and  considerable  brain 
capacity.  The  scenery  of  Basutoland  (the  re- 
vie'.vor  writes  from '  actual  experience)  is 
amongst  the  grandest  of  the  world's  land- 
scapes, and  Sir  Godfrey  Lagden  has  taken 
care  to  emphasise  this  by  "  Wort  und 
Bild."  The  second  volume  closes  with  ser- 
viceable notes  on  the  Suto  dialect  and 
appendices  of  great  usefulness  to  the 
of  Africa.    The  book  is.  however,  of  very 


student 


great  general  interest. 


H.  H.  Johnston. 


THE 


MUSEUM  AT 


OCEASOGRAPHICAL 
MONACO. 

AS  stated  in  last  week's  Natire,  the  inauguration 
of  the  Oceanographical  Museum  at  Monaco  took 
place  on  .March  28,  in  the  presence  of  representatives 
of  the  Governments  and  navies  of  France,  Germany, 
Italv,  .Spain,  and  Portugal,  and  a  great  gathering  of 
meii  of  science  of  all  nations,  who  were  invited  by 
the  Prince  of  Monaco,  and  entertained  as  his  guests  in 
his  ancient  palace  at  Monaco  and  in  various  hotels  in 
Monte  Carlo.  The  inaugural  ftHes  lasted  for  four 
»  Note  Sir  Codfrey'i  rcmarV*  on  this,  p.  645,  »ol.  ii. 
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dajrs;  they  \vf>re  planned  on  a  scale  of  magnificence 
rarety  attenipir<i,  and  drew  ufxm  the  resources  of 

art  in  a  mannf.r  which  we  hL-liovc  has  never  been 
paralleled.  It  would  alinosl  appear  as  if  (lie  dcsigii 
were  to  show  that  >cjencL',  no  less  than  [ili-asari'.  was 
a  fitting  theme  tor  the  exercise  of  art  as  exempiitied 
in  painting,  poetry,  ami  music;  and  that,  in  any  case, 
the  dedication  of  a  great  international  scientific  institu- 
tion, provided  by  the  princdy  munificence  of  an  indi- 
vidual, was  no  evefyday  matter^  to  be  passed  by 
unnoticed  save  by  (he  specialists  inunediatdy  con- 
cerned. 

The  inauguration  was  an  arresting  function,  which 
could  not  fail  to  iin[ir<'ss  ihr  niosl  regardless  pleasure- 
seeker  in  the  ^  u,  >r  haunt  el  thi-  L'yli;  d"A/ur  w  ith 
the  thought  that  si  ieiiee,  ev.  n  in.  perhaps,  its  least 
known  department,  was  a  thing  of  high  import- 
ance. To  us  the  fact  that  "  someone  had  blundered  " 
and  no  admiral  of  the  British  Tleet  was  there  to 
join  the  high  German,  French,  and  Italian  officers 
in  Oiff«rin(f  a  tribute  to  the  scientific  study  of  the 
sea  was  a  cause  of  humiliation.  It  is  little  short 
of  a  disgrace  that  the  country  in  which  modern 
oceanography  was  cit?atcd,  and  the  navy  the 
Challenger  ef  wliieh  revealed  the  uonders  of  tiic 
ocean  as  a  Vklioli--,  v^eie  broui^lit  lo  the  attention  of 
the  gathering  only  by  the  Prince's  .;;eiierous  reco^,'ni- 
tion  in  his  inaugural  address  of  Brilish  preeminence  In 
oceanographical  research,  and  in  the  name  of  the 
ship  engraved  on  the  facade  of  the  new  building. 
We  Icnow,  of  course,  that  the  breach  of  international 
good  manners  wa*  due  to  no  intention  on  the  part  of 
the  King  or  of  the  Prime  Minister  to  iniUct  a  slight 
upon  a  noble  enterprise,  but  the  effect  was  none  the 
less  deplorable,  and  on  behalf  of  the  British  scientific 
public  we  drsire  to  :;iv<'  expression  to  this  feelinj^  in 
the  most  eniphalic  \v<iy.  Tlie  ofTicial  representation 
of  the  Royal  Society,  the  Royal  Society  of  Kdinburi,'h, 
the  Rovai  Geographical  Society,  and  the  Challenger 
Society '  showed  at  least  the  good  wiJl  and  apprecia- 
tion of  British  men  of  science. 

It  seems  more  appropriate  to  occupy  this  article 
with  a  short  description  of  the  museum  itself  than 
with  details  of  the  formal  speeches  at  the  ceremonial 
inauj^'ination,  the  performance  at  the  opera,  the 
pageant  in  the  harbour  symbolising  the  landing  of 
Hercules,  mythical  founder  of  .Monaco,  in  a  blaze  of 
fireu  ijrk->,  and  the  concluding  reception  by  the  Prince  in 
the  Palace.  One  eveni)ii;  v\as  devoted  to  a  series  of 
lantern  demonstrations,  by  Lieutenant  Bourr^,  which 
proved  of  extracNnllMuy  Interest  on  account  of  the 
kinematograph  rnxresentatlon  of  the  routine  of  work 
on  the  Pfittcute  AUee  in  handling  the  various  ooeano* 
gra^ical  instruments  and  appUances  at  sea* 

llie  Prince  of  Monaco  has  devoted  an  increasing 

.imount  of  time  to  deep-sea  investigation  since  he 
conniienced  his  observations  on  tlie  Gulf  Slreaiu  in 
the  sailinK-> acht  HiroudiUr  in  1SS5,  and.  as  a  result 
of  his  work  in  that  vessel,  in  the  auxiliary  steam- 
yacht  Princcsse  Alice,  and  in  his  present  splendid 
vessel  Princesse  Alice  II.,  he  had  accumulated,  by 
1898,  so  kurge  a  collection  of  iialliraI*history  specimens 
that  he  resolved  to  build  a  museum  in  which  to  bouse 
them.  On  April  25,  1899,  the  foundation-stone  was 
laid  on  the  southern  face  of  the.cliff  which  bounds  the 
peninsula  of  Monaco,  and  the  great  building  designed 
))V  .M.  Delcfortrie  has  now  been  completed  and 
equipped,  and  was  formally  inaut^-uratcd  on  March  28 
this  year.  The  first  object  has  been  greatly  enlargetl, 
and  the  Oceanographical  Museum  as  it  is  established 
to-day  contains  more  than  the  nucleus  of  a  collection 
gathered  from  all  investigator?  of  all  the  oceans  illus- 
trative of  the  whole  science  of  oceanography.  On 
the  face  of  the  cliff  the  foundations  of  the  museum 
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are  almost  at  the  level  of  the  sea.  Two  storeys  are 

built  facing  the  sea,  with  the  rock  as  tiieir  rear  wait. 

ruid  till-  third  storey  is  on  the  level  of  (he  rock  form- 
iUL;  (he  ground-llour  of  lite  main  fro[>taf;e,  which 
fact's  noriii.  1  he  material  is  the  extreme!\'  fine- 
grained w  hite  limt  stone  oi  ihti  La  Turbic  tjiiarries,  on 
the  mountains  behind  Monaco. 

The  ground  plan  of  the  principal  floor  includes  a 
central  hall  twenty  metres  square,  with  a  wing  on 
each  side  forty  metres  long  by  fifteen  wide,  the  whole 
frontage  being  a  htmdred  metres.  The  decoration  of 
the  front  of  the  building  includes  representations  In 
relief  of  deep-sea  invertebrates  and  fish,  and  the  whole 
is  crow  ned  by  the  Prince's  arms  and  a  gigantic  alLa- 
iross  and  sea-caglc.  The  names  of  the  Clmlhu^er, 
7  ii/(y;i)<nj ,  1 'ii/<ii;';ii ,  Hitt'iulcllc,  I'rinccssL  Aiicc,  and 
other  ships  which  have  become  famous  in  the  annaU 
of  oceanography  are  boldly  carved  along  the  front. 
Two  great  groups  of  symbolic  statuary  flanking  the 
immense  window  of  the  landing  op  the  upper  floor 
represent  Truth  unveiling  the  loirces  of  the  world  to 
science,  and  Progress  coming  to  the  rescue  of 
huni.inity.  The  roof  of  the  central  part  of  the  build- 
in  lt.  ei^^hty-scven  metres  above  the  sea,  forms  a 
nit K  ciroloi;ical  observatory,  and  the  main  roof,  five 
nirires  lowi-r,  forms  an  iinmense  terrace,  measuring 
.1  hundrnl  metres  by  tlflren  nietri.-s.  The  entrance- 
hall,  floored  with  mosaics  representing  the  I'rirtcesse 
Alice  at  sea  surrounded  by  trophies  of  deep-sea  fish, 
contains  the  two  great  stone  staircases  leading  to  the 
upper  floor,  and  unobtrusive  doors  leading  to  the 
stairs  by  which  the  director's  room,  library,  labora* 
tories.  workshops,  and  aquarium  on  the  lower  floors 
arc  reached.  It  opens  into  a  large  square  hall,  lisjhted 
at  night  by  an  immense  pendant  rejarescntinft  a 
medusa,  the  lights  in  which  arc  so  disposed  as  to 
brlni,'  out  the  anatomy  with  extraordinary  distinct- 
ttess.  I'our  smaller  lights  are  encased  Jh  modelS  Of 
radiolarians  very  exactly  reproduced. 

.•\  marble  statue  of  the  Prince  in  yachting  costunte, 
leaning  on  the  rail  of  bis  yacht,  occupies  the  centre 
of  the  hall ;  this  remarkably  fine  portrait,  awaited  by 
M.  D.  Puecht  was  pressnted  by  a  mmber  of  fM 
sovereigns  of  Europe  and  other  admirers  of  the  Prince. 

Great  doors  to  right  and  left  open  into  the  two  winL:s 
of  the  building,  each  loriuiiig  a  lofty  hall,  liijitted 
by  windows  along  each  side,  which  may  be  shaded  or 
darkened  as  required.  The  weqtern  hail  is  :it  pre^fnt 
fitted  as  a  meetinLj-roon)  for  functions,  and  here  the 
ceremony  of  inauguration  and  the  banquet  took  place. 
The  friatform  at  the  west  end  is  surmounted  by  an 
iounense  painting  showing  the  slaty-blue  oeesn 
heaved  into  a  long  swell,  with  the  white  form  of  the 
Princesse  Alice  in  the  backgrotmd.  Electric  lights  in 
clusters,  represent ini,'^  seaweeds  and  marine  animals, 
lian;.;  from  the  roof,  and  the  COiUng  IS  fresOOCd  With 
vicv\s  of  the  sea  and  shijis. 

The  easi' rn  iiail  is  occupied  by  a  collection  of 
oceanographical  apparatus  and  sp(!cimens  of  marine 
zoology,  arranged  in  a  provisional  way.  The  collec- 
tion includes  several  whale  skeletons,  Arctic  and  .Ant- 
arctic seals,  models  of  Ifadi,  and  a  vast  number  of 
specimens  in  preservatives.  The  labels  are  written  in 
French,  English,  and  German,  and  give  sufficient  de> 
tails  of  the  exhibits  to  enable  a  visitor  lo  appreciate 
the  remarkable  character  of  many  of  the  specimens. 

On  the  upper  floor,  the  central  hal]  centjiins  models 
of  the  Princesse  Alice  1.  and  the  Princesse  Alice  II., 
show  ing  the  arrangements  for  sounding  and  for  work- 
ing the  zoological  apparatus.  There  is  a  whale-boat 
exactlv  as  used  by  the  modern  whaler,  with  the  gun 
throwing  the  explosive  harpoon  at  the  bow,  and  the 
fuil  eqtnpment  of  harpoons,  lines,  and  lances.  Tlie 
eastern  ball  on  this  floor  will  ultinuitely  be  devoted 


Digitized  by  Google 


April  14,  1910J 


NATURE 


'93 


physical  oceanography  and  to  do  |i-~e.i  :ij<jiar.itus. 
Here  there  is  a  great  collection  of  dinJi;*.!-,  tuw-in'ts, 
ihovK'ing  the  various  devices  for  «i[u  niii<  and  i  1i>m:ii; 
at  a  given  depth,  the  deep-sea  tiiqjs  \\\x\\  whicti  liu- 
Prince  has  revolutiuni'<c'd  the  nicihod  of  obtaining 
animals  from  the  greatest  depths,  and  mam  uiher 
appl^ces.  eitber  as  used  or  in  tne  form  l.  i.  u. 
At  present  a  part  of  the  room  is  oocupied  by  a  collec- 
tioo  of  spectmens  illustrating  marine  industries,  sudi 
fitihtng,  sponge-gathering,  collecting  pearls,  as 
wrll  as  the  use  of  pearl-shell,  coral,  tortoise-shell,  and 
similar  products.  The  western  liall  is  lua  yet 
jrranged,  but  ser\es  at  present  for  classifying  the 
various  collci-ttons  of  iiKiiiusca,  bottom-sam^s, 
which  are  being  dealt  wiih. 

The  purpose  of  the  museum  is  to  hav«  all  ihc  prin- 
cipal collections  in  duplicate,  one  set  for  exhibition, 
the  other  for  purposes  of  study.  The  aquariums  have 
already  been  utilised  for  the  purpose  of  physiological 
and  biological  researches,  and  the  little  steam-vessel 
''.  Ji  r  i^  available  for  students  to  familiarise  themselves 
.  ith  the  methods  of  practical  oceanography.  This 
lit'l'i  sn  arnt  r,  oi  (VM.niy  lon',  (iU|)laccmen(  and  sixty 
hoi«>po'*fr,  is  titled  lor  woriiint,'  to  a  depth  of 
1000  metres,  and  is  being  used  for  iHl-  di  tailed  study 
of  the  portion  of  the  Mediterranean  in  the  immediate 
t-iciniiy  of  the  museum. 

The  Oceanographical  Museum,  under  the  direction 
«f  Dr.  Richard,  to  whose  admirable  description  of  the 
building  and  the  eoUecttons  we  are  much  indebted,  is 
otily  one  part  of  the  Oceanographical  Institute  which 
;hi:  enlightened  munificeiu!'  ut  thi-  rrliui-  of  Mor.aiai 
h.is  called  into  existencr.  W  illi  tin-  dbji  k  t  nl  aruubiiig 
interest  in  scientific  marine  studi-  >  in  I  rance,  the 
Prince  started  a  scries  of  lectures  at  the  borbonne  in 
1003,  and  in  1906  he  gave  perpetuity  to  these  courses 
ai  lectures  by  purchasing  land  which  was  much 
wanted  for  the  extension  of  the  university  buildings 
and  presenting  it  to  the  French  nation,  togetlier  with 
a  buuding  specially  devoted  to  university  instruction 
in  Qceano^raphv.  This  building  is  now  nearing  com- 
pletion, and  will  probably  be  opened  in  the  present 
year,  or  at  latest  in  191 1.  Xt  rdlusN  to  ~,ay,  the  univer- 
-iiy  and  the  French  '  i"\a  1  luiiciu  aci  ' [lud  the  gift 
^ith  lively  gratitude.  I  lin  i  professor->lii]ib.  have  been 
created  in  connection  with  it,  Nf.  A.  HirgLt  having 
the  chair  of  physical  oceanoj^i  a]>li\ ,  M.  L.  Joubin 
ihat  of  biological  oceanography,  and  Dr.  P.  Portier 
that  of  the  physiology  of  marine  life.  The  administra- 
tive council,  umler  the  preiddeiicy  of  the  Prince,  in- 
(lodes  the  names  of  several  hinfhly  distingfuished 
Krenchmrn.  but  tfic  n ::i:iiiitt(:f:'  for  ]jrrfecting  the  insti- 
tute ib  iii'A  inauuis.d,  ar.d  includes  represeiUattve 
"ccant;;rri[  h'-rs  of  all  countries.  Great  Britain  being 
f'-prestiUcU  by  Sir  John  Murray,  Dr.  W.  S.  Bruce, 
antl  Mr.  J.  Y.  Buchanan. 

During  the  course  of  the  Monaco  gathering  four 
important  international  committees  met,  each  with 
the  Prince  as  cbairmaiit  and,  considering  how  his  time 
was  filled  witfr  State  ceremonies  and  hospitality,  it  is 
only  extraordinary  enthusiasm,  as  well  as  most  un- 
usual physical  strength,  that  enabled  him  to  preside 
hour  after  hour,  with  unfailintr  courtesy  and  constant 
tact,  over  proccedini^s  conducted  in  three  languages. 
The  D  r.miitti  es  '.\  ere  those  for  [jertt  ci;:!^  tia;  Oceano- 
graphical institute;  for  researcli  in  liie  .Mediterranean, 
in  which  we  understand  that  the  Italian  Government 
^vill  take  an  active  part;  for  research  in  the  .Atlantic, 
where  international  cooperation  is  hoped  for,  to  be  or- 
gani^d  at  a  futtire  meeting  to  be  convened  by  the 
Ootanographical  Institute  in  Paris;  and,  finallv,  for 
the  preparation  of  n  new  rdition  of  the  Prino  N 
bathymetrical  cliart  of  tiie  oceans.  It  was  decided  in 
the  Dew  edition  of  this  chart  to  suppress  the  indication 
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of  the  nature  of  the  bott-jtn,  which  i-.  often  fallncious, 
to  add  contour  line-  .md  c*  [  tain  phv-vical  features  on 
the  land,  and  to  rcvi-e  the  terminology. 

Ms  his  researches  the  Prince  of  Monaco  has  won 
for  himself  a  place  in  the  foremast  rank  of  men  of 
science,  and  bv  enshrining  the  results  in  the  monu- 
mental buildings  at  Mofiaoo  and  Paris  he  has  invested 
his  labours  with  pemianent  value  for  all  time.  His 
tnodesty  and  earnestness  greatly  impressed  all  those 
who  took  p.irt  in  the  proceedings  here  described,  and, 
if  a  proof  of  this  is  demanded,  it  is  enough  to  say 
that  ni>  oei-  in  atitherity  mentioned  the  cost  of  tlie 
works,  which  is  usually'  a  prominent  feature  in  the 
description  of  any  beneiactlon. 


THE  RECEST  (.hOlVlH  OF  POPULATIOS  IN 
WESTERN  EUROl'K. 

IN  his  inaugural  address  as  president  of  tlie  Royal 
StatisticaiSociety,  delivered  in  November  last  and 

published  in  the  Journal  of  the  Society  for  December, 
Sir  J.  .\.  Bnines  deals  in  detail  with  the  growfll  of 
the  population  of  western  Eureti>e  during  the  thirty 
vears  1870-iyoo.  The  review  covers  the  sixteen 
ixmntries  of  western  Europe  properly  so-called,  ex- 
cluding Russia,  the  countries  of  soutii-eastern  Europe, 
and  the  "half-way"  States  of  Hungary,  Galicia,  and 
Poland.  In  1870  the  population  of  western  JEurope  so 
defined  amounted  in  round  numbers  to  192  millions, 
a  t  t.l1  which  had  increased  by  1900  to  239  millions — 
increment  of  nearly  25  per  cent.  But,  as  shown 
bv  the  tahie  below,  'live  r.uc  of  IncTsase  was  very 
liiilerent  in  different  cumitrics. 

Total  i^r  jciif-      Average  annua)  rale*  '  f  Mircam 

tfjS^n^  Nuufml  Ctmm  ImIhb* 

Sweden...   ...  »yz        "7  7*0  47 

Nonrsy   sl-9        139  5*4 

Fiohnd   sri        I3'9  *>7 

Dennnifc     ...   jS'i  K'9 

11. Hand                4%-2            in  120  II 


liclgium  

Gernn»ny 
\Vc»i  Austiia.. 
Switzf il.md  .. 
England 
Scotland 

luly   

Spain   

Portu|;al 

Fiance 
Irelaad 


432 
3V3 
381 
24  4 
24  a 
433 
33-1 

...  2^9 
...  I9'8 

...  J4"J 

...  60 
.•.-17< 


«3« 
9-8 

12-^ 

7-8 
7  9 

12-8 

9*4 

4-9 

99 

14 
61 


96 
IO-8 

77 
72 
120 
9-6 

66 
4-0 
7  3 
19 
-65 


02 

«  7 
01 

07 
10 
32 

3-8 
o^ 
2-6 

+  0-5 
13-6 


Total   24-6  87  7  4  «"3 

France  and  Ireland  are  both  verv  exceptional;  lh»' 
population  of  Ireland  actually  .lecre.iseii  by  nearly  iS 
per  cent.,  while  that  of  Fi.mce  increased  by  (>  per  cent, 
onlv.  In  the  Scandinavian  countries,  the  incrcas- 
ranged  from  23  per  cent,  in  Sweden  to  36  per  cent, 
in  Denmark  and  53  per  cent,  in  Finland;  in  the 
central  group  from  24  per  cent,  in  western  Austria 
and  Switzerland  to  43  per  cent,  in  England  and 
II  ^ll.iiid.  In  all  countries  ex<-ept  France,  the  natural 
rale  of  increase,  be  exctss  os  births  over  deaths,  has 
been  greater  th.m  tlie  actual  rate  of  increase,  the 
average  annual  rale  of  increase  hy  excess  oi  births 
over  deaths  amounting  (as  ^ho\\n  by  the  second 
column  of  the  above  uble)  to  &  per  thousand  of  the 
population,  while  the  census  only  shows  an  average 
annual  increase  of  7*4  per  thousand.  The  loss,  or 
•■  leakage,"  has  been  greatest  in  Ireland,  and  next 
-r.  at  -t  In  N'orw.nv  and  Sweden;  in  all  countries  save 
itaiv  the  rate  of  loss  was  greater  in  the  dteadc  1880^ 
tbaii  in  either  the  earlier  or  the  later  decade— in  faa 
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nearly  three  times  as  great— but  the  continuous  in> 
crease  in  emigration  from  Italy  has  placed  It  of  recent 
>  L-ars  at  the  hea<t  of  the  emigrating  ooimirics  (Irdand 

•  xcluded). 

In  all  the  countries  considered,  both  birth-  and  death- 
rates  have  fallen,  and  in  the  majority,  especially  those 
countries  (as  Holland,  Germany,  and  Austria)  in 
which  the  death-rate  at  the  commencement  of 
the  period  was  hiph.  the  fall  in  the  denth- 
rate  ha<  <  xce«>ded  the  f.ill  in  tli<  birtli-t.it>', 
as  shown  bv  the  tabU-  bci(.t\v ;  tin-  n.ttural 
rate  of  increase  was  therefore  greater  at  the  end  than 
at  the  bi'f;innin>;  of  the  period,  in  Spite  o(  the  fall  in 
the  birfh-ratc.  England  is  one  of  the  exceptional 
countries,  for  the  death-rate,  even  at  the  commence- 
ment  of  x\v  period,  was  moderate,  and  the  fail  in  the 
hirt!i-i.it<  ii  >s  rather  more  than  Icept  pace  with  the 
fall  in  mortality. 


Sweden  

Norway  ... 

Finland  

Dcnmauk 

Holland...  .. 

Befgiom  .. 
(^frmany 
West  Austria.. 
Switierland  .. 
Eogland 
ScotUod 

It.ily 
Splua 
PanupJ. 

Ftauice  . 
iMlwid  . 


ileal  h  rale 
per  i!«ol 
1871-1900 

i7*a 
16-8 

21  o 
.  iS-3 

.  SI'S 

.  20-8 

.    24  8 
27  6 
...  211 
...  19-6 
...  I9'8 

...  27*1 
...  3016 
...  in 

...    33 '4 

...  l8'2 


birlh-r.ilr 
p«r  idtcil 
1371  1900 

bct«««n  iSti  and  1900 

Rinki 

289 

10-4 

II  '2 

41 

23 

347 

1 1  2 

13  0 

31  2 

10-8 

3  9 

34  3 

»4-3 

II '4 

305 

10*3 

37'3 

71 

3V4 

13-3 

39'0 

19*1 

8-7 

3s -6 

»4"9 

3116 

>23 

365 

19  0 

5-4 

iV% 

3_6 

2*2 

»j-8 

j'l 

«4*3 

I3'S 

32  S 

>37 

6<6 

Total   33-8 

I  >'iaum  in  italic!  arc  partly  cMinutted. 

The  factors  contributing  to  the  fall  in  the  birth-rate, 
which  has  recently  attracted  so  mitch  attention,  are 

analysed  in  detail  by  Sir  .\thelstan<"  n.iinrs.  Fm  i],,- 
most  part  it  is  clearly  due  to  a  f.sll  in  tin-  ti  curKliiv 
of  iii.n'i  ii-ti  women  of  itrprodiuMivi-  .  Tin-  ])r<ji)i)r- 
tion  of  women  of  reproductive  a^c  to  the  population 
has  in  many  countries  (as  In  the  United  Kingdom) 
slightly  increased,  in  other  cases  remained  almost 
steady  or  fallen  vwy  little.  The  proportion  of  sudi 
women  who  arc  married,  as  shown  by  the  table  below, 

I^Kil>>nii>e  biriht  pet  louo 
liLirrieil  womrn,  15  4s' 


Country 

Swedes  «>. 
lioiway ... 

Finkad... 
Denmark 

Holland  ..  . 

lielgium  

Germany 
West  Austria. 
Switzerland  , 
England 
Scotland 

luly  ...  . 
Spain  ...  . 
Portugal 

Fnnee  •a*  9i 

Ireland  ... 

ToUl ...  . 


Numbct  manicil  per  looo 


430 
436 

440 

409 

SJ 

419 
496 

43S 

530 

420 

53> 
401 


ttoo 

418 

471 

463 

446 

471 

5«H 
473 
44t 

469 
430 

539 
557 
45» 

SS> 

m 


■l|o-So 

30« 

268 


3«8 


3»9 


S93 

311 
386 

t9 


301 
39s 
359 

33t 

% 

366 

«3$ 

271 

269 
259 
259 


490 


500 


376 


349 


1  FSgur*!  in  iiaJle*      lunly  atinatad. 
has  fallen   in   all  the  Scandinavian   countries  save 
Denmark,  but  has  increased  \n  all  the  countries  of  the 
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central  group,  except  England  and  Scotland.  The 
births  per  thousand  married  women  of  fertile  ag*s 

{)n  the  t>tht  r  hnml,  have  fallen  in  1  At  ry  n ■urilry . 
the  sole  e\c<  piivm  of  Finland  ^and  periiaps  one  stiouW 
add  .\oru:is  i,  and  most  markedly  in  the  oenirjj 
European  group. 

The  iliiny  y  ars  Inetuded  in  my  survey,**  Sir  Adwfr 
Btane  Baines  ionclud«?s,  "  have  bwn  generally  characVnv^J 
by  a  moderate  rate  of  growth  of  popuLition,  intTrupr^J 
until  towards  th';  ond  of  that  period  by  cansidTj''i  • 
emigration,  since  reduced,  f-\<'ept  in  one  or  two  cro  -, 
I'eople.-  marry  a  little  more  ili.in  th'  \  li  d  .1  r  -ration  a^'^ 
ami,  in  most  of  the  countries  nj^n.wtjd,  ih<.)  marry  earl;t:r. 
bill  i^rowlh  in  the  relative  number  of  the  marri»:d 
bi  I  ri  a  I  (  Jinpanitd  by  a  material  decline  in  their  ouipu:  d 
chMx'-n.  1 11- j^itimatc  unions,  .iImi.  w  hether  les*!  fretfu  r! 
th.-in  tx-ioif  or  not,  at  least  contribute  less  to  ths  t.ilr  t 
births.  The  community  is  therefore  almost  ever>»h-- 
becoming  an  older  one,  with  a  gradually  decreasing  bts-^ 
for  the  coming  generation.  Thanks  to  a  general  impi^nh 
ment  in  hygienic  conditions,  fewer  succumb  to  diiea^. 
especially  in  e.irly  life,  and  the  mortality  having  dfcres<(d 
more  rapidly  than  tli  -  f.  !t;!iiv  of  the  population,  the  e\c<  ^ 
of  births  over  deailis  is  r<  l:<:ively  not  below,  but,  on 
'.vhole,  indeed,  a  little  aUive  tbat  which  prevailed  at  ti» 
l>«-ginning  of  the  period." 


PROF.     !l\SS  !,\SDOLT. 

ON  .March  15,  Gcheintrat  IVuf.  Landolt,  the  Neve* 
of  physic.1l  chemists,  passed  to  his  rest,  fui; 
years  and  of  honours.     How   few  are  Uft  no« 
that   ardent   band   who,  in    the   early  'fifties.  Cii 
under  Btinsen's  inspiration  In  romantic  Heidelbaj; ! 

In  n  brief  notice  it  i.s  impossible  to  Rive  an  ade^uat" 
pin  ni  l-  I  ither  of  the  in  iri  (  r  i  .f  ]iis  deeds.    One  >< 
to  ihijik,  however,  lli.u  lii--  il.  \oiion  to  science  ' 
be  recoj^nist'd  in  ilu-  n1en10ri.1I  hiiure-;   bv  which  i.': 
various  societies  strive  to  do  iRmnur  to  the  incnK>r> 
of  disiin^^uished  investieators. 

Hans  lieinrich  Landolt  was  born  in  Zurich  in  iSti. 
and  be>,';in  the  Study  of  chemistry  in  the  univerriiv 
of  his  native  town.     His   Wandcrjahrf  were  spent 
Breslau.  where  he   graduated,   in    Berlin,  where  I 
studic'l  iinil<  r  I\<isc  .iiul  Mitscheriich,  and.  finally,  ' 
Heidelberif.     His  progress  in  the   academic  off'  I 
was  rapid.    He  became  a  Privatdozent  in  Brest ^  ' 
(i8e6),  an  extraordinarius  professor  in  Bonn  (li^^' 
and  an  orcUnarius  professor  in  Bonn  (1867).  .He  iNp 
proceeded  to  the  Technische  Hochscliule  in  A.nchen. 
In  1880  we  find  him  in  lierlin,  where  he  occupies!  th' 
chair  of  chcmi-~iry  in  the  Landwirtschaftliclie  H'xi- 
schulc   until,  in  i?i<ji,  he  succeeded  RamineUberg  -  , 
director    of   the   .second    chemical    institute  of 
university.    When  old  age   came   upon   him,  !  ~ 
enthusiasm  did  not  wane;  he  was  active  to  the  la-^t. 

I.andolt's  researches  w  ere  by  no  means  confined  t^ 
one  branch.    In  orfjanic  chemistr>-  he  studied,  for 
example,   compounds  of  arsenic  and  .in:irr,ony.  ifi 
action  of  jwlassiuin  amide  on  various  c.ubun  ot;'  - 
pounds,  and  the  chemical  chanj^es  in  the  flattie  ' ' 
coal  gas.    In  inorfjanic  chemistry  he  dealt  with  »u£>- 
jects  such  as  phosphine,  solid  carbon  dioxide,  aiam^ 
nium  amalgam,  thiosulphurous  acid  in  aqueous  solu' 
tion.  the  interaction  of  MTomlne  and  nitric  oxide.  It 
is,  however,  on  his  pii .in  i  tini.,'  r\)i<  t  inients  on  mole- 
cular refraction  and  c»pttcul  aciivits  that  his  fame 
an   investigator  will  last   for  all   tiine.  With 
exception  of  the  contributions  of  Biot.  very  little  < 
importance  had  been  done  on  the  measuremert 
the  specific  rotations  of  optically  active  sub»tancr< 
until  the  field  was  taken  up  by  'Landolt  in  a  sent* 
of  papers  which  arc  modt  ls  v(  rsnctitude.    .As  a  C0l^^^ 
qucnce  of  the  <  \p'  riencr  he  ^'ained.  workers  in  ster**' 
chemistry  :ir<'  indcl.ttd  to  him  for  numeniu>  iInpro^<■ 
ntents  in  the  technique  of  polarimetric  obser>'3tion. 
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He  was  engajfcd  during;  the  last  twenty  years  of 
his  life  on  the  fundamental  problem  as  to  whether  a 
change  of  mass  during;  a  chemical  action  can  be 
ejected  by  the  ether  possibly  taking  part,  as  it  mij^ht 
be  conceived  to  do  by  the  appearance  or  disappearance 
of  electrons  or  by  the  disintej^ration  of  atoms.  '\\\v 
final  result  of  these  ex|)criments.  which  demanded 
on  the  part  of  the  manipulator  the  exercise  of  <  \tr<  fiie 
patience,  and  involved  the  most  exact  measurement. 
\s  as  a  confirmation  of  the  law  of  the  conservation  of 
mass. 

It  may  be  added  that  I.andolt's  "  Optische*; 
Drehunf^svermopen  orj^anischer  Substanzen  iind 
dessen  praktische  Anwendungen  "  and  his  "  Physik- 
alisch<chemische  Tabellen "  (with  Bornstcin)  '  are 
classical  works  of  reference. 

In  a  tami  where  men  of  Kcienoe  are  hold  in  honour, 
it  was  natural  that  l.andott's  srr%'5ces  as  a  teacher 
:ind  investifjator  should  1".-  .([ipi.  riated  to  the  full. 
.\lthouj;h  he  hims<'lf  vx.i--  ilit-  m<ivi  unnssuiniiif:;  of 
men.  and  .ilt).nii;;li  his  work  u.i-.  mit  i>l  the  kind  l<> 
brintf  him  into  the  plamour  ot  the  foolli^ihts,  it  fell 
lo  his  lot  to  receive  an  unusual  number  of  hij^h  <iis- 
ttnctions.  He  «-as  held  in  esteem  and  affection  by  all 
who  had  the  privHegie  of  his  acquaintance. 

Auz.  McKbnzib. 


rPHF.     K.  ABFCIC. 

pROi  .  KK  Il  VRI)  .\HKt.(j,  wlw.se  uniimeiy  death. 

in  his  forty-second  y<  :ir,  was  referred  to  in  these 
rulumns  on  .April  7,  was  one  of  the  most  distin- 
.i;uishe<l  representatives  <>f  the  second  generation  of 
physical  chemists.  It  was  at  the  end  of  a  ballooning 
expedition  on  .April  3  that,  whilst  attempting  to  land, 
the  balloon  in  which  I'rof.  .\begg  h.nd  journeyed  from 
Dreslnu  to  Kcislin  caught  in  some  hushes  and  tilted, 
with  the  re-.ult  that  he  w;is  thrown  <hii  .uui  sii^taiiif  ii 
a  fr.icture  »>f  the  skull,  frotii  which  he  1  \[nr<  d  in  (he 
f.irly  iTiornin^;  of  .April  ^. 

Al>egg  studied  cheuuslry  ;it  Kiel.  Tubingen,  and 
BiTlin.  and  devoted  himself  at  first  to  organic 
chemistT}'.  Me  took  his  degree,  as  .1  student  of  .A.  W. 
von  Hofmann,  in  1891,  with  a  dissert.-iiion  on  nmido. 
chrysene,  but  the  far-reaching  results  then  recently 
achieved  in  the  field  of  physical  chemistry  attracted 
liini.  and  led  him  into  post-graduate  work  in  the 
l.iboratories  of  Ostwald.  .Arrhenius,  .-uid  Nernst. 

.\s  ;issi>t;i:n    !i>    \irn-i    in    (mltingen    from    iHq^  to 

.Alx'gg  ill  vitird  hiiiisi  lt  Ui  most  of  the  i)roblems 
i)f  physical  chetnisiry.  The  action  <.>f  kathode  rays 
on  various  s.dts.  the  silver  germ  theory  of  the  latent 
image,  measurements  of  the  depreswon  of  freezing 
points  and  the  osmotic  pressure  of  concentrated  solu- 
tionSt  and  electrochemical  problems  in  turn  claimed 

Us  attention,  but  his  theory  of  electnMifBtiity,  wiiich 
was  formulated  ah>ng  with  Bodlander,  marlcs  his 

greatest  achievement  at  this  stage  of  his  ciireer.  In 
i8oy  .Abegg  went  to  Breslau  I'niversity.  where  he 
xvas  soon  mjidi-  .m  «  \(r.i(ir<lin,irv  jirofrssnr.  II' re  hi' 
dintinued  hi^  wnrk.  but  n  i.;<i<iil  d<  al  <if  his  tiTiic  u.'is 
.ibs(:irbr<l  b\  ulitorial  dut !<■■-.  Tlir  thecrv  of  clrrtro- 
aflinity  led  to  much  work  on  complex  ions,  whicti  was 
r.irried  out  in  conjunction  with  pupils  from  alt  parts 
of  the  world,  including  England,  Russia^  japan, 
America^  and  Australia,  and  this  work  in  turn  led 
to  the  formulation  of  his  theory  of  valencv. 

AbefTg'  acted  as  editor  of  the  Zeilsrhrift  fur  Eleetro- 
(hemit .  and  at  the  time  fif  III'-  death  had  ediicd 
iiboui  half  of  a  "  Handbiu  li  dcr  anorjjanisi  hrii 
rhomie."  It  5s  to  be  lidprd  that  the  uork  in  conner- 
lioit  with  this  Handbucii  is  so  far  advanced  as  to 
ensure  its  completion.   In  connection  with  analytical 
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chemistry,  along  with  Piuf.  Ibr/.  Abegg  published 
his  "  Chemisches  Praktikum,"  which  marks  an  inili.il 
step  in  the  application  of  the  ionic  theory  to  the  e.irly 
stages  of  quabtative  analysts,  a  step  wtiich  had  been 
indicated  by  Ostwald  in  his  "  Wissenschaftltche 
Grundlagen  der  analytisehen  Chemie." 

At  tiie  London  International  Congress  of  .Applied 
Chemistrv.  \ti<  i;;^'  \v.i>  .L|ip(i;rited  a  committee  ir 
consider  the  afinu.il  jiuhhcaUiin  i>f  tables  of  ph\sic«.»- 
chemical  i  iin>t.irji>,  .mri  In-  attrnilcii  a  nieciiii^  of 
this  comnuttec  held  in  Paris  last  t>fi«iber.  Last 
October  .\begg  was  appoint«-d  <lirecior  of  the  Ph\>tco- 
Chemical  Institute  at  the  new  Technische  14ochschule 
at  Breslau.  which  is  to  be  opened  next  October  in  the 
presence  of  the  Emperor. 

Finally,  a  word  as  to  .Abegg's  |[^nial  personality. 
He  maae  his  stuilents  feet  tike  coIlea{(ues,  and  was 
always  available  with  suggestive  advice.  If  we  place 
Abej^g  in  the  second  >;ener.'iiion  cf  f;!i\vi(n!  (lirnii-ts, 
he  has  done  his  <luty  by  the  third  generation,  and 

his  death  will  be  mouriied  as  a  personal  loss  in  all 

parts  of  the  world. 


SIR    WILLIAM  BOUSFIELD. 

A  LI-  friends  of  education  will  deeply  depl<  re  the 
*^  loss  of  Sir  William  Iktu»field.  who  died  on 
•April  7,  in  his  si\i\ -•  i^hili  year.  .Mlhough  he  had 
receive<l  the  or<iinarv  t)xford  education.  Sir  W'illtain 
H( 'usfield's  wi  ic  c  ;Uure  ;md  sound  judgment  enabled 
him  to  see  the  growing  importance  of  practical  and 
scientific  education,  and  to  form  correct  conclusions  on 
the  advice,  which  he  eajjerly  sought  and  acted  Upon, 
of  scien title  men.  Elected  to  the  London  School 
Board,  of  which  lie  wu  a  member  for  six  j-ears*  in 
1882,  he  took  the  deepest  interest  in  alt  problems  con* 
nected  with  the  improvement  of  elementary  education, 
and.  during  his  membership,  he  was  chairinan  of  the 

sjxci.il  lan  1 :  1 1  u  1 1 1  (•  which  was  .ip|  ji  li  n  t  cd  tn  consider  the 
t|ucsUi.»ii  u(  iik.uiu.il  training.  lliai  committee  took 
evidence  fnim  a  number  of  experts,  and  it  w  a>.  mainly 
owing  to  its  recommendations  that  the  City  and 
Guilds  uf  l-ondoii  Institute  and  the  Drapers*  Com- 
p.-iny  subsequently  provided  funds  for  a  great 
educational  experiment  in  the  provision  of  manual 
instruction  in  a  certain  number  of  schools  under  the 
direction  of  tiie  Board,  whidi  resulted,  not  only  in 
the  general  adoption  of  handicraft  in>-tnu  finn  for  boys, 
but  also  of  domestic  leachinc:  iit  all  ;^irK"  schools.  The 
success  of  this  <  \|i(  riiiii  nl  was  lars,a  !\  due  to  the 
efforts  of  Sir  William  limi'-tii  uhn,  w  ht-n  hv  c<'as«'d 
to  l>e  a  member  of  ilu  S(  ti>.i.)l  Hoard,  ljv<.ar.a  vice- 
chairman  of  a  joint  committee,  under  who<»e  direction 
these  iniportant  experiments  were  successfully  car- 
ried out. 

.Associated  with  the  Worshipful  Company  of  Cloth* 
workers  by  family  tradition,  he  was  appointed,  in  tbC 
year  1887.  a  representative  of  that  coinpany  on  the 
rouncil  of  the  City  and  (luilds  of  London  Institute. 
Altliough  the  Institute  was  exclusively  concerned  with 
rhf  di  vt  lopment  of  scientific  and  technical  instruction, 
Sir  W  ilHam  flousfteld's  advice  proved  of  the  tjreatest 
possibb-  siTvici  to  tin-  several  committ<  t>  of  th<-  Insti. 
tute  charged  with  the  dilTerent  branches  ol  its  work. 
It  is,  however,  in  connection  with  its  technology 
committee  of  which  he  was,  for  many  years,  first 
vice-chairman  and  subsequently  chairman — that  his 
loss  will  be  most  felt.  In  the  solution  of  the  many 
difncult  problems  with  whidt  the  de|>artment  of 
te<hiKil<agy  has  had  to  deal.  Sir  William  was  able  to 
n  iider  ^reat  assistance,  and.  of  recent  years,  as  chair- 
man of  the  board  <'t  •  saminatidns  ,if  that  deoarfment, 
which  was  charged  with  the  preparation  of  schemes 
of  instruction  in  every  branch  of  icchnokigy,  his  help 
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Mas  ^rcntly  apprccl.iii  J.  I  he  continuous  dt^vtlap- 
niciu  iif  the  work  of  that  department,  not  only  in  the 
United  Kingdom,  but  also  in  the  colonies,  was  largely 
due  to  his  clear  judgment  and  fuU  appreciation  of 
the  value  to  artisans  and  odiers  o(  the  tedinlcal  instruc- 
tion which  was  thus  encouraeed. 

It  is,  however,  in  cofinection  with  efforts  for  the 
Improvoincnt  of  fiirls'  <  ducation  f^enerally  that  Sir 
WilliafnV  name  will  be  best  remembered.  To  the 
work  of  ;h<'  Girls'  Public  Day  School  Trust,  over 
which  he  presided,  and  wliiclt  oui-d  its  success  largely 
to  his  efforts,  Sir  William  devoted  himself  without 
suflicient  thought  of  the  strain  upon  his  health  and 
energies.  Alt  who  have  had  the  privilege  of  acting 
with  him  recognise  the  extent  to  which  his  courtesy 
of  manner  and  wise  counsel  enabled  them  to  overcome 
difficulties  arising  frequently  from  conflicting  in- 
terest':. Of  his  servicM  to  the  cause  of  charity  organi- 
sati  ni  and  social  reform  this  Is  nnt  place  to  speak, 
■but  I  hi  re  can  be  nu  iluubt  tliai  .ill  those  who  are 
fio'.\  (Hi  iipied  in  the  promoiion  and  improvement  of 
sound  educaitun  in  this  countrj'  are  tite  poorer  for 
liis  loss. 


}iOTES. 

Wb  announeet  with  deep  rc^sret,  the  death  of  Sir  Robert 
-Giffen,  K.C.B.,  F.R.S.,  On  April  la.  at  ceventy'three 
years  of  age. 

Prof.  J.  H.  Povmisc,  F.K.S.,  has  been  elected  a 
member  of  the  Athenaruits  t  Ujh  under  the  provisions  of 
the  rule  which  empowers  the  annual  election  by  the  com- 
mittM  of  nine  persons  "  of  distin^lihed  cadnence  in 
Sdenee,  literature,  the  arts,  or  for  pubGc  services." 

Tub  council  of  the  Linnean  Society  at  its  last  meeting 
decided  to  award  the  Unnean  gold  medal  to  Prof.  Georg 

Ossian  Sars,  prof.  '.coi-  of  zoology  in  the  University  of 
Chrisiiuiiia,  In  retO|i>nuion  of  his  eminent  services  to  zoo- 
logical science.  Prof.  Sars  has  been  a  foreign  member  of 
the  f.innean  Society  since  1899. 

Mr.  C.  Bird,  headmaster  of  the  Rochester  Mathematical 
Seboolt  and  the  author  of  text-books  on  geography  and 
geology,  died  on  April  ti  at  sisty<se««a  years  of  age. 
He  was  tiiree  times  president  of  the  Rodiester  NaturaBsts' 
Club,  and  was  a  FeUow  of  the  Geological  Society. 

A  joixT  meeting  of  the  American  Society  of  M-  chja^ral 
Engineers  with  the  tmtitution  of  Medunlcal  iJngiai  ers 
-viU  1  .J  held  this  summer  in  Birmingham  and  London. 
Tlv,-  i:neeting  will  open  at  Birmingham  with  a  reception  by 
the  Loril  Mayor  of  Birmingham  and  the  members  of  the 
local  committee  on  Tuesday,  July  a6.  Follosriog  the 
meetings  at  Birmingham  on  July  36-48,  Ae  members  of 
the  .\merican  Society  of  Mechanical  Engineers  witl  be 
entertained  in  London.  K  conversazione  will  be  held  at 
the  institution  on  the  evening  of  July  aS,  and  the  follow- 
ing day  will  be  devoted  to  the  reading  and  discussion  of 
papers  In  the  morning  and  a  diiiaer  in  Ae  evenliig; 

OoLtnmi*  UmwoRT,  New  York,  Is  about  to  kise,  by 

his  resignation,  the  services  of  Dr.  Charles  F.  Chandkr, 
who  has  held  a  chair  of  chemistry  in  that  institution  since 
1864.  The  completion  of  his  .ncademic  c.ireer  will  be 
signalised  by  a  banquet  to  which  he  will  be  entertained 
in  the  Waldorf-Astoria  Hotel  on  April  30  by  a  number  of 
the  leading  American  chemists.  On  that  occasion  Dr. 
Chandler  will  be  presented  with  a  bronze  bust  of  himself, 
and  there  will  be  created,  as  a  permanent  memorial,  a 
Chandler  testimonial  fund  in  aid  of  the  library  of  the 
Chemists'  Club. 
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.\  .sx'MitER  of  changes  in  the  organisation  of  the  mines 
inspectorate  and  mines  inspection  districtt  have  just  been 
approved  by  the  Home  Secretary,  who  has  foltowed  the 

recommcnilntinns  of  the  Royn!  ComniisMon  on  M'n^-s.  In 
connection  with  thfsi_-  Llia;if;':<,,  ihc  fuUowsni;  appoimmcnts 
have  been  made:  — L^.-.  \\  .  N.  .\tkinson,  divisional 
inspector  for  the  new  South  Wales  district;  Mr.  W.  H. 
Pickering,  dhrMooal  inspector  for  the  new  Yorkshire  and 
North  Midland  district;  Mr.  H.  John&tonc,  divisiona' 
inspector  for  the  new  Midland  and  southern  district;  and 
Mr.  \\.  Walker,  divisional  inspector  for  the  new  Scotland 

district. 

\  GrMi'u.  Jisi  ussion  on  the  constitution  of  water  will 
be  h^lJ  on  Tuesday.  .April  a6,  at  the  Faraday  Society. 
Prof.  James  Walker,  F.R.S.,  will  preside.  The  discusswn 
will  be  opened  by  Prof.  Walden,  of  Wga,  followed  by 
the  reading  of  short  papers  by  Prof.  P.  Cuyc,  Mr.  W .  R. 
Bouisncld,  K.C.,  and  Dr.  T.  M.  Lowry,  and  of  cammuni- 
rjuHj.is  sent  by  Prof.  Nemst  and  Mr.  W.  Sutherland,  of 
the  University  of  Melbourne.  In  connection  with  the  dis- 
eusston,  and  particulariy  in  honour  of  Prof.  Walden.  a 
dinner  of  the  socipt>  will  be  held  on  the  following  evening, 
Wednesday.  April  2-,  at  the  Trocadero  Restauraot. 
London,  W.  Th<?  president  of  the  Society,  Mr.  James 
Swinburne,  F.R.S.,  will  preside. 

The  progress  of  the  recent  eruption  of  Etna  i*  shown 
in  the  following  summary  of  Reuter  tel^rams  from 
Catania  : — April  7. — The  eruption  of  Mount  Etna  eaa- 
tinues.  The  stream  of  lava  from  Cistema  Reglna  Is 
advancing  slnvly,  \vh"Ie  the  stream  frr>:ii  Mon;-"  Nocilla 
has  considerably  increased.    It  is  now  300  metres  in  width. 

8. — One  lava  stream  is  increasing  in  speed,  and  ha« 
entered  the  Fusara  district,  travelling  at  about  nine  yartb 
an  hour.  .4prf{  11. — Several  of  the  Etna  craters  continue 
in  active  erupt  on.  Tim  fl'uv  <it  l.i%  :i  from  the  Fusara 
crater  has  ceased,  but  the  streams  from  Monte  Sona  atid 
in  tiie  Bottari  plain  are  still  advancing. 

I.v  connection  with  the  aviation  week  to  be  lield  at 
N'erona  in  the  first  fortnight  of  May,  it  is  proposed  10 
organise  a  first  International  Congress  on  Atrial  Loco- 

ir.  i'ioa  On  t'v^  scientific  side  the  movement  has  received 
the  s-upi*  ri  iif  Profs.  .Angelo  Battelli  (Pisa),  Giovanni 
Celoria  (Brera  Observatory),  Giuseppe  Colombo  (Milan). 
Count  Almerigo  di  Schio,  Dr.  Enrico  Forlanini,  Prof. 
Luigl  Palazso,  PWf.  Righi  (Bologna).  Prof.  Vito  Voltcrra 
(Rome).  Hitherto  then:  \..\sf  !>•  -n  few  opportunities  for 
interchange  of  ideas  between  those  interested  in  th* 
theoretical  and  practical  aspects  of  aerial  navigation,  ji  J 
the  proposed  congress  should  afford  a  valuable  opportunity 
for  effecting  a  closer  rapprochement  between  workers  who 
are  studying  the  problem  from  widely  different  points  of 
view. 

Ti!E  Sheffield  meeting  of  the  British  Association  wiU 
open  on  the  evening  of  Wednesday,  .Xu^ust  31,  when 
Prof.  T.  G.  Bonney,  F.R.S.,  wiU  assume  the  presidency 
in  succession  to  Sir  J.  |.  Thomson,  F.R.S.,  and  will 
deliver  an  address.  On  Friday,  September  a,  the  first 
evening  discourse  will  be  delivered  by  Prof.  W.  Stirling, 
on  "Types  of  Animal  Movem  t."  On  Monday.  Sep- 
tember 5,  the  second  evening  discourse  will  be  delivered 
by  Mr.  D.  O.  Hogarth,  on  "  New  Discoveries  about  the 
llittites."  The  concluding  meeting  will  be  held  on 
Wednesday,  September  7.  k  reception  will  be  given  at  the 
lown  llill  I'v  t'l-  buriJ  Mayor  (the  Earl  Fitzwilliam. 
D.S.O  )  on  Thursday,  September  i,  and  a  reception  will 
be  given  at  the  University  on  Tuesday.  September  61.  A 
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number  of  ganfeninrtles  will  be  arranged,  full  partlcuiar* 
of  wUeb  will  be  announced  later. 

Thb  Argcnfinr  Srfrntific  Society  is  orfi^anis'ng  an  Inter- 
national AiTtifrcan  Sci<nt:fir  Congress,  to  be  held  in  the 
of  Bu-n.^s  All.  s  on  July  |»45.  TWf  COOfreet  Will 
(orm  one  of  the  items  of  the  programme  arrangsd  to  com* 
moMrate  the  centenary  of  A«  i«votatton  of  May,  1810, 
which  brought  nboiit  ilio  intlepi-ndi-nc?  of  ih"  Argi-iitlne 
nation,  as  well  as  that  of  othtr  nations  of  South  America. 
Dr.  J.  F.  Alcorta,  President  of  the  Arg'  ntin-  R-  public,  »s 
Uw  president  of  the  congress,  and  Prof.  N.  B.  Moreno  and 
Mr.  E.  M.  del  Pont  are  the  general  secretaHea.  The  work 
of  the  congress  will  bp  done  in  eleven  sections,  cacii  h.uing 
a  number  of  subsections.  The  sections  and  the  presidents 
-ippointed  are  as  follows  :— engineer: i.g,  Mr.  L.  A.  Huergo ; 
phjrsicc  and  mathematics.  Dr.  M.  R.  Candioti :  chemistry, 
Dr.  A.  Quiroga;  geology;  enthropology.  Dr.  F. 
Ameghino;  biology.  Dr.  A.  n.ill.'.rdo ;  geography  and 
Ji:5torT,  Dr.  F.  P.  Moreno ;  economit  s  and  statistics.  Dr. 
E.  S.  Zeballos ;  militar?'  science,  Di  ig.Tdicr-Gcncra!  P. 
Ricdaeri ;  naval  tcience,  RearrAdmiral  M.  J.  C.  Mansilla ; 
|N9choh)gy.  Dr.  H.  O.  FiJIero.  AN  commtmicatlons  should 
addressed,  according  to  circumstances,  to  f^o  pr.  sid-nt 
nf  the  executive  commidec,  Mr.  I..  A.  Huergo,  or  to  the 
prfsidcnt  of  the  committee  of  propaganda,  Mr.  S.  E. 
Barabino,  care  of  the  Argentine  Scientific  Society,  969 
Calle  Cevalioa.  Buenoa  Aim. 

A  "  PHOTOdiAnitc  Arts  a«o  Cium  Exhibition  "  is 

ofKn  for  this  week  only  at  the  Royal  Horticultur.il  Il.itl. 
Vincent  Square,  Westminster.  It  is  an  excellent  and  re- 
f.^-ntn-Jve  show  of  modern  photographic  apparatus  and 
materiaU,  and  include!  a  pictorial  aection.  in  which  m.iy 
6e  wen  some  of  the  fineet  portrait  work,  and  examples  of 
the  application^  of  photography  to  v.u  inus  tcchnl.  al  pur- 
poses, such  .IS  ( riminology,  metallography,  photomicro- 
t;rapliv  ill  ciilours,  Ac.  Demonstrations,  lectures,  and 
Idnematograph  shows  an  given  from  time  to  time.  With 
to  eameraa.  the  cKef  fact  that  etrikes  one  Is  the 
total  absence  of  thi'  f.irf^e  canif<rn';  tlmt  wer.-  f.irnili.ir 
some  years  ago,  often  speciaUy  made  for  exhibition,  and 
instead  of  them  there  arc  innumerable  small  cameras,  wnne 
excessively  smaU,  and  others  of  more  moderate  size,  but 
«n  dtttgned  to  give  the  utmost  portability  with  cfHcicncy. 
Messrs.  Marion  nnd  Co.  show  on"  that  lakis  plai^-8 
li  inches  by  3|  inches,  and  folds  \mu  a  rectangular 
Mock  that  weighs  only  6  ounces,  and  is  about  half  an 
inch  thick,  inchiding  the  iena  and  shutter.  Messrs. 
Adams  and  Co.,  Menrs.  Heugbtons.  Messre.  A.  E.  Staley 
and  Co.,  and  other  firms  show  canirr.Ts  noarl..  if  not  I 
quite,  as  compact,  and  some  of  these  are  of  a  quality  of 
workmanship  that  leaves  nothing  to  be  desired,  and  when 
profided  with  a  first-dass  lens  givo  pictures  that  will 
permit  of  eontiderabia  ealargement,  so  that  a  really  elTicient 
caaacra  may  now  h?  the  to.ist.Tnt  companion,  in  fact  .is 
well  as  in  name,  of  naturalists  aad  travellers,  without  the 
f«ling  that  it  is  something  extra  to  be  carried.  The 
present  tendency  to  develop  in  tanks  for  predetermined 
tiime  b  obvious  in  fho  many  models  of  apparatus  for 
lUt  purpose.  The  Standa  Company  has  a  new  pattern  in 
which  the  rack  that  carries  the  plates  is  hinged  so  that 
:t  w'll  op-n  out,  and,  if  suspended  by  one  end,  alloWf 
free  access  of  air  to  the  surfaces  of  all  the  plates,  a  con- 
walent  method  of  drying  them.  Colour  photography  is 
npcwnled  by  Messrs.  Sanfi-r  Sh.'ph^rd  and  Cg.,  M.ji^rs. 
Laaiiire,  and  Messrs,  Wrati  n  and  Wainwright.  Tele- 
^oto.  lenses  are  .shown  by  M -.rs.  Dallmeyer,  Messrs. 
Staley  and  Co.,  and  others.  There  are  altogaiher  about 
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seventy  firms  exhibiting,  excluding  the  pictorial  section. 
A  lecture  on  "  Spirit  Photo^jraphv  "  is  given  three  times 
daily,  illustrated  by  some  alleged  "  real  spirit "  photo- 
graphs, as  well  as  by  example*  of  what  is  postibla  by 

well-known  methods. 

In  LMnlhro/ofogiie  (January-February)  Prince  Georges 
Cantacuxene  dncrlbes  a  collection  of  eleven  skulls  from  a 
primitive  cemetery  at  Corncto,  near  Civita-Vecchta.  Of 
these  he  gives  a  detailed  scries  of  measuramant*,  and  the 
result  of  Me  investigatiea  la  to  confirm  tb«  view  that  the 
did  Roman  race  was  composed  of  <:everal  divergent  VjMt. 

In  the  Nationta  Giographic  Magamu  for  February  Mr. 
Byron  Cummingc  deacribes  the  great  natural  bridc*"^  in 
Utah.  They  are  the  rr-nl;  „r  a  dlviurhar.c -/  of  t!.-,  va^t 
strata  of  red  and  yellow  sand.stone  underlying  that  region, 
which  left  natural  obstacles  through  which  the  rivers  have 
worn  their  way.  One  of  them  is  the  Edwin  Bridge  a 
graceful  structure  with  a  span  of  .04  feet  and  an  eleva- 
tion nf  loR  f.  M.  Finer  than  this  is  the  Augusta  Bridge, 
combining  massivcncss  with  graceful  proportions.  It  ]• 
21a  feet  high  and  261  feet  between  the  abutments.  Still 
greater,  if  not  so  well  proportioned,  is  that  which  the 
Indians  know  as  Nonnezoshi,  or  "  Ston-^  Arch  "  the 
gr'-.itost  natural  arch  as  yet  found,  measuring  308  'feet  In 
h  l^;)lt  and  feet  between  the  abutments.  la  aome 
P  acr,  tho  process  by  which  tbsM  natural  womlera  wara 
fnrm  d  ni.iy  still  be  Seen  in  action. 

Major  Stanton,  late  Governor  of  Khartum,  i,n  a  i-cture 
recently  deSvered  before  the  Colonial  Institute,  quoted  in 
rratrel  nnd  Ex!>loraUon  for  April,  notices  a  curious  fact 
about  the  jerboa,  or  k.^n-aroo  rat.  "It  is  found  in  eon. 
sid.  rahio  number,  i ,  „  milet  and  mikt  away  from 
any  water  or  even  dew.  and  I  was  at  a  loss  to  und.rst.and 
how  the*  little  mdmal.  eouU  exist  through  the  ten  monU.s 
Of  drought.  It  appears,  howrver.  th.u  after  th.  .canty 
rams  a  small  wild  melon,  of  bitter  taste  but  full  of  hdce. 
nour>.h.s  in  thn  desert.  The  jerboa,  a*  sooB  at  the  mekHT 
IS  npe.  bites  ofi  the  stem  and  proceeds  to  dig  a«nv  the 
sand  under  the  mahm.  ao  (hat  it  gradually  s.nks  below 
the  level  of  the  ground.  The  constant  wind  soon  cover* 
It  over  with  (,  to  s  inches  of  sand,  which  protects  it  from 
the  .rorchms  sun  and  from  drying  op.  When  all  other 
moisture  has  evaporated,  the  jerboa  goes  to  his  larder 
of  maloaa,  and  drinks  the  juioe  of  these  till  the  rains 
come  on  again.  One  jerboa  will  burv  rr.,,nv  as  forty 
of  these  little  melons  to  last  him  through  the  d:v   ■  .i5on." 

VAnthropologie  (lome  xx..  No.  5)  contains  an  iat^est- 
ing  article  by  Dr.  R.  Vcrneau  on  three  skulls  discovered 
by  M.  Mansuy  in  the  cave  at  Pho-Binh^U.  in  the  oldest 
beds  jet  ezphired  bi  Indochina.  This  cave  is  situated 
400  m.  west  of  the  villai;.'  of  the  same  nam?  and  -j  kil. 
north-west  of  Lang.Sun  (Tonkin).  All  three  skulls  are  of 
the  same  etiiui.  :  vpe.  and  apparently  betonged  to  a  race  Of 
more  than  medium  height.  The  mott  oompleta  Is  that  of 
a  male,  of  which  the  mandiMa  has  also  been  obtained. 
A  detailed  description  of  the  three  skulls  is  given.  The 
complete  male  skull  is  dolichocephalic  (index  73  47),  slightly 
ph.xnor.vgou8,  with  a  rather  narrow  but  well<urved  fore- 
head,  somewhat  prominent  pariettt  protuberances,  and  tba 
supraciliary  arches  are  prominent  only  in  the  region  of  tha 
glabella.  Tha  chief  characteristic  of  th?  h?ad  is  its  dis- 
harmony, in  which  respect  the  old  Indo-Chinese  race 
approaches  the  Cro Magnon  race  of  Uie  Rehideer  period, 
the  Grimaldi  type  of  the  mid-guatemaiy  age,  and  LagM 
Santa  man,  the  most  ndHlt  tm  Jit  known  in  SoiiHr 
America.  Tha  akitila  of  PliO'Biah^Sk  ara  certain^  not 
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Mongol.  Hwy  seem  rather  to  be  repretenf  lives  of  the 

primitive  Indonesian  type,  of  wUkh  the  Miso-tsc  and  Khas, 
well  as  various  peoples  in  the  East  Indian  Archipelago, 
arn  descendants.  The  bkuKi  npp-  .ir  to  1"  Imit;  i>j  the  white 
rather  than  the  yellow  brandi  of  the  human  race,  «'hich 
fact  supports  U.  <k  Quatrefages's  theory  (which  has  been 
accepted  by  other  students)  of  «  white  etoment  having  lived 
once  in  the  trontincntal  regions  of  the  Far  East.  The 
implements  asMjLiii-.cJ  with  thcso  rijniains  atr  of  a  Ni'i.Iithic 
type:  ornaments  and  pottery  arc  rare,  ihe  absence  of 
bOlMS  of  large  edible  animals  in  the  arch^ological  layer 
leede  to  the  conclusion  that  the  ancient  troglodytes  of 
Pho-Knh-Gia  were  mainly  vegetable  feeders,  but  they  aUo 
fi.-d  on  fresh-water  in  rlluM^.  It  is  proposed  to  make  a 
fre&h  investigation  of  this  important  cave. 

Tub  witole  of  part  vii.  of  vol.  cnriil.,  Abt.  Hi.,  of  the 
^tvnf^ihendiu  of  the  Royal  Vienna  .Academy  of  Sciences 
is  devoted  to  a  relatively  long  article  by  Mr.  O.  Straekcr 
on  the  plica  longitudinalis  of  the  duodenum,  with  its 
associated  papilla,  in  man  and  the  lower  mammals,  these 
remarkable  structures  being  discussed  in  detail  from  the 
morphologicalt  histological,  and  physiological  standpoints 
in  a  niimber  of  spedes. 

.■\  SPECIAL  exhibit  has  been  made  in  the  hall  of  the 
Natural  History  Museum  of  the  mounted  slcin  and 
skehsten  of  the  specimen  of  the  moriiiTHnting  eagle 
(Pi'tHeco^liagd  jt'fffryt)  recently  living  in  the  Zoolocirni 
Society's  Gardens,  and  the  only  example  of  its  kind 
hitherto  cxhibite<I  aliw  in  i:nglaiid,  ataJ  proti.ibly  in 
Hurope.  This  splendid  eagle,  it  wiii  be  remembered,  was 
discovered  bjr  the  late  Mr.  J.  Whitehead,  and  desrrib^'d, 
•I  a  new  genus  and  speciest  by  Mr.  Ogitvie-Grant  in  the 
this  for  1897.  its  nearest  nehitive  being  apparet'tly  the 
Suuth  Am.  r:can  harpy  ni^l:-  (Thrysaetus  harpyia).  Great 
credit  is  due  to  Mr.  Rowland  Ward  for  having  made  a 
complete  mounted  skin  and  skeleton  from  •  single  bird. 

roNSii>RRABi-P.  intere&t  att.ich' to  a  loiter  in  the  Field 
of  .April  3  from  Mr.  C.  W.  Stovld.  v  on  rhinoceroses  living 
for  long  periods  in  Somalila  '  thout  water.  They 
inhabit  certain  parts  of  the  Bur  Dab,  wherei  during  the 
dry  eeasott,  there  appear  to  be  no  pool*  over  a  consider- 
able area,  the  two  nrat.tt  k:wwn  drinking-pl.nces  boing 
thirty-three  and  forty-iive  miles  distant.  To  these  pools 
it  is  believed  the  rhinoceroses  make  only  very  occasional 
journey's.  Such  moisture  as  they  require  is  obtained  by 
eathig  the  leaves  of  an  aloe  locally  known  as  dor.  Beisa 
orvx,  on  the  other  hand,  maintain  existence  in  the  thirst- 
land  by  eating  a  small  kind  of  gourd,  called  by  tiie  Somalis 
titiiiit;  but  kudu,  whir]i  lik-wise  go  without  drinking  for 
long  periods  in  this  country,  browse  on  dar. 

Wb  have  been  favoured  with  ■  copy  of  an  enellent  little 
illustrated  guide  to  elk  and  ptarmigan  shooting  in  Norway, 
by  Mr.  Eriing  lliorth,  published,  in  English,  at  Christiania. 
Itrief  accounts  are  given  of  the  haunts  and  habits  of  the 
two  species,  together  with  full  information  as  to  sporting 
iaealitieB,  hotei-aecommodation,  tariffs,  game-r^ulations, 
suitable  clothing,  &c.  The  pairing-season  of  ctk  in  Norway 
commences  about  September  ao,  and  the  slags  shed  their 
.>ntl<'rs  the  following  Februarj',  and  b'^;in  t)  grow  the 
new  ones  in  May,  which  arc  ckar  of  the  velvet  in 
August  or  September.  The  antlers  begin  to  degenerate 
after  the  twelfth  year.  Highland  elk  are  stated  to  differ 
from  those  of  the  plains  by  the  slight  development  of 
palmation  in  the  antlers.  The  calves,  either  one  or  two 
at  a  birth,  are  bom  in  May. 

Wt  have  received  wL  xil.  of  the  third  Milee  of  the 
^Naf<-jt  del  .Vfrijfo  Kafional  de  Buenos  Aires,  the  contents 
of  which  include  Dr.  Anieghino's  paper  on  Diprothomo, 
NO.  21 II,  VOL.  83) 


already  noticed  in  Nature,  as  well  as  several  articles  by 
Mr.  Juan  Br^thes  on  South  American  Diptera  and  Hymeno' 
ptera,  and  a  long  one  by  Mr.  C.  Spegaarim  on  Argentine 
Mycetoioa.  In  twn  an-il's  from  the  succeeding  volume 
(xx.  of  the  complete  s»rics)  Dr.  Ameghino  describes  a 
young  tapir-skull  from  Tucuman  as  a  new  species  under 
the  name  of  Tapirut  speganeinii,  and  likewise  adduces 
evidence  considered  to  prove  the  existence  of  •  prdaeteai 
dentition  in  tli  ■  j^- nuv,  Thr  Tiuatman  tapir  differs  from 
T.  ameticaiius  in  its  shorter  and  wider  nasals.  The  pre- 
sumed existence  of  a  prelacteal  dentition  is  afllordp  l  hv  'he 
presence  of  small  dental  caps  overlying  some  of  the  teeth 
of  the  milk-seriee. 

TiiF.  alien  problem  has  long  since  been  acute  in  Great 
Britain  in  the  cose  of  human  bipeds,  and  it  promises  ere 
long  to  become  so  as  regards  thrir  feathered  analogues,  for 

the  additions  to  the  list  nf  "  Hrkisli  "  bir  ls  arc  becoming 
appallingly  frequent,  th>'  two  latest,  anurdaig  to  tin-  .April 
numlwr  of  Witherby's  flr«<|jih  Birds,  being  the  lanrrolated 
warbler  (LocusMla  lanceoluta),  a  specimen  of  which  was 
shot  in  Lincolnshire  on  Novembo-  18.  1909,  and  the 
Corsican  woodchat  (Lanius  senator  badius),  of  which  an 
i'\amplc  was  killed  in  Romney  Marsh  on  June  20  of  the 
same  ye.ir.  The  (orni  r  >()'cies  breeds  in  Kamchatka. 
Japan,  and  Sagtialin,  and  appears  never  to  have  been 
previously  recorded  from  western  Europe,  so  that  it  has 
nothing  whatever  to  do  with  the  British  fauna.  To 
pxdude  such  stragglrrs  from  th«^  British  fist  seems 
impossible,  as  tli'-rr  i".  .1  j^r  iJual  I r.i iisi;iijn  from  thes'i  to 
species  which  are  more  regular  visitors.  At  the  samt? 
time,  their  tnehiaioo  Is  a  great  nuisance^  as  tending  to 
swamp  the  proper  ieiuia,  and  a  satisfacioiy  way  of  deal' 
ing  witb  the  difltoitty  ie  iirgeotly  required. 

Thb  BolfefHi  do  /crdfn  ImpMat  BofOMi^iia,  St.  Peters- 
burg (vol.  X.,  part  i.),  contains  a  list  of  fungi  from  the 
district  of  Moscow  compiled  by  Mr.  J.  P.  PetrofT.  and  a 
note  on  the  geotropism  of  soni^-  hi II a  fruits  by  Dr.  N. 
Monleverdo  and  Mr.  V.  Lubimenko.  The  latter  refers  to 
Luffa  acalcKgitla  and  other  species,  which  it  is  suted 
acquire  a  poritive  geotropic  tendency  at  the  period  when 
the  truits  ripen  with  the  purpose  of  casting  the  Ud  to 
allow  of  the  escape  of  the  aeeds. 

Systematic  articles  in  th->  Kcw  Bulletin  (No.  »)  are 
provided  by  a  revision  of  i!ie  genus  Myxopyrum,  com- 
municated by  Mr.  A.  W.  Mill,  and  a  decade  of  new  African 
determinations.  Mr.  C.  £.  Legat  presents  an  account  of 
a  trek  from  Pfetersburg  in  a  north-eastern  direction  across 
the  Zout|>aiol.i  ranjje  in  the  Transvaal,  undertaken  with 
the  ol)j<iJt  uf  i>tudyitjg  the  trees  and  shrubs  growing  in 
this  little  explored  region.  South  of  the  range  Dombeya 
rotundifoUa,  ScUtocarya  €9ffra,  and  Dickrcttackys  nutans 
were  frequently  met  viWti ;  Copalfen  mopant,  Pteroearpvts 

rjr:^  i.tivif,  aric-!  .Iiimironia  digitala  w.-re  found  to  the 
norlli.  .\  »u!iui>aiy  of  Thompson's  report  on  the  forests 
of  the  (jold  Coast  direct-,  spi  cial  attention  to  arguments 
adduced  as  to  the  great  influence  of  forests  on  physical  and 
climatic  conditions. 

An  article  on  Chinese  Rubi,  by  Mr.  W.  J.  Bean,  pub- 
lished in  the  Kevt  BulUtin  (No.  3),  gives  particulars  of 
some  of  the  new  spedes  collected  by  Mr.  E.  H.  Wilson. 

Their  beauty  lies  chiefly  in  ll'c  st^  m  and  foliage,  a^ttuiu^^h 
one  or  two  may,  under  culi;vatiim,  yield  new  fruits  of 
good  quality.  Kubus  I'fitfhii,  noted  as  one  of  the  most 
attractive,  is  a  bush  with  purple  stems  and  handsome 
pinnate  leaves.  R.  pafytrMuit  h  a  dwarf  dtrub  wldunit 

prickles,  but  densely  clothed  with  hairs.  P.  coreanus  is 
distinguished  by  its  bluish-white  stems,  and  R.  FarkerU 
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i*  an  elegant  climber.  The  opptirtunity  of  studying  thesp 
and  other  Chinete  tpecies  is  afiorded  by  the  establishmi-ni 
«f  •  border  in  the  gardent  among  the  coikction  of  ihc 
the  Pagoda. 


A  WAOmnccKT  botanical  scene  in  tlie  Lichi«n£  range, 
«ttuated  in  the  hi;;  "S'angtst^  bend  In  western  Yunnan,  is 

bri«-fly  fl»vr:t:"d  by  Mr.  G.  Forrrst  in  thr  Gardcnet'i 
Chronicle  {March  jf>).  The  lim<>stonp  %:illry,  at  an  alti- 
tude of  *)000  fe<M,  is  the  home  of  many  Primulas,  notably 
PousoHu,  dtttUadala  and  Forrettii.  The  lower  slopes  of 
the  rang«  are  covered  with  two  dwarf  evergreen  sp<  ci<  N 
of  oak  nnci  pin.  ami  the  cliffs  are  clothed  with  massr* 
of  Primula,  Cremanihodiuin,  Meconopsis,  Gr<nera.  and 
odiar  brtlUant  flowers.  The  pine  belt  ran^^es  from  10,000 
to  I3«o0o  feet,  where  it  gives  place  to  rhododendron  forest 
and  scrub,  and  that  in  turn  to  Alpine  pasture.  The  pine 
belt  virH^  the  finest  and  rarest  plants,  e.g.  manv  -.si-cies 
of  iVimuia,  Lilium  (including  L.  lof>}iofihorumi,  Cyan- 
:inthus,  Codonop*is,  and  Androsace.  The  Alpine  pastures 
alto  abound  in  magnificent  plants,  the  most  unique  being 
two  new  denaely-hirsute  species  of  Sausaurea,  found  on 
limestone  nibble  at  a  hnight  of  16,500  feet. 

Riroms  on  various  field  trials  with  mangplda,  swedes, 
and  seeds  hay  have  recently  been  issued  from  the  Midland 

Agrii  ulfiir.it  and  D.iiry  College.  The  trials  nvf  made  on 
the  usual  lines,  and  aim  at  discovering  the  best  varieties 
af  the  particular  crops  and  th«  most  suitable  manures  for 


use  in  th-'  tl-i'rirts  conrernvd. 

Abol't  ei^'ht  vf.nrs  .i^o  sisal  was  introduced  into  British 
East  Afrir.i.  a;iil  foufid  to  grow  well.  The  quality  of  the 
fibre  is  satisfactory;  its  quantiQr  is  rather  higher  ia  the 
coast  belt  than  In  the  highlands,  but  the  cost  of  production 
in  the  latter  case  is  less  than  in  the  fornif  r  by  n  i^nn  uf 
ihf  better  climate  and  cheaper  and  more  regular  labour 
supply.  In  the  Agricultural  Journal  of  British  Eatt  Africa 
(vol.  ii.,  part  iii.)  the  whole  problem  is  discussed,  and 
■Ithottgh  no  definite  conclusion  is  reached,  there  seems  a 
prospf^ct  that  the  industry  may  1m?  put  on  a  sound  basis. 

It  is  not  unusual  In  some  districts  to  i»e  sawdust  as 
Utter  for  cattle,  and  as  it  would  then  form  a  constituent 

uf  the  manure  produced,  its  nitrogenHrontont  is  a  matter 
of  wjme  interest.  Mr.  Kinclt  retenth  examined  a  number 
of  sampl'-s,  .ind  the  nsultS  published  in  part  V.  of  the 
AgtieiUtural  SUulrnis'  Gasetit  are  as  follows:-  ■ 


0.ik. 
Elm. 
Ash  , 


,  0-I5S 

.  0-3J  . 
.099  . 


Spruce  . 
l..»rch 
Red  pine. 


Nitrogen 

e-f4  ., 
..  0'l8  ., 
..  0-30  . 


Mineral 
.  071 

0*33 


These  figures  refer  to  the  drv  m.itter.  In  rrdinarv  sfate 
sawdust  might  be  supposed  to  contain  about  10  per  cent, 
of  water,  In  which  case  the  mean  nitrogen  content  is  about 

,. .  j>»r  cent. 

Mes&ks.  Pkarl  AMD  StHtFACE  havc  issued  a  further  instal- 
ment ef  their  applications  of  correlation  methods  to  poultry 
problems  as  Bulletin  No.  tdH  of  the  Maine  .Agricultural 
Experiment  Station.    The  fertility  of  the  eggs,  measured  by 

the  percentage  of  -nJ.  rr  eggs,  does  not  appiTir  t<i  be  in- 
herit^ and  is  to  a  large  degree  influenced  by  external 
eircumsfances.  On  die  other  hand,  the  "hatchnig 
qudlit>  "  of  eggs,  measured  by  the  percentage  of  fertile 
'i^s  h.itefied.  is  a  character  of  altogether  dilferrnt  njiture, 
being  ;nr  irr,  constitutional,  and  inTi  ii'  il.  1;  Imwever, 
advpjsely  afTecfed  by  heavy  winter  egg  pioduciion,  whilst 
I'Ttility  is  not.    The  two  cl>ar;i<  t*'rs  Jire  not  enlir<'ly  un- 

conoected ;  there  is  a  small  but  sensible  correlation  between 
IhoN,  and  a  hen  the  eggs  of  which  run  high  in  fertility 
KO.  atti,  VOL.  83] 


will  also  tend  to  show  .1  hi;^li  hatching  quality.    BO^  are 

odver-i.-'ly  .iffected  by  bad  conditions  of  housing. 

In  a  Ictture  given  at  the  Farmers'  Club  on  r<bnjary  a-**. 
Mr.  W.  Herrod  said  tli.i:  the  usefulness  of  the  bee  in 
connection  with  agriculture  had  not  been  recognised  by 
farmers  in  this  country  until  recent  years,  and  even  now 
many  looked  upon  bees  .is  they  did  on  wasps,  as  insects 
to  be  avoided.  In  some  countries  the  bee  was  rightly 
held  in  high  esti'em  for  it*  usi-fulness  in  the  product. un  rl 
seeds  and  fruit.  Most  plants  depend  on  insects  for 
fertilisation,  aNhough  in  some  it  Is  done  by  ttie  wind. 
.\mong*t  in>ec(s,  the  whole  f.Tmily  of  bees  are  of  the 
greatest  u<e  ;  next  come  butterflies  and  moths,  while  flies 
even  do  their  sIhm'  of  ihe  work,  but  it  is  more  i-p' <  ially 
the  hive-bee  that  is  the  blossoms'  partner,  by  carrying  the 
fertilising  dust  from  one  flower  to  another.  After 
deacriUng  the  inhaMtants  of  the  hive,  Mr.  Herrod  men- 
tioned how  the  workers  collect  the  nectar  and  carry  the 
pollen  from  one  plant  to  another.  He  then  quoted  Darwin, 
who  found  that  twenty  heads  of  Dutch  clover  yielded 
2190  seeds,  but  tw<-nty  other  heads  protectt>d  from  bees 
produced  not  one.  Then  100  heads  of  red  clover  produced 
2700  seeds,  but  the  same  number  of  protected  heads  pro- 
duced not  a  single  seed.  He  also  mentioned  experiments 
made  in  .America  which  tended  to  show  the  great  advantage 

g.  iined  by  iht  fertilisation  of  clover  by  bees.  That  hees 
are  useful  to  the  farmer  even  with  ordinary  farm  crops, 
and  that  some  farmers  realise  this.  Is  proved  by  the  fact 
fh  It  liives  of  bees  arc  carried  into  liean-fields  just  after 
horse-hoeing,  and  the  plums  are  about  to  bloom,  cu 
that  they  m-iy  lie  close  to  the  crop  to  carry  out  the  work 

of  fcrtiJi-iiitinn. 

Prof.  lfRi:sviLLE  Cole  has  issued  a  description  of  the 
i.iwfd  map  of  Ireland  contained  in  the  National  Museum 
of  Science  and  Art,  Dublin.  It  is  at  once  concise  and 
interesting,  and,  even  without  the  aid  of  the  raised  map 
to  which  it  rcf'-rs,  may  be  read  with  profit  bv  anyone 
requiring  a  short  but  « i>nipreh<'nsive  review  of  Irish  geo- 
logical hl>tory.  The  developm'nt  of  the  surface  features 
of  the  country  as  dependent  upon  geological  events  is 
fallowed  from  Archican  times.  It  is  enjoyable  reading 
throughout.  The  illustrations  are  good.  Some  are  old 
friends,  but  arc  not  the  worse  for  that.  .All  arc  well 
chosen. 

Tub  records  of  horizontal  pendulums  frequently  show 
series  of  small  oscillation*  whidi.  in  their  brief  period  and 
l<»ng  continuance,  are  quite  distinct  from  those  pro«lur<-d 
by  distant  earthquakes.    In  previous  p^ipers  Prof.  Omori 

h. ns  established  the  remarkable  facts  that  the  mean  periods 
of  the  principal  groups  of  pulsatory  oscillations  are  4.4  and 
.>io  s'M  iitids,  and  that  they  are  approximatelv  constant  alt 
liver  the  '-.irth.  He  h.is  r'-niitly  returmd  to  the  subjfct 
in  an  iiit<^resting  report  (Hull-tin  of  the  Imperial  Earth- 
»,'uak>-  l()V.stig;ition  ( "omuiitt'e,  vvil.  iii..  No.  i,  Tokyo) 
on  the  oscillations  observed  in  the  Japanese  islands  of 
O-shima  and  ITachijo,  and  in  two  neighbouring  districts 
of  1  Okvo.  The  oKcillations,  he  finds,  occur  more  or  leSS 
at  all  times  on  extensive  quaternary  |jlains  and  on  large 
.tthivl.il  vall'-vs,  but  v>rv  seldom,  and  only  to  a  slight 
degree,  at  places  on  granite  and  Palwoioic  rocks.  In  the 
islands  the  oscillations  are  of  frequent  occurrence,  and 
their  mean  period  is.  as  a  rule,  4-3  seooitds.  At  HongO, 
in  Tokvo.  three  periods  exist,  with  mean  values  of  i-o. 
4  5.  and  7  5  s'-ctmds,  but  those  v.  ith  .1  period  of  4-5  seconds 
occur  four  times  as  frequently  as  those  of  the  longer 
period.  The  approach  of  .i  deep  barometric  deprfssion  is 
invariably  accompanied  by  the  production  of  marked 
oscillatinns  which  have  a  mean  period  of  4  5  secoodk 
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Similar  instruinenM  imtalled  In  two  districts  of  Tokyo, 
km.  apATt,  one  on  high  and  hard  ground,  the  other 
«n  low  and  very  soft  ground,  showed  that  the  puttttiont 

at  the  two  places  JiHtnrJ  noi  only  in  pha5f>,  but  also  in 
their  mode  of  grouping;,  while  the  mean  period  and  ampli- 
tude were  nearly  the  aame. 

BiLLETiv  No,  40s.  isiu.  I  i.i  1909  by  the  United  Statei 
Oeologlcal  Survey,  ronstsu  of  a  full  account  of  the  pro* 
longed  and  exhaustive  tnvestlgattons  carried  out  by  Dr. 

\V.  F.  Hill-brand  and  Dr.  W.  T.  S^h.illr  upon  thf 
chemical  a^^A  physical  properties  of  the  remarkably  interest- 
ing series  of  morcuric  niineruU,  klcinile,  montraydite, 
terlioguaite,  egl«stonite»  calomel,  and  native  merrury. 
occurring  at  Terlin|*u.i.  Texas.  Of  the«e.  all,  save  the  last 
two.  arr  minerals  tv'iii  n  we  e  fi^^t  f!U<  i>vercd  and  are  as 
}-et  known  only  at  itiiN  1  i  i!i',y  MotUroydite,  terlinguaitc, 
and  eglestontte  were  i  r-:  d  scribed  by  Prof.  A.  J.  Moses; 
be  noticed  )*et  another  possibly  new  mineral,  but  liad  not 
»t  his  dUposal  sufficient  material  for  Its  determination. 
The  outstanding  mineral  was  subsequently  stud'>d  hv 
Prof.  Sarfis.  who  gave  it  the  numc  kleinite,  and  announced 
it  to  he  an  oxychloride  of  mercury  witli  the  formula 
Hg«CI,Oa.  One  of  the  most  interesting  results  arising 
from  l>r.  Hillebrand's  analyses  is  to  show  that  the  mineral 
lias  .T  more  compt'  x  i  nmprKttion,  and  is,  indeed,  a  unique 
example  among  minerals  of  the  mercury-ammonium  group 
salts.  The  precise  nature  of  tlie  molecular  constitution, 
liowevef,  still  remains  uncertain,  and  it  is  not  known 
what  part  is  played  by  the  small  but  varying  amount  of 
-water  present  ;  the  minfi  .il  \\\.\\  possibly  Ik-  a  niixture  of 
the  chlorine  compound  Niig,Cl  with  other  salts  of  mercury. 
The  homogeneity  above  130*  and  the  heterogeneity  below 
that  temperature,  as  revealed  by  the  optical  characters, 
show  that  Icleinite  must  have  been  formed  at  a  relatively 
high  tempT.itur'-  Cnr^-fiil  trsts  failed  to  rrvpnl  the 
presence  of  niiro^'-n  in  any  of  the  remaining  miin  r.ils.  but 
Dr.  ilillebrand  f  amd  that  the  formula  for  rf;lrsi(inite 
should  be  Hg^ClaO,  and  not  Hg^CljO^  as  deduced  by 
Moses  from  McCordS  analyses.  Dr.  Scha1Ier*t  careful 
goniometric  examination  confirin^d  the  fiindamcnfat  con- 
stants and  the  symmetry  already  found  by  Prof.  Sachs 
for  kleinite  find  by  Prof.  Moses  for  the  other  minerals, 
but  added  enormously  to  the  number  of  forms  discovered. 
Dr.  ScbaNer.  who  is  evidently  a  whole-hearted  disciple  of 
Prof.  Goldschmidt,  based  his  discussion  of  the  forms  on 
the  harmonic  law  enunciated  by  that  versatile  crystalU>- 
gmpber. 

The  meteorological  chart  of  the  North  Atlantic  Ocean 
for  March,  issued  by  the  Deutsche  Secwarte,  contains  an 
aoeount  of  the  second  attempt  at  utilising  irirelen  tele- 
grams for  weather  forecasts.  The  experiment  was  made 
In  August  and  Sepfeml)er,  iqoq,  and  the  district  of  observa- 
tion \.  -:rirtr'<i  to  10°  -30^  longitude.  The  results 
tend  to  »l]ow  that,  so  far  as  Germany  is  concerned,  it  is 
^loablful  whether  praetlcal  use  can  at  present  be  made  of 
the  telegrams.  The  Seewarte  considers  that  further  study 
of  the  connection  between  the  weather  of  any  particular  day 
in  Germany  and  th-'  prrreriinf^  distribut^rm  of  ptrstui"  over 
the  ocean,  and  especially  of  the  tracks  taken  by  baro- 
aelrie  depressions,  is  prhnttily  necessary,  and  that  this 
sttidy  can  best  be  done  by  an  examination  of  the  daily 
synoptic  charts  which  have  been  published  for  many  years 
hv  tI>-  Srewarte  and  the  Danisfi  Mf  trorolo^ical  Institute. 
%\'e  believe  that  similar  telegrams  were  forwarded  to  the 
London  Meteocolo^cal  Office;  the  results,  so  far  as  this 
«ountry  is  concerned,  will  no  doubt  be  given  in  the  com- 
mittee's next  annual  report. 
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Bt'LLSTtM  No.  36  of  the  University  of  Illinois  consists 
of  a  paper  «n  the  thermal  conductivity  of  fire-clay  at 
high  temperatures,  by  Messrs.  J.  K.  Clonent  and  W.  L. 

Kg'.'.  Tlic  fire-clay  specimens  are  cvlifni'rs  40  cm.  long, 
12  r:n.  in  diameter,  with  a  hole  thruugli  the  centre  3  5  cm. 
in  d:a:net-:r  for  tlio  recptioij  of  a  heatinfj  coil  of  nickel 
wire  wound  on  a  porcelain  tube.  The  cylinders  ore  further 
provided  with  two  long  holes  3  mm.  in  dfameter  parallel 
to  the  axis  and  extending  to  the  central  plane.  Through 
these  pass  the  platinum  platinum-rhodium  thermocouples, 
by  means  of  which  the  temper.itur-s  a:  two  points  of  tb  • 
central  plane  are  determined.  The  specimens  are  enclosed 
in  a  fire-clay  furnace,  vidilcb  has  an  Internal  diameter 
slightly  greater  than  the  external  diameter  of  the  speci- 
mens. The  heating  current  is  measured  by  means  of  a 
Weston  voltmetf-r  and  sliuiit,  and  the  tlvriiiocoup!-"'; 
standardised  by  means  of  zinc,  silver,  or  copper  freezing 
in  a  carbon  crucible  in  a  special  furitaoe.  The  alectnw 
motive  force  of  tlw  couple  is  measured  by  potentio- 
meter and  gaK'anometer.  Two  siunples  gave  constant 
luat  conductivities  of  00026  and  0-0036,  respectively, 
between  300°  C.  and  Soo**  V  .  one  other  increased  from 
00021  at  300*  C.  to  o-oo^;,  .it  700°  C,  while  a  fourth 
increased  from  0-0024  at  400°  C.  to  oocj6  at  8<:k:i'  C. 

An  illustrated  article  on  the  Royal  Liver  building,  Liver- 
pool, appears  In  the  BttHder  for  April  9.  With  the  excep- 
tion of  the  outer  curtain  walls,  the  building  has  been 
constructed  entirety  in  ferro-ooncrete  on  the  Hcnnebique 
s\st.-ni.  Mr.  W.  .'\ub.-'V  Tfiomas  was  the  architect,  arui 
.Messrs.  L.  O.  Mouchel  and  Partners  prepared  the  details 
of  the  ferro-concrctc  work.  The  building  is  301  feet  long 
by  177  feet  6  Inches  wide,  these  dimensions  oontimdag  up 
to  the  main  roof  at  a  hel^t  of  alHNit  170  feet  above  street- 

I'Vil.  Till-  lionvs  siirmnuntiii^  th-'  main  towf-rs  arf  2n|; 
fij'  t  abovL'  stri?c:-levt:l,  the  extteme  he^^ht  irorn  iaundation- 
level  to  the  topmost  point  b'  in;^  ^t«^  feet,  about  the  same 
as  that  of  St.  Paul*  Cathedral.  This  huge  building  has 
eleven  storeys  up  to  the  main  roof,  and  six  storeys  in  each 
main  tower.  From  thr  stnirtural  point  of  view  the  buiW- 
ing  is  ess<-nlia;iy  a  inyiiolilli.  E.u:h  lloor  was  aiould'.-d  at 
the  same  time  as  the  corresponding  columns  and  beams, 
so  that  the  men  engaged  in  setting  up  the  framework  of 
the  next  atohiy  had  the  advantage  of  a  continuous  floor 
for  the  conduct  of  operations.  The  granite  curtain  walls 
constituting  the  exterior  sheathing  of  the  building  are 
nowhf-re  more  than  14  inches  thick,  the  weight  being 
taken  at  each  storey  by  lintels  forming  part  of  the  general 
framework. 

The  first  of  a  series  of  illustrated  articles  on  the  con- 
structioo  of  aeroplanes  appears  in  the  Engmeer  for  April  8, 
ami  deals  with  the  Farman  biplane.  This  machine  has 

the  distinction  of  being  the  first  to  combine-  the  rear  planes 
for  steadying  purposes  with  ailerons  or  fins  for  obtaining 
lateral  stability.  Mr.  Farman  began  his  career  in  aviation 
as  pilot  ul  a  Voisin  biplane,  a  noachine  which  depends  for 
stabiBty  on  lis  eeQular  eonatruction.  Farman  drifted  from 
the  cellular  aiiroplane,  and  adopted  the  system  of  manual 
control  which  in  various  forms  is  now  almost  general. 
Ii>  the  new  F.irman  machines  the  planes  have  a  supporting 
iurfuce  of  4S  square  metres.  The  older  types  have  two 
planes  of  the  tame  length,  whereas  the  new  ma<.hin<„>  have 
the  lower  plane  shorter  than  the  Upper,  the  lengths  being, 
res|)ectively,  »3  feet  and  36  feet.  The  width  and  the  hei^t 
between  the  pUm  <  arc  equal,  being  each  6  feet  aj  inches. 
I3oth  ash  and  pupiar  are  used  in  the  construction.  Mokt 
Farman  biplanes  are  fitted  with  the  rotary  Gnome  engine. 
A  feature  of  the  article  is  the  aumeiwis  dear  drawings 
.  of  details  given. 
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OVR   ASTRONOMICAL  COLUMN. 

Atril  Shooting  Stars.-— Mr.  Dt-iiiiiiig  writes  : — "  The 
gibbous  moon  will  be  ()risiiit  in  the  sky  during  the  ensuing 
return  of  the  April  I,\riils,  so  ihut  a  conspicuously  visible 
display  can  lundly  b'-  '-.xpcctcd.  1  ho  niyht  of  April  ai 
will  probably  be  liiv  liuic  ot  nia.xiinmn.  buL  nothing  can 
be  definitely  prcdicttd  lis  to  tiic  itrcri}.;tli  of  the  coming 
shower.  It  seems  to  vary  from  yiar  to  year  in  an 
irrei^Lit.^r  manner,  and  has  seldom  presented  .1  rich  di^lay 
comparable  with  that  of  the  August  Per»cid<i. 

"  in  1909  there  were  f(  w  of  the  April  I,\  rids  visible, 
though  the  skifs  were  very  clear  on  the  important  nights 
pi  AyrU  20  ;iiid     i , 

■•  1  ho  sh.>u->r  however,  a  very  brief  one,  and  often 
•  i  ,)d  s  Fnj^Iish  ohsi  rvi  rs  I'v  occurring  in  the  daytime  or 
jt  .1  p*r;rKl  <if  clcujd'.  vi'  .ith'-r  or  bright  moonlight.  It  is 
a  iystcin  wliich  coitainly  recjuires  much  further  observa- 
tion, though  it  seldom  provides  us  with  a  spectacle  of 
abundant  and  attractive  ch.ir.u  ;er ;  but  it  may  return  at 
any  time  and  pres«nt  a  repetition  of  the  splendid  shower 
witnessed  in  lioj,  M  Ihmt  it  thould  )m  carefully  waldied 
erery  year." 

K.\LLFv'>i  COMSr.— Tlw  Cape  Town  correspondent  of  the 
Daily  UaU  announce!  that  Uall^'a  comet  waa  observed, 
after  its  conjunction  with  the  sun,  at  the  Cape  Obiervator> 
at  5h.  5oni.  a.m.  on  April  S.  The  comet  was  visible  for 
lea  minutes  liefoni  becoming  lost  in  the  increasing  day- 
Eght.  and  is  reported  as  being  brighter  than  when  seen  in 
February.  Tile  comet  was  observed  at  the  Vienna  Uni- 
versity Observatory  sliortly  before  $.0  a.m.  on  April  11, 
and  was  seen  also  at  the  Perth  Observatory,  Western 
Australia. 

In  No.  4J1  of  the  Ob^ervalory  (p.  183)  it  i"=  suggestod 
that,  as  Dr.  Wolf  saw  the  comet  as  a  naked^ye  object 
On  February  11,  the  estimated  magnitude  (9-0)  given  for 
(lie  eod  of  February  must  have  b«.'>'n  f.ir  too  low  :  on  the 
assumptton  fhtA  the  brightness  v.iries  as  i  r'A',  the 
comet  should  be  .it  least  as  bright  as  the  first  magnitude 
when  near  the  earth  on  May  20. 

The  question  of  the  comet's  brightness  during  May  is 
also  discussed  by  Dr.  Ebcll  in  No.  4400  of  tlie  vlttro- 
ntmischa  N»chriihu-n  (p.  140).  Taking  the  recorded 
ma^iitudea,  at  various  intervals  from  perihelion,  during 
the  apparition  of  i8,;5-6,  and  comparing  them  «'it}t  those 
already  rseorded  for  the  present  return.  Dr.  Ebell  finds 
that  the  apparent  magoitude  at  the  time  of  greatest  bright- 
ness. May  at,  may  be  about  — i-?.  or  about  equal  to  that 
of  ctxnet  1910a  at  its  perihelion.  On  this  basis  tile  present 
magnitude  is  about  40.  and  tlic  comet  should  remain  a 
naiced^je  object  until  about  the  end  of  July. 

A  piMitograpli  of  the  comet  taken  at  Juvisy  on 
February  13  is  reproduced  in  the  April  number  of  the 
EulUtin  de  la  Socit'le  astronntniqu^  de  h'taiut  ;  at  thai 
Itme  the  tail  showed  as  a  feeble,  fine  trace  about  1}°  long. 
Anodier  photograph  was  taken  on  March  7  with  nineteen 
minutes'  exposure,  but  only  a  feeble  image  of  the  head  w.is 
obtained.  A  drawing  by  M.  Baldet,  made  on  March  5, 
when  the  magnitude  was  estimated  as  6-o,  shows  a 
V-shapad  appendage,  the  angle  between  the  two  tails  being 
70*,  Wid  the  southern  tail  being  the  faintest  and  shortest. 

KcpOrta  from  various  countries  emph.-uiise  the  necessity 
for  SpreadiRg  sound  knowledge  concerning  th<^  i  >  met. 
'iTie  suicide  of  a  Hungarian  farmer  "on  .irco.int  of 
Halley's  comet  "  is  followed  by  a  report  from  Odessa  that 
in  southern  Russia  there  is  a  veritable  popular  torror. 
whirh  IS  being  exploited  by  un.scrupulous  persons  for  the 
purpose  of  Obtaining  money,  for  special  prayers,  ic.  from 
the  ignorant  native*.  We  welcome,  therefore,  a  brochure 
received  from  the  Manila  Weather  Bure.iu,  in  which  Father 
Z»-3ck  carefully  analyses  the  .alleged  sources  of  catastrO{diei 
and  shows  how  utterly  puerile  they  are.  Such  brochures, 
1I  printed  in  the  vemaicul«r«  would  do  a  great  deal  townrd* 
aUaying  ctcitement,  widch  otherwise  may  lead  to  serious 
trouble. 

romrr  loioa. — .\  number  of  observations  of,  and  an 
'tih'-mens  for.  comet  loioa  are  published  in  No.  4400  of 
th^  1  jfronomtfclte  SathrithUn.  Among  the  former  are 
som».  made  near  the  end  of  January,  by  the  Lite  M. 
Chsrlois  at  the  Nice  Observatory,  and  an  interesting  set 
communicated    b;ir    Dr.    Ristenpart    from    tiae  Santiago 
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Obs.T\atory.  .\t  S.Tnt.;ij;o  th-y  pick*^  up  the  coiiv  t  about 
thrrc-quurt'^rs  of  an  hour  bi-for^  noon  on  J.irui.'iry 
l23h.  ijtn.,  J.miinry  18J,  and  followed  it  until  aftsr  o  p.m.  t 
at  th-;  tinr:  of  ihe  first  observation  it  was  only  7°  east 
and  3i*  north  of  the  sun.  M'-rr  Castro,  wb.o  made  the 
position  settings  during  thr;  aftrn-oon,  not- ■!  a  striking 
falling  08  in  tho  apparent  brightness  ol  the  comet  during 
the  a|  hoars  he  had  it  under  obaarvatlM. 

t  The  G.*LJicTic  System,  its  Stkuctvre  and  0(ttGtN.«» 
\i\  interesting  discussion  of  the  galactic  system,  its  strtW* 
ture,  origin,  and  relations  in  spac^.  i«  published— in 
English— bv  Dr.  K.trl  Bohlin  in  No.  10,  vol.  zlin.,  of 
th'„'  KHi\gi.  >v.n'~i.!%  Velenskapsakademiens  HmOb^V. 
llavin|4  observed  a  large  number  of  nebuiss  and  chlBtm» 
and,  in  a  previous  paper,  discussed  the  measures  of  tllS 
globular  cluster  M.  01.  Dr-  Bohlin  was  induced  to  take 
up  til  studv  of  the  distribution  of  the  various  daases  of 
the  hravenU  bodies,  and  commenced  with  that  of  globular 
clusi'-rs.  l-rorn  this  point  of  view  he  has  studied  the 
iribuiian  of  a  large  number  of  these  objects,  and  conchldct 
therefrom  that  their  system  is  situated  in  the  centre  4rf  ril* 
galactic  system,  for  only  on  this  assumption  can  tfadr 
iipfiar -nt  clustering  on  one  side  of  the  galactic  circle  be 
«».\plaiiied.  Extending  the  study  to  various  otiwr  classes  of 
celestial  objects,  the  author  evolves  a  systematic  evohltbll 
of  them  which  accounts  for  their  apparent  distribution  and 
virinis  forms.  In  this  hypothesis  planet.-iry  n^ldK 
or  ^;inally  consist  of  rotating  luminous  shells  fitted  with 
vn-  tenuous  matter.  These  shells,  breaking  down  at  thrir 
poles,  form  app.arent  "  ring  "  nebulx*  with  distinguishable 
nuclei.  The  galactic  system  is  supposed  to  have  been  such 
a  planetarv  nebula,  having  reached  at  present  an  advanced 
form  of  run;  n  bula,  of  which  the  system  of  globular  chUtiTS 
forms  the  nucleus ;  the  spiral  nebul.x,  clustered  nesf  the 
poles,  parts  of  th.  br  >k.-n  slv  11  ;  and  the  Milkv  Way,  the 
equatorial  belt.  ni,i^;r.ims  illu>.ti ating  these  distributions, 
and  twentv -s'  vni  r«'prndiK  ;ion8  from  photogrnphs  of 
various  nebulae,  are  shown  on  the  six  plates  accompanying 
the  papir. 

SATinm%  Samuns  urn  Rntoa.— In  No.  610  of  tha 
revived  4slreiMmic«r  Jmunal,  now  edited  by  Prof.  Lewis 
BoH«  Prof.  Barnard  records  sonte  measures  of  the  eclipiMS 
of  Satiim*li  aatellites.  made  by  him  during  1906-8.  The 
mnaiMiTi  am  given  in  detail,  and  soma  interesting  notes 
OR  tha  fimaaiag  «f  tks  MtsUttBS  Rhea  and  Dione,  immedi- 
ately before  the  Ihial  disnn>«irance,  are  appended.  In  the 
case  of  the  former  the  loss  of  light  amounted  to  as  much 
a»  »o  to  a<5  magnitudes.  Me.isures  of  the  «wettve 
dtstanoes  of  the  satellites  and  of  the  positio«.anglei  ol  the 
rings  during  tlie  same  period  are  also  given. 

Tmf.  Svstkm  of  «  HiTRri'i  t««  — From  the  investiR.Ttion  of 
a  large  number  of  pl.a-  s  ;aUr  n  at  ilir  Ooininion  Observ.n- 
tory,  Ottawa,  Mr.  Harper  h.T^  rr-d.  trrmln^d  the  orbit  of 
the-  spectroscopic  bin.-irv  •  II  rcii1i>.  and  bnd*  sever.-w 
departures  from  the  elements  determined  fr  >ni  ^h"  1007-8 
;  s  ,  ctrograms.  The  period,  according  to  this  1  .t- :  d- ter- 
mination, is  4-oa.3S  days,  and  is  a  varying  qu.intjty  ithe 
Journal  of  the  Royal  Astronomical  Society  of  Canada, 
No.  5,  vol.  iii.). 


THE   GAZELLES   OF  SEtST/klT* 

MAJOR  R.  L.  KENNION,  British  Consul  at  Sristan, 
has  baid  the  good  fortune  to  bring  to  U-^ht  what 
are  practicallv  two  new  sp«rcics  of  garell-!:  from  tiv?  Kam 
and  S.-istan  districts  of  eastern  Persia,  •■p'/cim.ns  of  both 
of  these,  pro'iented  bv  Major  Kennion.  b'-ing  eshibiteo_  in 
the  Natural  History  Niuseum.  Ol  the  first  of  these  species, 
tvpified  by  the  mounted  head  of  a  buck  from  Kain,  two 
notices  by  myself  appeared  in  the  Field  newspaper  for  I9o^ 
(vol.  cai.,  pp.  70  and  4W)-  1"  'he  earli.-r  of  th-s^  ,t  w.is 
compared  to  the  Atlas  or  edmi  gazelle  (Ga*£/;<i  cuzien)  and 
Merrill's  gazellft  iG.  merrilU)  of  Palestine,  with  the  former 
of  which,  and  probablv  also  with  the  latter,  it  agrees  in 
the  presence  of  hor;i<;  in  th'-  female.  Compared  with  the 
type^kull  of  MerriU's  gaselle  fi«ired  by  Mr.  O.  Thomw 
ia^wProeecdlnil  of  the  Zoolo^  Societr  fcr  i9B4t 
>  OiMBCandtyiwiiaMaaeritoTkBiMssarteMliibMiiMa^ 
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II.,  p.  ^48,  the  head  of  tfie  K«ln  gasdle  differs  b>  its 
largier  (iii  inches)  and  more  fully  ringed  boriw,  the  munber 
of  rings  in  tbis  qwdnwa  being  sixteen,  tnd  also  by  thrir 
less  distinctly  t-ahaped  curvature  in  profile,  and  rather 
more  sublyrate  form  when  se«n  from  In  front.  In  the 
general  contour  of  the  horns,  the  characters  of  the  face- 
markings,  the  very  tail  ears,  and  the  lar|>c  bodily  size, 
this  ga/ftlle  comes,  indwd,  very  close  to  the  ednii,  and 
in  all  thf-se  rcsptxts  differs  from  the  goitn-d  Razellc  (G. 
SHbgiilturosa)  of  western  i\  rs:;i,  ,is  it  also  ilo  >  L>y  the 
smaller  extent  of  the  white  area  on  the  butu«.k.s,  wiiich 
does  not  nach  up  to  the  root  of  the  tail,  but  is  restricted 
to  the  inner  sides  of  the  thighs.  In  this  latter  feature, 
shown  in  a  mount<  d  s|)t  i  imen,  the  Kain  gazelle  agrees 
with  the  Indian  G.  bcnnftti,  from  which  it  differs  by  its 
superior  stw  (v]i, mid.  -  height  of  a  fully  adult  buck  prob- 
ably about  :?s  ;ni  ht-s),  larger  ears,  and  more  distinctly 
sublyrate      >l  -lii^litly  incurving  horns. 

In  the  *.rct>nd  notice  1  compared  tlie  Kain  gazelle  with 
ih'  \  irK  ind  gazoUc  (which  I  regard  as  specifically  distinct 
from  the  goitred  species),  and  named  it  G.  yarcandensis 
kennioiii,  not  being  then  aware  that  it  differed  by  the 
presence  of  horns  in  the  female  and  the  smaller  amount  of 
white  on  the  buttocks.  The  name  kennioni  wouM  stand 
as  a  specific  title  were  it  not  th.-»t  in  the  Trocccdings  of 
the  Zoological  Society  for  1873,  p.  317,  Dr.  Bl.mford 
described  a  horned  female  gazelle  front  Jalk,  00  the 
Baluchi  border  of  eastern  Persia,  as  a  new  spedet  under 
the  name  of  G.  futcifront.  In  •  paper  publisfied  in  the 
same  volume,  p.  545,  this  species  was  recognised  as  valid 
by  the  late  Sir  Victor  Broobt,  who  particaktrK-  r.  rrod  to 
the  large  sin  of  its  ears  at  a  distinctive  feature,  especially 
as  compared  to  tuhgia$»rosa.  Later  on,  however,  Dr. 
Blanford.  in  the  "  Fauna  of  British  India  "  (where  Jalk 
is  stated  to  be  in  Baluchistan,  although  in  "  Eastern 
Persia."  he  had  rightly  referred  to  it  as  forming  the 
southern  edge  of  the  Scistan  desert),  idcnti(i'<i  /utii^i  nt 
with  bentii'lti,  on  the  ground  that  a  male  ohMimd  hv  Sir 
O.  St.  John  appeared  inseparabl.  from  th-i-  l.Ttt-  i.  t  ;om 
the  f.ict,  however,  that  the  K  iin  district,  vvhith  is  Ihe 
tinr-h -rn  continuation  of  tli  S.  i^t.ui  desert,  is  the  home  of 
.1  I:irge  gazelle  allird  to  /<r)i)i<  f/!  in  tb"  pre«pnr<»  of  horns 
in  the  female  and  the  small  'M'-nt  uf  tlu-  wl'lt.-  .tna  on 
the  rump,  hut  with  larger  l  ar-  and  rather  more  s,i i .ii<- 
horns,  -I'.'  I"  (  in  ti.>  1U1  doii'it  that  this  gazelle  is  no  otlu  r 
than  ius.itmif,,  which  must  be  re-established  as  a  species. 
Giizriia  Viiri  linden iit  kennioni  therefore  becomes  G.  fusci- 
/roHi.  altiiough  Kennion's  gazelle  may  b«  retained  as  the 
Knglith  name. 

This  being  so,  it  is  dmthtful  whether  the  Indian  G. 
hennetii  really  occurs  in  I''  rsia  at  all.  In  "  F.asti  rn 
IVrsia  "  Dr.  Blanford  stated  that  h<  obtained  a  male  refer- 
able to  that  spf'dts  from  the  H.irnpur  district  of  eastern 
Persia  (alluded  to  as  being  in  Baluchistan),  which  differed 
from  Indian  examples  only  in  some  details  of  the  horns, 
adding  that  he  believed  this  gazelle  to  extend  on  the  low- 
lands to  the  head  of  the  Persian  dulf,  while  above  the 
3000-foot  contour  it  was  rralaced  by  the  goitred  gaxeNe, 
distinguishable,  even  at  a  aistance,  by  its  lighter  colour. 
From  the  new  evidence  it  appears  that  the  lowland  goaelle 
of  the  Persian  Gulf  is  fuseifrmt$  rather  than  bmnetti. 

The  second  of  the  Seistan  gaseHes  Is  represented  bv  an 
adult  male  standing  about  39  inches  at  the  shouldnr,'  and 
characterised  by  the  great  «i«  of  the  ears,  the  marked  in- 
Curving  of  the  tip*  of  the  sublyrate  horns,  and  the  small 
extent  of  the  white  area  on  the  rump,  which  does  not 
reach  the  root  of  the  tail.  In  most  of  these  features  this 
SOeciea  resembles  the  Yarkand  gaz«  lb-.  .t-  it  ;iKo  doi  in 
tfie  absence  of  horns  in  the  female,  although  it  diti.  :s  ti\- 
th  '  '-m  ill  extent  of  the  white  on  the  rump.  whi>  U  in  fli. 
Yark.ind  «pecies  (plate  v.  of  Blanford's  *'  Mammals  of  the 
SiM  ,i-id  \',it  kai',d  Mi-s'ion  ")  is  very  larg--  mid  a^i  •  iid>,  lugh 
up  on  eacit  <.id(  of  th.-  root  of  the  tail.  This  ^a/.  lie  gTf:at\y 
exceeds  suhgulturos.i  in  si.;e,  as  well  as  in  th.-  nui<  h  larger 
ears,  ks>  divergent  horns,  and  the  smr«tl.  r  \\  liite  rump- 
patch,  but  rpsembles  that  species  in  that  t|v^  male  has  a 
"goitre."  Taking  the  mounted  specimen  in  the  museum 
as  the  type,  It  may  be  known  as  the  Seistan  gazelle,  G. 

I  he   foregoing  species  collectively  indicate  a  transition 
from  the  edmi  and  bennelH  type  on  the  one  hand,  to 
that  of  the  goitred  gatelle  on  the  oUier,  as  is  indicated  in 
NO.  2111,  VOL.  S3] 


the  case  of  some  of  the  Asiatic  specie:,  by  the  folloviiig 

tabic  :— 

(a)  PemalM  homed ;  no  goitre ;  tips  of  horns  not  dis- 
tinctly inturned ;  rump-patch  small. 
(1)  Indian  gazelle — G.  bemutti. 

Height  iiboLit  2s  or  a6  indies;  ears  moderate;  no  intum- 

ing  of  horn-tips. 

{»)  Kennion's  gazz-lle  ~G.  fttscifron^. 

Larger,  heig.'u  probably  about  inches;  ears  longer: 
hoin-tijis  ■^lightly  inturned. 

(u'j  l''.-!na!i  s  (except  marica)  horrdeib ;  a  guitre ;  Hps  of 
horns  distinctly  intuin'-d. 

(h)  Kuiiip-patch  small ;  face-markings  distinct. 

(3)  Seistan  gazelle — G.  seislanica. 

Very  Inrge ;  height  about  29  inches ;  ears  veiy  ioog ; 

horns  sublyrale. 

(h')  Kump-p;itch  large. 

(f)  Face-markings;  horns  sublyrate;  colour  dark. 

(4)  Saikik,  or  Yarkand  gazelle — G.  yaTcanden%ts. 
About  the  size  of  last,  but  ears  apparently  shorter. 

(c')  Face-markings  nearly  obsoie^i  horns  divergent: 
colour  in  winter  very  pale. 

(<)  Goitred  g.iaelt'    r7.  fuAgulturoso. 

Size  small,  24  to  26  inches;  ears  short;  females  ham- 
less  ;  dark  lateral  band  faint. 

(<>)  Marica  gazelle — C.  marica. 

Kars  taller;  females  horned;  dark  lateral  band  distinct. 

The  African  edmi,  and  probably  the  Syrian  MetriU't 
quelle,  eome  in  the  ttnt  gtaup.  The  Mongolian  G.  guttu- 
fOM  is  a  larger  member  of  flie  last  group,  distinguished 
by  the  small  rise  and  pecaUar  form  of  the  horns  of  the 
bucks,  which  do  not  diverge  after  the  fashion  of  nA- 
gutturosa.  The  Central  Asia  C.  fntwobkU  is  aaedicr 
allied  type. 

Certain   immature   gazelles   from   Eastern    Persia  now 
exhibited  in  the  Zoological  Society's  Gardens  as  G. 
gwflKrosa  are  apparently  G,  fumfrom*. 

R.  Lydekus. 


BOURNES,   OR  INTERMITTENT  SPRINGS. 

TNlERMrriKNT  streams  br.ak  out  in  our  chalk 
vallos  wiicti  there  has  been  a  partial  return  to  the 
eonditions  of  rainfall  prevailing  diirinj^  the  peritxJ  of  th. 
t-xeavntion  of  the  valleys.  The  ell.et  uf  a  heavy  raitlfjH 
is  not  s.ji>n  imni'  diaiid) .  A  iHiiirn..  may,  indeed,  brtik 
out  during  a  temporijry  drou(.;lu  following.  Its  immediai' 
cause  is  the  rise  of  the  s;iturati(jr;-levi-l  uiUil  ".t  intei"'rt> 
the  bottom  of  the  valtrv .  1  he  water  then  rises  out  of  th- 
ground,  and  flows  until  iln'  curve  of  saturation  sinks  l>v 
reason  of  the  relief  aflordtKl  by  the  flow.  WTule  sail 
rising,  the  bourne  will  make  its  appearance  «t  SUCCeWW 
points  higher  and  higher  up  the  valley. 

These  bournes  afford  a  valuable  clue  to  the  m'  tliLwi  ol 
form.ition  of  dry  chalk  valleys.  Given  a  period  of  greater 
rainfall,  and  the  permanent  rise  of  the  saturation-ltv^i 
would  give  a  permanent  stream,  with  considerable  power* 
of  excavation.  Flints  lining  the  bed  of  the  Croydon  Bourn' 
•re  covered  with  a  calcareous  incrustation,  so  that  sohitim 
and  corrasioo  would  both  do  work  in  the  fonnatkw  of  the 
valley. 

The  earliest  record  of  the  Croydon  and  other  boum-^ 
has  been  traced  by  Mr.  BaUlwIn  Latham  to  Waricwtb  s 

Chronicle."  which  shows  that  in  1473  "  womerc  ytimt 
ranne  hugelv."  Bournes  rose  at  St.  Albans,  Lesrisbsn. 

and  Canterbury,  as  well  as  at  Croydon.     In  Lebsdif 

"  Itinerary  "  reference  is  made  to  a  bourne  at  Drelingfl^l^ 
near  Dover,  and  this  was  also  flowing  in  1904.  the  ye.-ir  « 
the  last  great  flow  of  th--  Croydon  Bourne.  In  VorksWrt, 
the  vipsies  or  gipsevs  ar^  .apparently  similar  to  bourn**. 

"  Naill'oiiine  "  is  .1  name  fonn.rrly  given  to  them  in 
or,  with  a  corrupfifm  of  ihr  spelling,  *'  EylcbourfU 
"  Wellesbniirne  "  and  "  WinteriKivirne  "  .ire  also  met  wi*- 
The  Hertfordshire  Bourne,  whieh  has  again  l>--en  artiv* 
th  -.  \.-.ir,  w.is  foriivr'v  known  as  tlir-  Wcnmer,  or  \\ on*f. 
Diis  is  rcftrr. :ci  t.i  b\  r.Tniden  as  breaking  out  ntu 
Watling  Strei  t.  Childn  y  (iMui  sa\s  th.it  it  is  popular!' 
believed  that  it  never  breaketh  fut  hut  i!  foreti'llf'li 
dearth  and  scarcity  <if  corn,  or  'dNe  sohk  extra  irdirarr 
dangerous  times  shortly  to  ensue."  This,  indeed,  was  a 
very  customary  auperatitiioa  in  connection  with  all  Ibese 
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bournes.  Pestilence  and  plague  followed  them ;  but  we 
can  safely  say  that  the  share  that  they  had  in  thpso  results 
was  to  disturb  ilu-  tilth  of  previous  years  which  had 
accumulat'-d  in  their  channels,  and  when  they  ran  throu(<h 
undraini'd  vilta^c^  to  scatter  the  germs  of  disease  far  and 
wide. 

Croydon  may  be  regarded  as  the  centre  of  a  number  of 
bournes.  In  addition  to  that  known  as  the  (.'roydon 
Bourne,  there  is  what  was,  no  doubt,  once  its  tributary 
bourne,  the  Merstham  or  Marlpit  Lane  Bourne.  There 
was  formerly  one  in  the  Wickham  Valley,  and  others  at 
t'heam,  C'arshaltun,  and  I-Ipsom.  The  Merstham  Bourne, 
which  i*  also  flowing  this  year,  yielded,  according  to  Mr. 
Latham,  1,108,530  gallons  a  day  on  March  21  at  Stoat's 
Ne»t.  This  now  rises  in  a  culvert  which  was  made  to 
rtceive  the  waters,  when  the  springs  ran  high,  in  the  build- 
ing of  Merstham  Tunnel,  and  it  follows  the  valley  north- 
ward townrds  Croydon,  but  sinks  into  the  ground,  as  it 
hai  from  tim.'  immemorial,  at  Red  Lion  Green,  Smitham 
Bottom.  This  disappearance  has  not  yet  been  explained. 
II  it  continued  a  mile  and  a  half  further  along  the  valley 
it  would  join  the  Croydon  Bourne  at  Purley,  and  together 
they  would  proceed  by  the  bourne  culvert  to  swell  the 
volume  of  the  W'andic  where  it  emerges  from  beneath 
Croydon. 

The  present  flow  of  the  Croydon  Bourne  is  not  so 
fMensive  as  that  of  1004,  when  its  point  of  origin  gradu- 
ally receded  from  the  grounds  of  the  "  Rose  and  Crown," 
Warlingham,  and  the  gasworks,  which  became  completely 
surrounded   with  water,   to  the  Marden   N'allev,  which  it 


surface  of  an  iron  or  steel  bar  when  permanently  deformed, 
and  they  indicate  the  locality  of  the  distortion.  Observa- 
tions show  that  these  lines,  in  simple  cases  of  loading, 
have  an  inclination  of  about  50°  to  the  direction  of  ma.vi- 
mum  principal  tension.  Assuming  that  this  inclinatiun 
remains  the  same  under  more  complex  conditions  of  load* 
ing,  it  becomes  possible  to  construct — at  least  in  direction— 
the  syslem  of  niaximum  principal  tension  from  the  lines 
ol  Luders  found  upon  a  distorted  piece.  This  method  has 
been  employed  with  some  success,  but  it  suffers  from 
Certain  disadvantages.  When  the  variation  of  stress  is 
considerable,  only  those  parts  of  the  bar  where  the  stress 
is  greatest  show  any  lines,  unless  the  piece  is  so  much 
deformed  that  the  original  distribution  of  stress  is  greatly 
altered.  Thus  the  constructed  stress  system  is  either  in- 
complrrte  or  inexact. 

.\  more  useful  method  is  suggested  by  the  similarity  in 
the  problems  of  elastic  solids  and  of  viscous  fluids.  Stress 
lines,  which  are  lines  of  stress  direction  in  a  solid,  possess 
certain  points  of  similarity  with  stream  lines,  which  are 
lines  of  flow  direction  in  a  liquid.  In  order  to  verify  this 
connection,  the  comparison  has  been  made  between  the 
stream  system  and  the  corresponding  stress  system  for  a 
nuntbcr  of  two-dimensional  cases.'  The  mi-thod  employed 
consists  in  subjecting  a  steel  bar  of  uniform  thickness,  but 
of  varying  width,  tu  a  tensile  load,  until  a  number  of 
Liiders'  lines  arc  developed.  The  corresponding  flow 
diagram  is  obtained,  by  means  of  the  well-known  Hele- 
Shaw  apparatus,  for  a  channel  of  the  same  outline  as  the 
bar.    1  h(!  position  of  one  point  on  each  line  of  Luders  is 
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Sud  ban  >)  inche*  wide,  |  inch  thick,  rcdnrrd  in  widlh  to  1)  inche*  by  mnint  of  (1)  two  uw  ruts,  (\)  two  anxnUr  nolcbn  of  90*,  (5)  two  temicircul*r 
The  light  bandt  aie  the  lines  of  Luders.   The  fine  daik  Itnei  have  been  (ran>fetr«d  from  ihe  corrcspoodisg  flow  diagrams  (t\  (4)1  aod  (6). 
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entered,  as  far  as  Bughill  Farm.  Thence  the  dry  chalk 
v.»lley  winds  away  to  the  escarpment,  and  we  may  reason- 
ably conclude  that  th**  stream  formerly  tilled  the  whole 
valiey.  This  year,  although  the  gasworks  at  Whyteleafe 
have  a  fair  amount  of  water  in  the  field  around  them,  the 
rising  point  has  fallen  short  of  Bugtiill  Farm,  and  in  the 
opposite  direction  has  not  reached  Purley.  Its  yield  was, 
however,  reported  by  .Mr.  Latham  as  2.300,980  gallons  a 
day  on  March  31  at  a  spot  bflow  the  "  Rose  and  Crown." 
There  is  no  regularilv  in  the  appe.irance  of  the  bourne. 
It  last  was  si-«rn  in  the  winter  of  1903-4,  and  previously 
in  1897.  There  were  annual  flows  from  iR7f>  to  1883 
inrlusive,  and  it  is  interesting  to  note  that  Mr.  Latham 
has  accurately  predicted  the  last  fourteen  flows  from  the 
rainfall  measured  in  numerous  stations  on  and  about  the 
Downs.  E.  \.  M. 


STRESS  USES  .WD  STREAM  I.ISES. 

THE  general  conditions  of  stres>  at  any  point  in  a  loaded 
body  .  have  been  reduced  to  certain  mathematical 
equations,  but  there  is  considerable  difliculty  in  applying 
these  equ.itions  to  any  but  the  simplest  cases.  F.xperi- 
mpntal  methods,  therefore,  are  welcome,  though  they  may 
give  only  approximations  to  correctness.  One  such  method 
consists  in  deducing  the  stresses  from  the  distortions  pro- 
duced by  the  lo.id.  The  application  of  this  method  is 
frequently  very  diflicult,  but  it  has  Ijeen  simplified  by  the 
Hivovery  and  study  of  the  phenomenon  known  as  Liiders' 
liiws. 

Luders*  lines    are   markings   which    appear   upon  Ihe 
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transferred  to  the  flow  diagram,  and  the  form  of  a  line 
of  distortion  passing  through  this  point  is  constructed 
geometrically,  assuming  that  the  stream  lines  represent 
stress  lines,  and  that  the  inclination  of  the  lines  of  dis- 
tortion to  these  is  50°.  The  toiisiructed  line  is  then  super- 
posed upon  the  corresponding  line  of  Luders  ;  any  diverg- 
ence is  an  indication  of  a  defective  method  or  of  faulty 
construction. 

The  figures  illustrate  the  results  of  three  such  cases. 
Although  the  correspondence  between  the  constructed  lines 
I  and  the  actual  lines  of  Liiders  is  not  perfect,  due  chiefly 
I  to  certain  inherent  defects  in  the  methcxl,  there  seems  little 
I  doubt  that  in  these  rases  the  stream-line  system  is  a  fairly 
accurate  representation  of  the  system  of  maximum  principal 
tension.  G.  H.  G. 


SCIESTJFir  KSOWLEPGE  ASP  ISDUSTRIAL 
DEVELOPMEST. 

'T'HF  pri/es  and  certificates  of  the  successful  students  of 
^  the  Bath  Technical  School  were  distributed  by 
I  Principal  F.  11.  Grifliths,  F.R.S..  of  the  I'niversity 
College,  Cardiff,  on  February  2,  when  he  delivered  an 
jiddress  in  which  our  educational  systeni  was  discussed, 
and  the  value  of  technical  education  emphasised.  We  are 
indebted  to  the  account  of  the  proceedings  in  Ihe  Bath 
Hfrald  of  February  5,  and  to  Prn  and  Pencil  for  November, 
1909,  for  the  facts  contained  in  the  following  summary. 

•  "A  New  Eipctrimcntal  Method  of  InircaiKaiinc  Certain  Sjnrtemt  of 
Slr«u.'°  Hy  fi.  H.  Gulliver.  Proccedlnc*  of  the  Royal  Society  of  Edio- 
burgh,  Sesisin  1909-10,  vol.  sxx.,  part  i.  (No.  3). 
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The  totlCT  periodieal,  which  U  i«wed  by  the  studenti  of 
the  Cardiff  Tedmlcal  School,  published  :t  short  article 
dealiiw  irilfa  iN  value  of  sdenoe  in  industry  by  Principal 
CrUBUii,  isfalch  be  elaborated  in  his  address. 

Frinapsl  Grifflth*  ai^d  that  personally  he  prefers  th« 
worda  taehnieal  education  rather  than  technical  instruc- 
tion, became  we  want  in  a  technical  school  to  do  some- 
thing mora  Ifaan  the  beginnings  of  a  trade ;  we  also  want 
to  eapand  the  horieon,  increase  knowledge,  and  increase 
tbdr  abffltieK  apatt  from  the  incr«a!i«d  power  it  gives  thn 
atudanta  of  wnlng  their  living  later  in  life.  We  arc,  he 
eontbiiNd,  paaaing  tnrough  «  time  in  wlUdi  Hiere  are  certain 
diflieuttiea  natiiralif  aneiag.  There  ie  no  doubt  that  in 
the  last  tan  Teara  there  has  been  a  marked  change  in  the 
aspect  in  wbieh  the  question  of  education  is  regarded  by 
the  people,  and  these  who  need  it.  In  such  a  time  of 
change,  as  well  as  the  advantages,  there  are  dangere.  We 
an;  apendtn^  m  eBormoiu  turn  of  amaqr— »6,oob»oboI.— 
from  Impenal  aaureee  In  educating  chtMran  ts  read,  write, 
learn  anthmetict  and  so  on.  Into  handa  of  these 
children  weapons  are  being  put,  and  then  thqr  aie  not 
taught  how  to  use  them.  It  is  a  learfst  bhit  on  tba  whole 
education^  sfstem  of  the  oounti7  that  w«  spend  nnliom 
and  millions  of  pounds  in  laying  foundations,  and  do 
nothing  furth^.  A  great  portion  of  tli*  monejr  U  Wasted, 
and  if  it  were  not  for  the  ciAnenee  of  technical  sduiols 
and  the  eontinoation  classes  flw  ntuation  wouM  be  worse 
sttU.  The  time  most  come,  said  Principal  Griflltht.  when, 
if  the  educational  syetem  of  the  country  is  to  be  used 
to  the  best  advunta{;e,  it  must  be  recognised  that  young 
people,  on  leaving  primary  schools,  and  not  able  to  get 
the  advantagN  of  secondary  education,  nniet  be  eompeUed 
to  give  a  eotatn  portion  of  the  time  between  the  a^  of 
sbtieett,  seventeen,  and  eighteen  to  studying  coroetbing 
which  may  be  of  value  to  them  in  after  Hie. 

Dealing  with  technical  rducntion,  lie  insisted  that  the 
prosperity  of  this  country  depends  upon  its  IndiMtries,  and 
that  its  industries  are  dependent  on  tlw  mnieation  of 
science.  The  truth  of  the  tormer  ^tancnt,  ne  aald,  wifi 
ba  ^eratljf  adn^tted.  but  as  r^nrde  the  latter  there  is 
some  scepticism.  It  is  Afficutt,  ior  example,  to  see  die 
direct  connection  betwet'n  the  aoologist  pserii^  through 
his  and  dissecting  the  minutest  inaeets,  and  the 

progress  of  a  great  commercial  undertaking-  The  con- 
nection is,  howwrer,  close  and  real.  Take,  for  example, 
tint  great  work  now  In  process  of  accomplishment,  the 
Pnama  Canal.  The  man  who  sHoceasMly  constarocted 
the  Sues  Canal  was  defeated  in  Fananta,  not  by  tiie 
physical,  or  even  the  political,  difficulties,  but  by  malaria 
and  yellow  fever.  It  has  been  stated  that  in  the  enormous 
■work  wMdi  was  done  before  the  project  was  abandoned 
by  the  French,  a  human  life  was  saciifioed  for  every  cubic 
yard  of  earth  excavated.  This  is  now  a  story  of  the  past, 
and  the  death-rate  amongM  the  workers  to-day  but  slightly 
eaceeds  that  prevalent  in  many  of  the  American  States. 
How  has  this  change  come  about?  No  small  part  has 
been  played  by  the  School  of  Trofrfcal  Medicine  esiaUished 
\if  the  University  of  Liverpool. 

An  daborate  and  prolooged  Investigation,  in  the  course  of 
which  valuable  lives  were  unfortunatcty  sacrificed,  resulted 
In  the  discovery  that  the  dissemination  of  both  malaria 
and  yellow  fever  is  due  to  so  insignificant  a  creature  as 
a  certain  species  of  mosquito,  a  discovery  which  will  un- 
doubtedly have  a  profound  effect,  not  only  on  such  under- 
takings as  the  Panama  Canal,  but  on  the  moreii  of 
civilisation  in  the  future. 

It  is  interesting  to  reflect  that  this  discovery,  fiice  many 
others  which  have  profoundly  affected  the  commercial 
communit>-,  has  been  made  by  men  Without  any  thought 
of  financial  return,  but  who  have  been  prompted  solely  by 
their  love  of  researdi  and  their  desire  to  add  to  the  common 
stock  of  knowledge  of  mankind.  It  Is  not  too  much  to 
say  that  every  increase  in  natural  knowled^  will  ultimately 
prove  to  have  its  use  and  application  in  the  affairs  of  daily 
Dfe. 

Faraday  was  the  first  to  evtablish  the  fact  that  an  electric 
current  may  be  generated  by  the  movement  of  a  conductor 
in  a  magnetic  field.  When  he  first  exhibited  at  the  Roval 
Institution  the  crucial  experiment  which  vindicated  his 
reasoning  in  this  matter,  a  lady  afterwards  inouired, 
"  But  If  so.  Prof.  Faraday,  what  Is  tiie  use  of  it?"  His 
reply  was  a  m<'mornhV  nir,  "  Madam,  wilt  you  tell  me 
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the  use  of  a  neW'ibem  dilld?  Beflact  for  «  moment  «a 
the  fruits  of  FanMbgr'*  diseoseiy.  Tne,  numoem 
improvementa  have  bean  made  In  tba  practical  applicsiion 
of  the  principle  bf  many  woricers,  but  all  die  «|fHlcatiu» 
of  electricity  wbidi  are  now  to  frequent  oa  to  be  reganU 
as  familiar  are  baaed  on  the  production  of  electricity 
the  expenditure  of  msdunical  energy.  Wherever  a  dynaou 
is  used,  there  you  have  an  application  aprung  from  the 
brain  of  Faraday. 

Mr.  .Stanicry  Jovons  baa  made  an  approximate  estimito 
of  British  capital  invested  in  electrical  undertakings 
which  may  ba  r^rded  as  dependent  on  the  mechanical  I 
generation  of  ek^cal  power,  tt  is  safe  to  say  that 
at  least  185,000.000/.  of  capital  are  tbos  emphyed,  sad 
profitably  emplovcd,  not  only  in  incnafing  Che  eonfM 
and  welfare  of  the  poputetion  as  «  whole,  but  in  nJiardiag 
employment  whtdl  otherwise  WOuM  be  wantinf- 

Examples  of  a  similar  idnd  cMiM  be  multipliad  nhnoR 
indefinitely;  but  the}-  are  mentioned  not  so  nmdi  is 
establish  a  proposition  n>  to  direct  attention  to  the  impert. 
ance  of  sdennfic  investigation,  not  only  on  its  acadenit 
side,  but  also  from  a  practical  point  of  view. 

It  is  by  a  recognition  of  tbM  tratii  that  Gennanv  lut 
in  recent  vears  outstripped  US  hi  some  respects  in  the  is* 
dustrial  race,  and  It  Is  to  sudi  uwtitutions  OS  our  tednkat 
schools  and  the  labocotorica  of  owr  coU^ec  tiiat  w*  amst 
look  for  the  supply  of  men  who  are  in  tbe  future  to  nsten. 
if  possible,  the  supremacy  which  seems  to  be  passhig  frost 
us.  It  must  be  remembered  timt  not  only  must  meortb 
receive  encouragement,  but  WO  muol  train  men  In  vdum 
this  country,  as  compared  with  both  GemJOny  and  the 
United  States,  seems  somewhat  dellcient^Hnen  wlm  haw 
sufficient  scientific  knowledge  and  lAtBty  to  compnhcnl 
the  discoveries  of  otiMTP  and  to  appiv  Mdl  discoveries  t» 
the  pr.ictical  affairs  of  lift.  Hen  tRIO  can  act  as  inter- 
mediaries  between  the  laboralnry  and  tiie  market-place  it 
is  the  special  mission  of  our  terhnical  odiools  to  supplv. 

In  conclusion.  Principal  (Srifiltba  eomiaented  on  the  fact 
that  the  man  of  business  Is  not  now  at  cynical  of  sdence 
as  once  he  was,  and,  observing  that  no  scientific  dtacereij 
is  useless,  he  added  that  there  Is  nothing  more  fikety  to 
advance  sdence  than  tiie  institution  of  technical  schools. 


ANV  sensai'on  >  f  "  wind  "  felt  in  a  dirigible  balkton  it 
only  tint  (Uie  to  the  independent  speed  of  the 
balJ  inn.  It  w  ill  ;iUvays  be  the  same,  whether  it  be  a 
following  or  a  liiad  wind,  neither  more  nor  less  intenw, 
because  the  surrounding  wind  is  nothing  but  a  movement 
of  the  atmosphere  in  which  the  balloon  is  submerged. 
Relatively  to  the  ground  below,  a  dirigible  balloon  may  he 
going  with  the  wind  at  too  miles  per  hour,  or  aganut  Ae 
wind  makini:  hi  .nlway  only  at  five  miles  an  hour.  If  its 
engine  be  working  at  the  same  power  in  each  cose,  the 
speed  of  the  vessel  relatively  to  the  atmosphere  is  the 
same.  Its  rnv<'lope  is  only  calculated  to  sustain  the  ipttd 
of  which  its  fngines  are  capable,  and  its  stability  depends 
upon  a  certain  pressure  of  air  not  being  exceeded.  Best 
in  mind  ;h:«t  wind  is  a  !j  <J\  nf  calm  air  naoving  more  or 
less  rapidly.  To  the  neronnut  wind  does  not  exist.  He 
is  in  calm  ;  the  f  nrtb  is  muving.  A  dirigible  balloon  may 
be  in  a  current  nf  air  moving,  say,  from  west  to  essl 
at  fA'-ntv  nrt.  <;  p^r  hcur.  With  whatever  speed  it  Oiay 
be  capable  of,  she  b.iliuuti  cm  move  freely  about  in  thst 
current.  The  flow  of  air  is  always  from  the  bows  to  th* 
stern,  aiid  it  is  alw.nys  of  exactly  the  strength  given  bj 
tlip  imlfprndi  r.t  <pi;'"tl  nf  the  airship. 

No  af.  ilopv  of  niv  marine  vessel  except  the  submarine 
is  of  anv  us-  t  ■>  us :  for  in  "lie  sV.ip  ynii  have  either  get 
a  sail  giving  you  leverage  on  tb"  .lir.  or  you  lisse 
the  leverage  of  your  keel  or  prpp'  ll-r  Rsving  VOU  pOW 
against  the  wind.  An  airship  cannot  tack '  mgW 
manner  of  -t  m:!riin»  vessel.   Nothing  is  tO  bo  gained  by 

adopting  a  lig-Mg  course.   

In  mechanical  flight  the  action  of  the  air  on  the  npper 

SodctT  of  Am  br  Mr.  cTc  tkuMr  and  puhlMMd  ia  the  Joomel-  «r  ihe 
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side  0/  a  plane  has  nothing  whatever  to  do  with  lifting 
power.  For  instance,  there  is  the  familiar  experiment  with 
fuper  sonietisies  brought  forward  to  show  that  the  air 
^sing  over  the  back  of  the  plane  lifts  it.  As  Phillips 
b<rl!sved,  it  creates  a  vacuum  on  the  upper  rear  extremity, 
li.iJ  the  paper  naturally  is  pressed  upwards ;  but  let  me 
t^plain  the  fallacy  of  the  argument  which  seeks  to  show 
that  the  upper  tide  of  the  plane  therefore  gives  lifting 
power.  If  that  piece  of  paper  were  free  in  the  air,  it 
would  oot  matter  how  hard  one  blew  on  its  upper  surface  it 
«rauld  not  lift  It  is  only  when  it  is  held,  in  fact;  and 


ably  bei-auic  thfv  are  unable  a:  present  to  sptak  with  any 

It  items  a  long  way  from  cricket  to  flying,  but 
mark  bv  Mr.  P.  K  " 


a  rc- 

bowl- 


.   af  Ainhip  acaiaM  Side  Wind. 


iL  A,  surtios-poinb  B,  dcuiutioo.  TIm  ihadad  MidM  is  a  atsrfns 
I  Ka^A^  k  tha  |Mb  e(  the  ainhip  widt  ngMd  le  tiia  alb  Tfea  daiua 


ihc  HJting  power  is  derived  entirely  from  the  expenditure 
of  energy.  The  harder  one  blows  the  more  it  lifts.  The 
power  to  rise  is  derived  entirely  from  the  energy  with 
which  one  blows,  or,  in  the  alternative  of  a  plane  being 
driven  through  the  air,  entirely  from  the  energy  of  the 
motor.  There  is  no  lift  at  all  without  the  expmditure  of 

power  by  the  engine. 

Scarcely  any  of  these  theories  of  the  action  of  the  air 
SD  the  back  of  the  plane  have  been  mathematically  formu- 
lated.   Indeed,  we  are  only  on  the  threshold  of  the  science. 

No  analogy  of  the  behaviour  of  other  fluids  is  of  much 
eae  when  we  cone  to  deal  with  the  air.  The  air  is  oot 


Fic.  In  Ab  caie  ibe  wind  i«  ilraoger,  i.t.  a  longer  body  of  air 
patw»  in  ihe  uune  time.  l*he  adr'Chip  Iherrfore  has  6trth«r  lo 
travc!  urich  rcfsrd  to  iu  paungc  ihrcugh  ihc  air  and  take>  longer 
in  order  to  arrive  at  B.  Apparantly,  while  the  ainhip  keeps  lo 
r  aagis,  it  M««B  atoag  tlw  dotMd  la*  A.  B. 


a  perfect  fluid.  It  is  a  very  turbulent  llttid.  There  arc 
vortices  and  reverse  movements  at  the  baclc  of  the  plane. 
Practically  nothing  is  known  of  the  mathematics  of  the 
subject.  The  leading  mathematicians  are  silent,  and  I 
have  observed  that  the  only  theorists  putting  forward  their 
condtisioos  as  if  they  were  capable  of  scientific  proof  are 
'niflor  nen  of  science.  It  is  very  necessary  at  present  to 
k'^t?  an  open  mind.  Sir  George  («reenhiU  and  Mr.  Horace 
Darwin,  who  have  been  appointed  to  the  A8ronautical 
Adviaoiy  Coounittee,  have  net  jet  issued  any  statement  as 
to  didr  researches  not  that  tnejr  are  unwilling,  but  prob- 
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Warner  in  an  article  on  modern 
ing  the  other  day  suggests  an  important  con-.ideraUun  for 
aviators.  The  great  cricketer  was  discussing  "  swerving  " 
balls,  and  ho  said,  The  heavier  tlie  air  the  greater  the 
cushion,  and  in  the  thick,  sms>k(-laden  atmosphere  of 
Sheffield  or  Bradford  Hirst  will  swerve  infinitely  more  than 
in  the  clearer  and  brighter  climate  of  Sydney,  Adelaide 
or  Johannesburg."   It  is  scarcely  necessary  that  we  should 

point  out  the  applica- 
tion to  flight.  .An  acro- 
planist  who  found  it 
easy  to  sustain  flight  at 
twenty  miles  an  hour 
\vh  n  near  the  ground 
might,  on  attaining  an 
altitude  of  4000  feet, 
find  it  necessary  to  in- 
crease bis  speed  to  forty 
miles  an  houTf  or, 
rather,  he  could  never 
get  so  high  unless  his 
engines  were  capable  of 
giving  the  increased 
^ced. 

An  attempt  to  secure  some  measure  of  stability  is  to 
place  the  planes  at  a  dihedral  angle,  as  in  the  Antoinette 

monoplane,  in  which  the  wings  extend  from  the  body  in 

the  form  of  a  shallow  V.  This  method  was  also  formcrlr 
used  by  Bl^riot,  but  the  tendency  nowadays  is  to  have 
horizontal  and  even  slightly  concave  surfaces  for  the  sake 
of  the  t'conomv  of  surface  involved.  Now  if  Bl^-riot  re- 
verted to  the  dihedral  plane,  he  would  have  to  make  his 
machine  two  or  three  feet  longer  on  each  side.  The 
dihedral  plane  is  also  wasteful  of  power.  Instead,  as  we 
have  seen,  he  relies  entirely  on  the  wing-warpiiig  arrang^- 
mrnt  for  staiiililv. 

Cocking  tried  an  inverted  parachute  in  order  to  secure 
a  steady  fall  instead  of  the  swinging  movement  which  all 
parachutists  have  to  i-ndure.  It  is  true  Cocking's 
apparatus  gave  way  under  the  strain,  but  in  any  case  it 
is  quite  certain  that  he  did  not  give  large  enough  diameter 
to  his  parachute,  made  on  that  principle,  to  sustain  htm. 

This  brings  us  to  the  discussion  of  a  rather  contentious 
point— that  of  the  suspended  centre  of  gravity.  We  have 
seen  bow  early  gliders  depended  bektw  the  sustaining 
planes.  Now,  in  Ihe  Antoinette  the  weight  is  carried  on 


aCa  cnrvifl  plaas. 


the  same  Wei  as  the  sustaining  surface.  Well,  in  the 
BtiJriot  cross-Channel  machine  the  centre  of  weight  is 
slightly  b'-iow  the  sustaining  surface.  In  the  Santos- 
Dumont  it  is  considerably  below.  In  the  newest  Rl^not 
it  is  also  Well  below,  and  in  tli-'  Chauvi^re  monoplane  it 
is  as  much  as  3  fert  Ih-Iow.  Now  from  what  has  hern 
already  said  it  will  be  seen  that  this  serures  stability  only 
in  the  very  smallest  d'-^in-e.  and  that  the  weight  would 
hav"  to  hf  30  or  40  fei  t  bnlow  in  nrdiT  to  s<>cure  the 
desind  etTect  ;  and  tlu-n  \ou  could  \ms--x  ii<-X  tli-  driving 
power  ri'-i  c  ssary  ;  but  it  is  pruhahic  that  M.  Bl«5riot,  M. 
Santos-I )un)ont.  and  .VI.  Ch.iuvier'-,  in  constructing  their 
machines  in  this  way,  have  an  c\e,  not  to  improve  stability, 
but  to  other  advantages.  By  this  method  they  can  obtain 
various  constructional  advantages,  above  all,  a  continuous 
le  ading  edge  by  which  they  greatly  economise  lifting  power. 
In  short,  they  manage  with  a  smaller  machine.  Thqr 
make  no  effort,  be  it  noted,  to  rely  any  less  upon  their 
wing-warping  arrangements. 

An  aSroplane  must  travel  at  a  certain  speed  to  support 
itself  at  all.  To  enable  it  to  rise  to  a  hif^er  altitude  the 
power  must  be  increased.  There  is,  of  course,  a  marghi 
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cf  variability ;  but  bcyund  this  margin  merely  to  point  the 
firvating  rudder  at  an  increased  angle  is  insullicient. 
^'ou  can  obtain  ascrnsional  power  at  the  expense  uf  spe>Hl, 
but  there  is  a  point  below  which  the  speed  must  nut  be 
f  duced. 

There  is,  as  we  have  seen,  a  natural  speed  for  an  aero- 
plane, and  this  natural  sp(red  is  only  clastic  within  limits. 
A  remarkable  variation  on  one  machine  was  shown  by 
M.  Delaftrange  at  Doncastor.  With  a  cross-Channel 
lilf^riot,  to  which  he  had  attached  a  jo  horse-power  Gnome 
motor,  flying  with  the  wind,  he  flew  at  a  rale  uf  forty 


Another  instance  of 


Fig.  4.— Position  of  Pilot.   A,  Amoinetlc,  R.E.P.    n.BUriot.    c,  SanUM-DjnuMii. 


miles  per  hour.  On  the  very  nest  day,  in  a  dead  calm, 
with  the  same  machine,  he  flrw  at  the  rate  of  fifty  miles 
an  hour.  The  difTerence.  which  was  equivalent  to  ao  per 
rent.,  was  due  to  the  fart  that  he  was  getting  more  work 
out  of  the  motor.  On  the  same  type  of  machine,  with  a 
15  horse-power  Anzani  motor,  the  best  speed  was  only 
.-■bout  thirty-three  miles  per  hour.  M.  Delagrange  said 
he  could  vary  the  speed  30  per  cent 
driving  a  flying  machine  with 
increased  power  has  been  pro- 
vided by  .M.  Santos-Dumont, 
who  put  a  40  horsc-powrT 
motor  to  his  little  monoplane, 
which  gives  about  300  per 
cent,  more  than  the  usu.tI 
proportion  of  power  to  lifting 
area. 

■'  Now  to  obtain  great  vari- 
ability of  speed  we  shall  have 
to  have  lifting  surfaces  that 
can  be  enlarged  and  diminished 
at  will,  and  correspond  with 
different  engine-power. 

The  most  scientific  attempt 
to  obtain  the  variable  plane 
urea  is  on  the  ("hauvi^c 
monoplane,  in  which,  while, 
in  present  d<rsi|<ns,  the  lead- 
ing edge  remnms  rigid,  thr 
plane  is  quite  flexible,  and 
the  rear  edge  can  be  let  for- 
ward or  pulled  back  by  the 
tightening  or  slackening  of 
cords,  so  that  the  width  of 
the  plane  is  either  narrow  or 
l>road.  When  n;irrow,  for 
I>igh  speed,  the  pressure  of 
the  air  bulges  the  plane  to 
an  increas^-d  curve. 

.\s  to  the  development  of 
thf  flying  machine,  diflferentia- 


Thc  near  luUirr  will  st-e  machines  in  which  three  or 
four  passenger*  can  be  carried,  and  in  which  the  control 
tan  be  in  the  hands  of  two  pilots.  Sooner  or  later  «e 
shall  get  the  machine  attempttd  with  two  motor* 
instead  uf  one ;  and  quite  certainly  we  shall  have 
I  ill!  machine  with  variable  lifting  surface  and  variable 
power. 

We  know  that  an  aeroplane  can  descend  safely  on  to 
water.  .M.  Latham  did  that  in  his  attempt  to  cross  the 
C  hannel.  Suun  we  shall  have  machines  that  can  ascend 
from  water. 

Thp  use  of  dirigible  balloons,  especially  in  this 
count  ry,  where  strong  bre«zes  are  common,  calls 
for  airship  harbours  at  frequent  intervals.  Prob- 
ably shelter  walls  capable  of  being  turned  round 
to  the  wind  in  any  direction  will  l>e  used.  Each 
will  have  a  stafT  of  attendants,  and  the  walls  will 
not  always  be  standing  erect,  but  will  be  so  madi> 
that  they  can  be  run  up  in  a  few  minutes  whrn- 
ever  an  airship  appro,iches  and  signals  its  ne*d. 
To  have  them  every  ten  miles  or  so  all  over  the 
country  always  standing  would  be  intolerable. 

.\n  airship  has  nuiliing  to  fear  from  any  wind 
whiK-  she  is  in  the  air,  but  on  landing  even  an 
ordinary  breeze  may  wr*tk  her.  It  is  all  very 
Well  for  the  Germans  to  show  us  what  they 
can  do  with  dirigible  balloons,  but  in  thi: 
great  central  plain  of  Europe  there  is  comparatively  litti* 
wind.  They  are  not  handicapped  as  we  are  ;  but  in  thi< 
rountry  so  frequi^ntly  .md  quickly  do  strong  winds  spring 
up  that  it  may  be  doubted  whether  any  airships  that  could 
not  be  quickly  deflated  would  be  of  use.  W'e  may  dis- 
cover that  we  can  only  employ  thi-  semi-rigid  and  the  non- 
rigid  balloon.  The  rigid  balloon  at  liarrow  may  be  a  big 
blunder  after  all. 


lion   will,   in  the  main,   re-  ir,o 
spond    to    certain  demands. 
We   can   clearly   foresee  de 
vclopment   with  both  mono 
plane  and  biplane. 

The  racing  aeroplanes  will  probably  be  monoplanes  with 
comparatively  small  lifting  surface,  high  speed  giving  the 
necessary  lifting-power.  The  racing  ai.-roplane  will  not 
carry  a  great  weight,  and  the  power  of  the  engine  will  be 
required  for  driving  at  .t  gn-at  s|>cfd  without  more  waste 
of  energy  than  is  unavoidabU-.  It  is,  of  course,  an  axiom 
that  the  greater  the  speed  the  less  the  waste  of  power. 
Monoplanes  will  very  probably  develop  into  a  permanent 
racing  type. 
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j._Xhe  Chainicr*  Monoplane.  An  attempt  to  embody  the  principle  o(  the  varitlile  liflinK  turface.  The 
plane  has  a  ri«id  leading  edge,  but  n  il«lf  simply  a  «ail.  In  flight  the  pre»*ure  of  air  undemeaih  gi»e»  it  a 
camber.  The  rear  edge  can  be  slackened  and  tiglilened  at  to  rait  different  ipccdt,  the  sides  allcmauly 
or  in  unison. 


.1    AM  7 /O.V.I  L   S\'S,T¥Al  OF 
EDiC.niOS.' 


TECHNICAL 


'T'HE  problem  of  remedying  the  admitted  inefficiency  ol 
^     otir  present  methods  of  t»'chnical  education,  and  uf 
invigorating  the  Industries  of  this  country  with  progressive 
scientilic   spirit,    while   at   the   same  time   increasing  thr 

'  Krom  a  piper  read  bebre  ll»e  Association  of  Teachers  in  Technical 
In»tituti>>ns  (Wc-).!  Vorkshire  tiranch)  at  l.ecdv,  on  .\pril  }.  by  Dr.  Kobcfi 
Pohl. 
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supply  of  skillc*!  workim-n,  is  of  ih-  greatest  national 
importance,  and  is  a  problem  th'-  bolucion  of  which,  in 
view  of  internation.il  industrial  tump'-tition.  ^fxromes  daily 
more  pressing.  It  only  natural,  thcrcfur'',  that  ex- 
pressions of  discoiir.'iit  with  !hc  present  conditions,  and 
toggcstions  for  iir.])n.\.Mn.  [U,  should  be  heard  from  n\any 
>icWs  :  !h»>v  romr,  r.-it  ipnlv  from  thr  rducationists,  but  aUo 
from  th"  r  rnplo\ !  r.  thf  representatives  of  the  working 
cUsics,  and  thr  ratepayers,  and  with  e>sp«i:i!  forcif  from 
the  social  rrforiner  ;  finally,  Wt-  hear  from  Cabinet 
Ministers  themselves  that  Icgisslation  on  the  subject  i* 
under  consideration. 

If  we  proceed  to  analyse  the  expressions  of  opinion,  as 
r-vealcd  during  the  last  twelvr  months  in  special  papers, 
pri^^idf-nti-il  addresses.  reports  and  discussions,  too 
:  j  u  riit.s  In  r'  for  to  individually,  there  is  a  clear  indica- 
tion that,  harelv  concealed  under  a  superficial  diversity 
of  vievv-poiiu.  tlie  ideas  liav  already  crystallised  round  two 
liindamentat  ;iri neip!t»<s  which  are  ci-rlain  to  form  the  basis 
of  all  future  .  onstrui  live  work. 

These  are: — (i)  ihcrc  should  be  a  thoroughly  organisr<l 
svitem  of  t.Thntcal  ••ducation,  leadin|<  up  from  the  primary 
und  secondary  M  h;niU  to  tin-  technical  school,  and  having. 
j<  its  crown,  ih-  I -ehtucal  university,  cvi-ry  stagr-  of  iltf 
system  being  in  inltnute  conl.ict  with  the  next,  so  far 
p^s'iible  without  ov.  i ';,ipi»ing,  and  the  educational  work 
iiiiist  b'>  r.irried  out  in  (he  closest  possible  cooperation  with 
111'  .  niployr  f.  (ii  This  s\st<-m  should  be  a  national  m\<' : 
rh.1t  is  to  say,  the  Hoard  of  ^duration  sfiould  not  onlv 
in<p.vt  .irid  supervise  the  individual  institutions,  but  should 
ensure  proper  coordination  ;  extend  by  law  the  li-aving 
for  children,  when  and  where  necessary  :  enlist  \>\  all 
svailable  means  the  reoperation  of  employers,  and  intrt)- 
due«-  a  uniform  system  of  examinations  and  degrees  ;  and 
•t  should,  from  its  exalted  position,  wn'ch  the  working 
of  the  svsicm.  comparing  it  with  that  of  oilvr  nations,  and 
•,;»;i-rally  employing  and  developing  the  powerful  weapon  of 
rei.-hnical  e<lucation  in  the  interests  of  die  indiistrlw  and 
t'v-  progress  of  the  nation  .ts  a  whol>-. 

I  take  it  as  being  agreed  upon  that  the  scientific  le.-ideri 
of  industry  require  much  more  complete  training  than  the 
mk  and  til  -  of  the  inilustrial  army,  chiefly  the  additional 
training;    (1    strict    scientific    accur.icy,    of    research,  and 
originalir>-.    That  in  view  of  the  numlxTS  to  be  dealt  with  ' 
in  both  Si.-ctions,  res|ycf!v-^lv,  there  must  H''  n  Inrge  number  ; 
i'>f  schools  for  the  rank  nnd  hie  in  close  <  onMct  with  local  i 
i-^dustries,  and  a  small  number  of  colleges  for  the  ofilcers. 
This  means  decentralisation  in  the  case  of  lower  technical 
<-hools,   and  centralisation  for  the  technical  universities. 
I   h.nve    de.-\lt    in    a    previous    paper    with    the  Prussian 
t-^fhnical  universities  (N.xTfRK,  .\pril  i',  ineirt,  vfil.  Ixx.x.. 
p  105).     Mow  does  Prussia  attend        bi;  n-  .  d-.  nf  ih  ?  rank 
ind  file?    'I'here   wi're.    in    irrr.iT,    3  J   national  engineering 
■.-hools,  14   n.nttonal  l;ni)l>rnc;  si  li  ols.  7  national  .irt  and 
Ttisan  school-c.  njid  t  State-supported  municipal  fechnic  d 
<j  iiools  of  dilTi  r'ni  l,lnds.  including  (>  textile  schools  and 
7  higher  te\tili    <;i  i^>,,K     Most  of  these  institutions  d«>  p(>  ' 
'veninj;  woik,  .Tnd  ••tudents  pass  through  *V'-V  :r.;i'ii 

cours"s  ext.  iidini;  o\er  several  year^.  r>urtri:«  this  time 
they  .ire  nnr  in  iMi;tact  with  prs'  tire,  exi -jit  that  the 
building  stud(  HI-:,  iii.ikrr?:;  the  Hp«;t  of  riimatic  conditions, 
frequently  work  in  <ii:ni;irr  .uui  sj.irlv  during  the  winter 
n*.ftnths.  and  that  other  stndenu  soisietime*  d"*  practic.il 
work  during  the  summer  \m.  at  ions.  Gener.Tllv  spr  .iking, 
however,  the  students  ar^-  not  in  contact  with  practice. 
I  :>kii  irf'ii  B  to  the  view  that  there  has  been  too  much  , 
•"'ntraiisafion  in  this  branch  of  technical  education.  .\s 
^  ronsequenee,  there  is  a  lack  of  intimate  conl.nct  with 
luc.il  industries,  .ind  insufficient  amnlgantation  of  thror\ 
ir>d  practice.  Furll-  rjm.re.  rnost  of  these  schools  do  not 
teally  train  'killed  workmen  and  artis.nns,  but  wh.it  m:i\ 
b*  termed  th  •  nDn-commissioned  ofTirers  of  the  industrial 
army.  The  cwir-es  are  somewhat  expensive,  :>nd,  through  1 
''t  almost  cnniii".  '■  .ibsenre  of  a  svstetn  of  hol.Trsliins. 
fh'V  cater  more  for  the  middle  cl.Tsses  than  the  working 
rl.'»s5es.  .Another  defect,  and  a  very  serious  one  in  nn 
opinion.  Is  the  absence  of  svstemntic  cooper.tf;Ai  Veiweeu 
th»<e  schools  and  the  terhniral  uni\ •  1  siti' s.  w  herel>\ 
Mudents  of  exceptional  abilitv  wouki  be  sent  up  to  the 
latter. 
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In  Enfil.iiid  tlir-  rorresponding  educational  work  ik  over- 
lii-hiiiii;;lv  cariid  on  evening  classes,  and,  though  in 
principle  1  .mi  in  the  fullest  .Tgreenient  with  those  who 
object  to  .ill  •v  iiing  work  and  uish  it  transferred  to  the 
d.-iv,  I  raniiMt  Inj;  admire  the  magnitiL.jnt  wurk  now  done 
ui  i.l-r  the  ours'-  ss  >teni  in  evening  schools,  and  the  most 
valuable  .uid  uriKiu-'  features  of  the  sam^-.  What  are  they? 
It  is,  firs'.  .LFid  lorenuist,  tl'.e  intinuite  and  continued  con- 
tact of  the  students  with  practice  which  infuses  their  daily 
work  with  heightened  interest  derived  from  the  application 
of  their  studies,  and,  on  the  other  hand,  reacts  on  the 
teacher  and  makes  the  courses,  though  they  must  remain 
theor'tiral,  yet  of  a  thoroughly  practical  n.nt\ire  and  best 
siii:ed  ID  :h.  ri' .  lis  of  the  local  indust:I-s.  It  is,  >t  1  ondly, 
the  complete  eiinilnntion  of  the  bitter  disappointnicni  which 
many  day  st.id.  [its,  in  jproud  possession  of  lirst-class 
certificates  and  diplomas,  now  experience  when  they  find 
that  they  cannot  secure  any  suitable  employment.  This 
"  sandwich  "  or  "  half-tirne  "  system,  which  we  so 
fondi mil  when  it  is  a[);iln  d  t,i  pi  i:ii,i;  \  ,  tiiK  ,it ioil,  i-,  in 
n:^  \  :'  w,  the  -denl  svs-.  in  for  the  training  of  the  industrial 
r.ii'k  ;iiiil  tile.  I  .1111  tl>  reior-'  of  opinion  th.it  thus,' 
dciue  lo  st-e  the  pi<-s.i  lit  ■■vi  iii£ig  Work  abolished,  and  the 
day  schools  developed  on  tli  '  Cierman  lines,  are  very  ill- 
advised.  Whatever  we  do,  let  us  retain  the  gre.it  feature 
of  the  English  principle,  that  is,  the  OHuuiiont  t:. lining 
in  factory  and  school.  Let  us  make  the  present  evening 
courses  much  more  elllcient  by  establishing  proper  coop<-ra- 
tion  with  the  i-mpluyers,  and  by  reducing  the  hours  of 
laf  ioin .  so  that  it  becomes  possible  gradually  to  shift  the 
centre  of  gravity  from  the  evening  to  the  day.  Thus  we 
shall  obt;iin  all  we  are  siiui  i^  for  without  kisiiii^  the 
great  feature>  I  have  emplia.sisi  il.  a«  w»l!  .is  tli.  truly 
democratic  spirit  of  the  present  s'.stem  and  its  !iu!d  on 
the  iTi.i«<e«  of  the  population.  In  ndvor.iting  progress  in 
tliis  direition,  W'-  shall  work  in  li.Trmonv  with  the 
eniiglilrtf'd  enipl  n  T  and  with  th-^  tr.idrs-  unions,  and  we 
have  on  our  side  tlie  pvvwerfnl  influence  of  the  s.m  ial  re- 
former as  expnsscd  in  the  reports  of  the  Poor  I.nw  <\>in- 
niission.  Indeed,  the  President  of  ihi  Hoard  of  K<Uu  a- 
tion,  in  a  replv  fo  ;i  deputation  from  the  Trades  Union 
Congress  onlv  .1  f-w  d.ivs  :i;^o,  indirated  that  legislation 
on  these  tines — im  ludi'i;;  the  rnisino  of  the  leaving  age 
and  technical  class,  s  , luring  d.utime  in  cooperation  with 
oniplover* — ^is  under  consid*  rat  on,  .md  it  remains  fo  ns  to 
insist  :l,,it  llie  Bill  shall  be  speedily  ])rcKlut  ed  .ii-.d  p'.ai-  d 
on  the  .Statute  book  in  a  shape  which  ronforrns  with  >  .ir 
views. 

W'.-  mtist  convince  employers  thnt  tli-  d: v  kipuirnts 
which  are  shortly  to  take  pk'.r  •  ,ire  first  .ind  for' most  in 
their  own  interests,  and  we  sliould  insist  th  it  di  finite 
provision  be  made  in  the  promiseil  Bill  for  an  :idv'is<irv 
board  to  be  attached  to  each  technical  scliool,  such  board 
to  have  subcommittees  representative  of  the  chief  local 
industries  and  trades ;  but  there  is  a  further,  and,  if 
possible,  more  important  [loint  to  be  considered.  The 
fe.hnical  school,  as  thus  firmly  established  fev  Ltw,  must 
11-  be  an  isolated  unit  in  our  education,il  svst' m,  Imt  it 
must  be  a  link  in  a  complete  chain.  It  mu^r  join  it  the 
bottom  with  the  secondary  school,  esp.  ;  i.ilK  w  ith  the 
teehnical  secondary  laid  down  .as  a  desi.lf  i  n-uni  in  our 
resolutions  of  last  year,  and  it  should  Ir  ad  u])  tj  the 
technical  imiversitv  above.  It  is  the  need  for  an  organic 
connection  of  tli'  •  n'iiiary  work  with  the  highest  form  of 
technical  education  on  which  \  wish  to  lay  particular 
stress,  \o  better  form  can  I  imagine  for  this  link  than 
that  of  .n  comprehensive  and  national  scheme  <r>f  maint^n- 
anc  scholarships,  by  means  of  which  the  s-nd-  n's  of 
excr-piional  ability  and  enthusiasm  are  lifted  up  and 
trained    to    he  '  the    srientiAc    leaders    #nd  original 

workers. 

What  would  Im'  the  cost  fo  the  nation  of  su.  h  1  s,  heme? 
Assuming  250' national  srho!r>rships  to  Ive  awarded  annuallv. 
tenable  for  four  years,  \ahie  75/.  per  annum  and  free 
tuition.  We  arrive  at  the  trilling  expense  for  this  highly 
productive  scheme  of  75,000/.,  about  one-thousandth  part 
of  wh.it  we  spend  everv  ve.ir  on  unproduciive  nrmnments. 
Surel\',  looking  at  it  from  a  l)usin,'ss  poi'it  of  v'.w.  no 
.rounder  investment  coukl  be  iniai{incd,  and  there  is  little 
doubt  that  if  the  nation  would  imiitutc  thin  magnificent 
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p!,Ti,  th  ;riuiiicipalit!<:-*,  the  '.v.<!!hy  industrial  and  pro- 
frs-Mr,.il  sicieties,  arid  pr.v.it.j  Vf factor* ,  would  oome 
ioi  watd  to  ex}>and  it  and  make  it  titorc  fruitful. 

Thus  we  have  arrived  at  the  technical  univtrs;ty,  and 
in  p.T;«itn^  I  will  only  remark  that •  up  to  this  level  of 
techni  al  •  il.u',i;i.iii  there  is  every  Hkclihood  of  Prussia 
having  shnrth-  to  Irurn  a  great  dfnl  from  Enpland.  Thn 
aspect  ch.in^'  s  c ouipletely,  nowi at,  when  wo  ^  onf  mplatr 
the  higher  brandies.  In  the  lattT.  in  Prussui  we  find 
thorough  organisation  and  efficienc>  ;  in  rn(,'I:md  we  find 
chaos  and  waste  of  energy  and  money.  The  explanation 
is  simple  :  the  Prussian  technical  high  schools  arc  national 
institutions,  just  sufficient  in  numh€»r  for  the  nerds  of 
the  whole  nation  to  allow  of  intense  specialisation 

in  all  branches.  Tho  mnny  Eniclifli  institutions  attempting 
higher  technical  woik  wtc  founded  by  private  persons, 
guilds,  scw-ipfi'-u,  tnunirip.ilitics,  and  whosoever  liked  to 
di<;tingui-.li  inm-i  If  iti  tV.is  dircclion.  'X\\r  iiat:(.>n;il  ("tovrrn- 
ni'rnt  hai.  made  tlx-  sad  mistake  of  gciUTOuslv  supportinc; 
all  tlirsc  well-meant  efforts,  so  far  witli  littlu  r-j^.-ird. 
apparently,  to  th'>  effect  of  the  one  on  the  other.  ihv 
borough,  and  i  v.-n  the  county,  is  far  too  small  a  feeding 
arr.i  for  a  iijotitrn  technical  university,  with  its  large 
stafT  of  specialised  experts  in  .tH  brnnches,  training  original 
wrti-k'>r«,  carrying  out  industrial  research,  and  generally 
ji  -in-  aring  the  industries  with  progressive  ideas. 

Hou-  it  be  possible  to  bring  about  the  formation 

of  such  '  r'nit  iit  \iri"s  orsitics '  Without  doubt,  the  difficul- 
ties of  iiiis  tii>k  .irr-  formidable,  yet  they  can  be  sur- 
inoj-r-d  by  a  simni^  .Minister  of  Education,  and  the 
accomplishment  wiil  'iiin  for  him  the  gratitiid-  of  genera- 
tions. 

.As  an  introduction  to  a  discussion  on  this  jiarticular 
question,  one  or  two  suggestions  may  perhaps  be  accept- 
able. Needless  to  say,  decisive  steps  in  the  direction 
;i-.cU;  .it-d  im:-t  li'  preceded  by  an  exhaustive  inquiry  of  a 
Royal  (\imniissloi)  into  the  whol^  subject.  One  of  the 
aims  of  th'  rommission  would  lir  to  discover  a  ready 
means  of  correlating  the  work  of  universities  with  that 
of  other  institutions  which,  as  yet,  is  non-existent.  It 
may  be  found  desirable  that  all  Exchequer  grants  for 
educational  purposes,  without  exception,  should  pass 
through  th''  IJoard  of  Education  in  such  a  manner  that 
the  grant  becomes  an  effective  weapon  of  or^;.uiiv.Ttion. 
Another  important  point  to  be  settled  is  the  number  of 
tffhnical  imiversities  needed,  and  their  respective  feeding 
areas.  I  believe  that  thre*  for  England  and  Wales,  one 
for  Scotland,  and  one  for  Ireland,  or  i-vn  b.-st,  would  be 
found  to  b*"  suffui'nt  for  many  years  to  come.  Finally, 
the  mos'  diffiruli  point  M  to  tM  method  of  iKoctdure  will 
have  to  be  dt^'id^  <1 

It  appears  not  unlikrly  thai,  as  a  result  of  th'  inquiry 
of  the  special  Royal  Commission  appointed  last  year,  such 
amalgamation  may  soon  W  brouj;ht  about  far  as 
London  is  concerned,  and  an  early  extrusion  of  th"  prin- 
riplf  to  the  provinces  would  then  be  within  the  t  iiic;e  f.f 
probability.  The  Ic.iding  institutions  at  present  •xistir.jj 
in  each  university  area  decided  upon  would  form  th"^  con- 
stituent colleges ;  they  might  have  the  fir^t  and  second 
vears'  coursrs  in  <  onuiioi\  wliicli,  r.f  nr'cr'<s;t\  ,  would  be 
gfU'^rallv  wienlitic  and  fdura'.ioTial  in  tliaiactcr.  including 
surh  subjects  as  nation:il  'Lorjomy.  industrial  history. 
•ndiisTrial  legislation,  patent  law?,  ic.  but  the  higher 
hranrhes  would  hr  distributed  .-iri.ording  to  the  nature  of 
thf  instifutlcns  and  the  industrial  ailivities  of  the  districts. 
Thus  the  drsirrd  ( anceniration  of  effort  and  of  students 
would  be  securt  j.  .«nd,  bv  a  process  of  natural  develnp- 
m^'Ht.  the  formation  -d  a  I  irge  staff  of  specialists  in  e.ich 
branch  working  in  iminialr!  contact  n-ith  their  respective 
industries. 

Higher  technical  education  in  England,  if  developed  on 
Nuch  lines,  would  have  adopted  only  one  important  point 
from  the  Prussian  system,  that  is.  organisation  on  a 
national  basis,  a  point  which,  in  my  opinion,  is  indispen- 
sable to  success.  Other  and  less  important  points  of 
similaritv,  such  as  the  uniform  system  of  examinations 
and  of  legally  protected  degrees,  would  come  as  a  natural 
consequence.  in  more  than  one  regard,  of  profound 
import.inre.  however,  the  English  would  be  far  in  advance 
of  any   existing  system,   so   far   a«  my  knowledge  gflW  5 
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first,  in  its  democratic  principle,  culminating  in  the 
cllararter  of  its  students,  who.  gatl-.-rtd  by  a  process  of 
siftin;^  and  selection,  represent  the  genius  of  the  rising 
^'■nTation   in  wh.Tt'ver  splierv  it  h.tve  bee."  born — 

a  class,    not   of   ailstoerati.    idlers,    but    of  enthusiastic 
work 'VS.     This  ir!-.il   w.    ^h.ill  approach  only  gradually, 
yet  ;t  is  in  sight,  and  we  mav  acrr>Ierate  its  coming  by 
adyoearint;   that   th--  fees  of  t'lf  11.  \y   uniyersities  for  aU 
,  except  the  scholarship  students  shaii  not  be  kept  low,  but 
i  shall  be,  at  any  rati\  in  proportion  to  the  cost  of  such 
I  insrifutions.     Tlie     •-eboiarship     s;'jd<"nts     will     thus  pr?. 
I  dominate  more  r:nd  inort.  wbieii  m.ik'  s  i;  p<n~tble  at  tht 
same  time  to  adjust  tb''  number  of  highly  trained  men  to 
the  needs  of  the  industries.    \\>  shall  thus  avoid  excessive 
supply,  whieh  is  a  s  Kial  and  r.-pnomic  danger,  and  b  a 
blame  offn.  .and  no;   j:ii.istl\.  attached  to  the  German 
high  srbnols  :  aiul.  rmal!;, .  rbe  close  cooperation  of  the  new 
univ(  rvi"i(  s    with    the    respective   industries   would  be  a 
'  «inti|ue  f'  aiure.    It  would  be  maintained,  not  onlv.  as  in 
(r-iniaru.  through  the  professors  and  lecturers,  but  througli 
their    advisory    boards,    and,    what    is    perhaps  ntort 
important,  through  the  students  themselves,  who  have  been 
in  contact  with  practice,  not  merely  for  a  short  term  of 
I  pupilage  lik"  the  average  Germn  Btudcflt,  but  who  haW 
parsed  "  through  the  mill." 


UNIVERSITY  AND  EDUCATIONAL 

iNTELUGSNCE. 

Dr.  .Arthur  Willev,  F.R.S.,  dinttor  of  tru  natu  ,  ; 
history  museutn  at  Colombo,  has  been  af^ointed  to  the 
chair  of  Moeiogj  at  McGlll  L'nlv«r^ty.  Moniml. 

Oh  Fridagr.  April  »*,  the  Education  Bill  reatricting  ha](- 
time  empl^nuent  will  be  considered  by  the  Houm  of 
rommoa*  if  the  Govcmnent  leeive  the  day  free.  It  ]» 
hoped  tiMt  dole  will  be  found  for  the  codHderatiBa  «i 
this  important  and  lonf>delay«d  reform  in  the  pnstat 
Parliament. 

The  London  Inter-collegiate  Scholarships  Board 
'  announr^»s  that  an  examination  will  be  held  on  May  to 
for  twenty  entrance  scholarships  and  exhibitions  of  »n 
aggregate  total  value  of  about  1500'.,  open  to  men  and 
women,  and  t'  nable  in  the  faculties  of  arts,  science,  aivd 
engineering  of  University  College,  King's  College,  and 
the  East  London  College.  Candidates  must  have  pa'^'ed 
the  matriculation  examination  of  the  University  of  London, 
or  an  examination  !»ccepted  in  lieu  thereof,  or  be  abk 
to  furnish  some  evidence  of  having  h.id  a  sound  general 
education.  Full  particulars  and  entry  forms  mav  V>e 
obtained  from  the  secretary  of  the  Board.  Mr.  Alfred 
K.  G.  Attoe,  Unlvcraity  College.  Gower  Street.  London. 
W.C. 

!  Tub  Department  of  Aericuhure  and  Technical  Instruc- 
tion for  Ireland  will  in  August  next  award  not  more  thaa 
six  industrial  Kholarships  to  persons  engaged  in  indus- 

I  tries,  such  as  the  woollen,  linen,  leather,  and  tannin;! 
industries.    The  object  of  these  scholarships  is  to  enabk 

'  selected  persons,  who  must  already  have  been  enj(aged  tfi 
one  of  the  higher  branches  of  the  industry,  to  take  a  full 
course  of  instruction  in  an  instituticm  providing  special 
courses  of  an  approved  char.icter,  with  the  vi.-w  of  train- 
ing them  for  the  management  of  such  an  indusir)  .     I  he 

[  scholarships  will  be  tenable  at  som"  higher  institution,  to 

I  be  approved   by   the  department,   in   which   the  induSlTV. 

;  and  the  principles   underlying  it.  are   taught.    They  will 

;  be.  of  the  v.ilue  of  fW.  each,  and  may  be  renewed  for  a 
second  or  a  third  year  at  the  discretion  of  the  Department. 
The  IVpartment  will  also  award  not  more  than  six  com- 
mercial scholarships  to  young  men  having  a  sound  general 

'  e<lur.ation  and  some  commercial  experience.  Th^  object  is 
to  afford  facilities  for  the  holders  to  obtain  training  itt 

I  some    higher    institution,    apiiroved    by    the  Department, 

'  with  the  view  of  their  employiTtent  as  teachers  of  com- 
mercial subjects  in  Ireland.  The  commercial  schoLirshipt 
are  of  the  value  of  toof.  each,  and  arc  te.iabte  for  tm 
years. 
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On  the  Occasion  of  the  opening  of  the  Carnegie  Science 
Building  at  Acadia  University,  Wolfvillc.  N.S..  last 
October.  IVof.  11.  A.  Burtutead,  of  Yaie  University, 
delivered  an  address  on  the  function';  of  a  uiiiversiiv 
laboratory.  A  reprint  of  the  address  is  publi^hi  d  in  Science 
of  Maicli  11.  .\f:tir  dealing  witti  s.  i'ntific  siudies  from 
thf  disciplinary  .inr)  ethical  points  of  view,  and  iirj;inf; 
;h.i-  t!),;-y  .sr"  p' culi.irly  .idapt'-d  to  tlic  purpo.^o  of  I'  adiri;; 
vuii.n^  ni- n  into  she  p.Tths  uf  carfful,  sfnsible,  ftMrl'  -i. 
oi-if:;n.-iI  thinking,  he  point^-d  out  that  I..h,  r.itr-.  <;  h.'i\''  .1 
muih  biciher  educational  function  to  p'-rfarni  than  merely 
to  produc--  enginwrs  or  tcctmic.-il  clir  niists  or  practising 
physicians;  but  Prof.  nutustcMd  initisted  mo'Jt  on  the 
laboratory  t,.'';n;^  ;i  plaro  for  r-search.  Truf  r»-f.irch,  rr.il 
ifientific  pioneering,  docs,  not  strongly  app  .d  tr-  the 
f^'-H'^-ral  public;  its  applicntions  may  be  rrnint:\  it  shows 
no  ;rtimf-di.ite  profit,  its  achievenicnts-  arc  not  sprctarulnr, 
and  arr  often  too  technir.Tl  to  bo  undrrstood  fully  bv  .nny 
but  experts.  Thus  it  comes  about  that  it  m.ist  b" 
encoura^;«d  and  supported  by  the  more  cnlighten<'<)  fr.u- 
tion  of  mankind,  and  thr  chief  .Tgency  tlirough  which  this 
support  may  be  given  is  the  university  or  coll'-p.-.  No 
other  institution  has  been  devised  or  siv:ns  likelv  to  b.^ 
invent'-d  which  ran  p<rform  the  task  so  well.  Research  is 
not  altogether  a  business,  but  an  art  as  wrl!,  and  that 
whil^  organisation  and  division  of  labour  may  bi-  the  life 
o(  business,  it  is  not  the  soul  of  art.  To  produce  the 
.liphest  results  in  scientific  research  there  must  be  in- 
dtvidiiilitv  and  freedom,  and  there  is  room  for  far  more 
individuality  in  a  university  laboratory  than  in  any  special 
research  laboratory  which  has  hitherto  been  established. 
Engaging  in  research  is  the  best  way  and  the  only  certain 
way  for  a  teacher  to  keep  himself  alive  intellectually  and 
to  retain  his  spirit  and  enthusiasm  to  the  end.  Even  if 
the  college  he  serves  regards  teaching  and  not  research  as 
its  chief  business,  even  then  a  professor  must  be  given 
a  reasonable  amount  of  time  and  reasonable  opportunities 
for  research  in  order  that  he  may  keep  his  Intellectual 
health,  just  as  he  is  given  time  for  physical  exercise  in 
Order  that  he  mif  maintain  Mc  bodily  heiltti. 

When  we  directed  attention  about  two  vears  ago  to  the 
second  part  of  the  first  volume  of  the  Journal  of  the 
.Municipal  School  of  Technology,  Manchester,  a  volume  of 
»3"  pages  of  reprints  of  papers  written  by  members  of 
the  staff  of  the  school  during  the  years  1903-7,  we  ex- 
preitsed  doubt  as  to  whether  the  output  of  research  from 
the  $choat  was  .idequate  in  view  of  the  f.u  t  that  ih-^  ~faff 
numliered  100.  The  appearance  of  vol.  ii.  of  the  journal, 
which  contains  nearlr  300  pages,  and  covers  the  papers 
published  by  the  staff  during  the  year  looS  only,  removes 
alt  possibility  of  doubt  on  this  score,  and  shows  conclusively 
that  the  educational  authorities  of  Manchester  are  alive  to 
the  importance  of  creating  an  atmospher--  of  investigation 
througnout  the  iciiool.  Of  the  sixteen  papers  reprinted  in 
tlie  second  volume,  three  deal  with  pure  chemistry,  and 
fofm  part  of  the  series  on  the  relations  between  outer 
form  atui  chemical  structure  with  which  Prof.  Pope's 
name  is  so  dosely  associated ;  six  deal  with  cotton,  the 
staple  trade  of  Manchester ;  five  deal  with  ..b  ctrical 
engineering  and  its  teaching;  one  with  mechanical  and  one 
with  sanitary  engineering.  This  list  shows  that  the 
inportant  departments  are  all  permeated  by  the  desire  . , 
advance  the  mbject  with  whlcn  they  de-^l  and  we  ina\ 
hope  for  a  long  succession  of  volumes  fiom  the  school 
like  the  one  before  us.  In  the  note  referred  to  above 
regret  was  expressed  that  there  seemed  to  he  little  evidence 
that  the  larger  iiol|Ptechnics  in  and  about  London,  and  the 
technical  aoiooa  m  the  great  towns  of  the  provinces, 
<.C.  Birmtngham.  Glasgow,  and  Belfast,  .idequately 
appreciated  the  importance  of  making  themselves,  above 
everything,  centres  of  research  for  the  solution  of  those 
problems  which  the  highly  specialised  processes  carried 
Out  in  each  dlatrict  are  const.intly  encountering.  Far  too 
many  of  dia  Institutions  of  this  't>-pe  distributed  over  the 
country  are  content  to  record  the  thousands  who  have 
been  taujrfit  elementary  science  within  their  w.ills,  when 

the  record  Is  but  one  of  their  failure  to  do  anything  more 
than  lltl  in  flOflie  of  the  most  conspicuous  gaps  in  the 
fdueatlon  of  titose  who  come  to  th<>m  from  the  primary 
or  secondary  schools  of  the  district.    It  is  necessary  to  urge 
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such  schools  to  leave  elementary-school  work  to  the 
elementary  schools,  and  to  make  themselves  rilirient  as 
centres  for  the  higher  work  of  teaching  and  .'■■i  -arch  in 
the  subjerts  \v!i;l:i  !).;.ir  on  llic  principal  trades  of  the 
district.  May  Uie  -example  of  Manchester  spur  them  on 
to  a  better  use  of  their  opportunities. 


SOCJliTIES  AND  ACADEMIES. 

London. 

Zoological  Society,  April  5. — Prof  E.  A.  Minchin,  vice- 
pi .  sidnnt,  in  the  chair. — R.  H.  WItltoheiMe  :  The  caudal 
im  c't  the  Teleostomi.  The  paper  dealt  with  the  structure 
of  the  caudal  tin  in  about  fifty  different  spe^ries  of  fishes, 
mostly  Teleostei,  and  representative  of  nearly  .ill  the  sub- 
groups. .After  each  sub-group  a  few  general  remarks  were 
added,  and  these  were  followed  by  a  short  summary  of 
results  deariiu;  with  definitions  and  the  taxonomic  value 
of  the  » .iiid.il  fin.~T.  M.  S.  Insiieh  :  Some  notes^  on 
Tasiiianian  frogs.  The  paper  was  based  on  observations 
made  during  rather  more  than  two  years*  residence  in 
Tasmania. 

Paan. 

Academy  of  Sciences,  Apnl  4.— M.  ^rnile  PtcMd  te 

the  chair. — The  president  announced  the  death  of  A. 
.-\gas»iz,  foreign  associate. — Wilfred  tf«  Penwl«ll« :  The 

theory  of  Fontenclle  relating  to  the  constitution  of  comets. 
The  author  maintains  the  possibility  of  Fontenelle's  view 
that  the  comet  acts  as  a  gaseous  lens,  and  discusaea 
Kepler's  objections  to  this  theory. — ^J.  HaaK :  Tlie 
spherical  representation  of  certain  families  of  Lam£.— 
Ren6  Arneux  :  The  longitudinal  equilibrium  and  curvature 
of  the  earning  surfaces  of  aeroplanes.  The  effect  of 
increasing  the  curv.iture  of  the  supporting  surfaces  is  Uy 
increase  the  jjowei  of  support,  but,  at  the  same  timet  the 
resistance  to  translation  is  increased,  and  the  longitudinal 
equilibrium  becomes  unstable. — A.  VoMon  and  H. 
Mowton  :  Ha\elork's  relation  between  double  refraction 
and  the  indi-x  of  refraction.  Havclock's  formul.1  has  been 
\  ritied  'Xperimentally  by  Skinner  and  McComb  for  the 
magnetic  duubk  refraction  of  eight  liquids,  and  the 
authors  have  also  verified  it  for  nitrobensene.  TMa 
formula  is  based  on  the  assumption  that  the  field  modifica 
the  distribution,  but  it  is  also  consistent  with  the  hypo- 
thesis that  there  is  an  orientation  of  the  anisotropic  mole* 
culrs.  -F.  Croso  ;  The  prolongation  of  the  band  spectrum 
of  nitrogen  in  the  extreme  red  and  the  Infra-red.— V. 
Cr#mi«u :  .A  svstematic  error  limiting  the  precision  of 
the  Cavendish  experiment.  \  new  method  for  the  study 
of  gravitation.  The  error  is  caused  by  a  supple  :i..  ri;ary 
couple  resulting  from  the  bending  of  the  supporttng  wire. 
A  method  is  outlined  by  which  this  error  can  be  eliminated. 
— C.  CMnovMU  :  The  specific  refractive  powers  OT 
nptir.i:  constants  of  dissolved  substances  in  very  dilute 
solution  An  interference  method  was  used,  and  the  error 
due  to  d'tTer-iii  s  of  temperature  in  the  two  vessels  die- 
covered  and  '  l  iujiuited.  lonisation  does  not  appear  to 
have  anv  veiisibie  influence  on  the  refractive  power  of  a 
dissolved  substance  in  solutions  of  which  the  concentra* 
lis  .ir-  mori'  than  o-^  gram  per  litre. — Louis  Wortvn* 
stein  :  Th-  paths  of  radio-.active  projections. — .\.  •••••II 
and  I.  Fournier  :  The  reduction  of  the  clilorides  of  boron 
and  arstaic  by  hydrogen  under  the  influence  of  the  silent 
discharge.  Arsenic  trichloride  is  reduced,  and  a  substance 
is  formed  the  composition  of  which  corresponds  to  As,, CI ; 
this  may  possibly  be  a  mixture  of  arsenic  and  a  lower 
chloride '  than  AsCl,.  No  subchloride  of  boron  could  be 
obtained  J  Bouirault :  The  .icid-alcohols  of  conifers. 
Juniperic  and  saliinii  acids.  Juniperic  acid  was  proved  lo 
Hf  CH,(OH).(CIL  ,  (  (>  H.  and  s.ibinic  arid 
CH,(OIl).(CH.)„.CO.H. 

Ihapnic  acid,  extracted  by  F.  Cansonert  from  the  resin 
of  Thapria  GttrgmUa,  was  shown  to  be  identical  with 
juniperic  acid. — Marcel  DvMnlii*:  Some  organic  com- 
pounds spontaneously  oxidisable  with  phosphorescence. 
Eleven  substances  ate  described  Whkh  possess  this 
property,  all  havini:  in  common  the  |group  (SsC— O— ). 
— E.  v«la*iMe:  The  detection  of  he.tamethylenetetramine 
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m  mttttt  mnd  wines.  The  process  is  based  on  the  fractional 
wsrillatkm  of  the  acidified  wine>  followed  by  a  rolnur  test 
with  albuinen,  hydrochlorio  add,  and  nitrous  acid.  The 
btter  is  itatsd  to  be  a  specific  test  for  formaldehyde.— 
P>  IMIImilii :  Materials  for  a  rational  classification  of 
th«  FwiMf  tmptrfttli,^M.  BMtor-Ch«t*l«n :  A  drainage 
emtCt.^H.  ■<rWr  and  R.  Horand  :  The  action  of  the 
ultra^iolec  rm  on  trypanosomes.  The  action  of  xhr-  r.Tv; 
ha*  been  followed  oontinuously  under  the  microscopV. 
The  trypanosomes  become  rapidly  f^ranular.  and  th  ir 
bodies,  having  the  same  refractive  index  as  the  surround- 
Ib<  medium,  cannot  be  seen. — M.  Loeoq  :  The  toxic  pow^r 
of  metaltoldal  arsenic  This  is  much  less  than  tiiat  of 
eorrespondlnit  quMlHties  of  arsenious  oxide. — Emm.  Poaai- 
Meat:  A  urd  of  the  runner  family,  confined  to  the  high 
summits  of  the  Peruvian  Andes.— Charles  Nicollo  and 
1»  Mttnoawnt:  Tlie  experimental  reproduction  of  the 
pustule  of  the  East  In  the  dog.  The  possibly  c.Tnine  origin 
of  flua  diseaae<^Pf  PHwrt :  The  search  for  fluorescent 
subitaflees  In  mineral  watart. 
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TffE  CORRESPOS DEXCE  OF  OLBBHS  ASD 

GAL  66. 

V.'Ultetm  Oibers.  sein  Lehen  u»d  seine  Werhe.  Im 
Auftraf^  dt-r  N.-ichkr,mnien  hfrau>(i€..:rV..-n  von 
Dr.  C.  Schilling.  Z\v<i(cr  Band.  Ikif  f  wech^ol 
/n'ischen  Oibers  und  Causes,  Zweite  Ablh>ilung. 
Pp.  \ ':  -  738.  (Berlin  :  J.  Springer,  igng.)  Price 
10  m.'irks. 

TEN  years  have  elapsed  since  the  (ust  part  of  this 
volume  .iiiiM'.irtil  (Xati  re,  vol.  Ixi.,  p.  4Sr)t,  ihi- 
editor  havini;  binn  prevonK  d  by  ulher  occupation"* 
from  c(Mi)plrting  liis  work,  until  he  secured  the  c<>- 
op("rati*iti  of  Dr.  Kraint-r.  The  present  part  (or  rnilu  r 
vulunio)  coniprisi-s  ihe  yoars  from  1820  to  the  death 
(  f  (fibers  in  iS^i).  Ahliough  it  fi»rni>  part  of  a  pul>- 
lication  intended  10  l<eep  alive  the  memory  of  Oibers. 
the  rent  hero  of  this  volume  is  Gauss,  not  only  because 
h<-  was  a  gri-aier  man  than  his  correspondent,  but 
abo  because  tlie  scientific  work  of  Oibers  was  alnio>t 
finished  before  iSao.  All  the  same,  the  volume  serves 
to  conipU-tf  the  picture  rf  il;o  clmrniinp  personality 
(j/  Oibers  with  which  prcviou>ly  piibli:>hcd  letters  had 
supplied  us,  while  it  almost  forms  a  diary  of  the 
sc'c-ntific  work  of  Gauss  during  the  years  iSjo-^o. 

At  tlie  Uginnin;;  of  1S20  the  new  transit  circle  b) 
Reichenbach  had  just  been  mounted  at  the  Gottingcn 
Observator}'.  and  Gauss  was  busy  studying  what  was 
practically  a  new  form  of  instrument.  Though  he 
was  very  fond  of  cbservii;^,  ihc  Gottingen  Observa- 
tor>'  did  not  accomplish  as  much  as  might  have  been 
expected,  considering  the  devotion  of  the  director  to 
astronomy  an>t  tin  fme  instruments  nt  liiv  iliNju,-,il 
This  was  partly  caused  by  the  various  other  pice  ^ 
of  work  iit  practical  science  which  occupied  so  much 
of  his  time,  partly  by  his  tuvrr  h.u'inq:  nn  ;i-.sist;iiir 
until  the  death  of  Harding  ('.n  1^341,  uUu  l.t  Id  .k 
rather  anomalous  position.  Cieodetic  work  soon  c.-ime 
10  occupy  most  of  Gauss's  time.  The  continuatitin  of 
the  Danish  sur\-ey  southward  throu^;h  Hanover  was 
finally  decided  on  in  JS20,  and  the  work  in  the  field 
was  carried  out  during  the  summers  of  tlte  next  five 
\Tnrs,  most  of  it  by  Gauss  himself,  who.  both  on  this 
aru!  on  r}\<-  1 1  iiiput.-ition  of  the  results,  a  vast 

amount  ot  time.  One  cannot  help  regretting  that  so 
great  a  mathematician  should  have  been  obliged  or 
found  it  necessary  to  do  so  nv.irfi  rouriiu  w  ^k  him- 
self inst«iad  of  merely  supervis.ing  its  execution  by 
others.  No  doubt  this  work  gave  rise  to  several 
theoretical  investigations  of  great  value,  and  occa- 
sioncfl  the  invention  of  the  heliograph  by  Gauss,  but 
these  results  would  have  been  proiluced  equally  well 
by  his  brain  if  the  fatiguing  work  in  the  field  and 
the  arithmetical  drudgery  at  home  Ivid  been  done  for 
htm.  Attempts  were  repeatedly  made  at  Berlin, 
especially  in  iSi4,  to  get  a  post  created  for  Gauss  in 
connection  with  the  Academy  of  Sciences,  but  they 
were  never  successful.  .\t  Berlin  he  would  have  bien 
reiiev<?d  of  all  teaching  worlc,  which  he  greatly  dis- 
liked, and  bis  time  wouM  haii-e  been  almost  altogether 
hit  own.  The  wt^rk  on  the  survey  continued  to  drag 
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on ;  the  present  volume  givi^s  fu't  details  .about  the 
various  stages  of  it,  but  <-vi  r\ihing  of  permanent 
interest  has  already  be<  it  given  in  exoerpt£  from  these 
letters  in  Gauss's  collected  works. 

During  the  second  half  of  the  period  in  question 
Gauss  devoted  himself  chiefly  to  researches  on  terres- 
trial magnetism,  and  continued  to  keep  Oibers  posted 
on  the  progress  of  this  work.  NaturaOy  the  electro- 
magnetic tell  f.^raph  which  was  established  in  183^ 
between  the  .  b^ervatory,  the  Johannisthurm,  and  the 
phy^^ie  il  l  .b  ratory,  a  distance  of  several  th.^ii-and 
yards,  is  described  with  pridc  and  in  flUl  anticipation 
of  the  great  possibilities  of  the  invention.  The 
cooperation  of  Gauss  and  Weber  in  the  magn  lic 
work  came  to  an  end  in  1837,  when  Weber,  as  one 
of  the  seven  professors  who  had  protested  against  the 
King's  i  f    t].i    rMt)-iiiutu-.n,    h:\i    lo   leav  ■ 

Gottingcn.  In  his  letters.  Gauss  exprti-^-s  himself 
with  great  caution  about  this  unpleasant  affair,  be- 
cause, as  he  says  hims(!f,  it  wn<:  not  at  all  unlikoly 
th.'it  letters  were  taiiiprrtd  wi;h  while  they  were  on 
the  way. 

Though  Oibers  in  his  letters  had  no  great  kivesti- 
gations  to  describe  to  his  friend,  he  had  always  some- 
thing of  interest  to  say  about  the  current  scientific 
events  of  the  day.  It  is  interesting  to  see  him  c«ca* 
sionally  give  his  opinion  about  some  of  his  contem- 
poraries. Thus  he  con-iiieri'!  \\'.  Il'-rschel  "a  ),M)od 
mathematical  head,  but  too  much  wanting  as  regards 
scienttik  education,  though  his.  so  to  say.  natural 
niatli.  n  i.itics  generally  guided  him  in  thr  right  dirt  c- 
tion."  .As  to  sichroter,  Oibers  thought  ihat  though  .Mad- 
ler  had  spoken  rather  too  severely  of  him.  he  certainly 
h.ad  very  exaggerated  ideas  as  to  what  his  telescopes 
could  show,  and  believed  that  no  one  but  Herschel 
.  eiuld  verify  what  he  himself  saw  or  imagined  he  saw. 

As  a  sort  of  running  commentary  on  the  progress 
of  astronomy,  Olbers's  letters  are  of  great  interest, 
l  ilt  their  value  to  most  readers  we-ild  have  been  much 
increased  if  the  editors  had  been  more  liberal  with 
footnotes  giving  references  to  astronomical  literature. 
Thus,  when  Gntiss  <.<•{<:  forth  his  gravr  dnubts  as  to 
the  alleged  fraud  of  d'.\ngos,  it  shoiad  have  been 
stated  that  Gauss  much  later  wrote  1  -  .  rt  paper  on 
this  subject,  which  was  printed  after  his  death;  also 
that  the  researches  of  d'Arrest  and  Gyldin  have 
rendered  it  at  least  extremely  doubtful  whether  any 
fraud  had  been  committed.  Similarly,  when  Olbcrs 
assumes  it  to  have  been  proved  that  Hell  falsified  his 
obser\alions  of  the  transit  of  \"cnu<,  it  should  have 
been  pointed  out  that  Newcomb  must  thoroughly 
established  Hell's  innocence.  The  nebula  mentioned 
on  p.  4  i  N  G.C.  7-''>3,  and  the  mysterious  nf-h'il  i  of 
Cacciatore  (p.  461)  is  N.G.C,  6541.  as  to  which  J. 
Herschel  showed  long  ago  that  Caoeiatore  had 
simply  made  a  blunder  in  tdenli^'ing  a  star  (Gen. 
t  at.,  p.  37). 

This  fiorraspofldencc  fills  two  stout  volumes  in  large 
octavo,  1500  pages  in  all.  Is  it  reaUy  worth  while  to 
print  wcry  single  word  that  a  great  man  puts  on 
paper?  It  is  natural  that  a  man  should  t<  :i  lii-  inti- 
mate friend  at  some  length  that  his  wife  and  children 
have  tneades,  or  repeatedly  give  vent  to  his  sorrow 
and  indignation  at  the  conduct  of  a  good>for«nothing 

1 


Digitized  by  Google 


2  I  2 


NATURE 


[Al'RtL  21,  1 910 


son;  but  it  ^^ws  without  sayinp  thnt  hr  doe?  not  wnnf 
all  this  printed.  A  judicious  selection  from  these  734 
letters  would  have  boon  very  much  more  valuable  than 
this  unsifted  mass  of  important  arid  unimportant  matter. 
There  is  an  excellent  index,  which  will  be  of  great 
use  to  a  reader  desirous  of  referring  to  any  particular 
subject.  In  an  appendix  are  given  some  letters  about 
die  negfotiations  to  get  Gauss  an  appointment  at 
Berlin,  and  three  vi  ry  itiit-rrsiin),'  K  tli  rs  from  Bessel 
to  Oibers  from  the  year  1812,  which  have  only  recently 
been  found.  J.  L.  E.  D. 


COLONIAL    t  R L  I  i  -GKO  WL\G. 
Fruit-taHcbing  in  Bnliah  Ctdumbia.   By  J.  T.  Bealbx 
Pp.  viii  +  u)i>.    (London:  A.  and  C.  Black,  1909.) 
Price  is.  txl.  net. 

THIS  Ib  a  practical  work  on  the  subject  of  frtiit- 
growin^;  in  Briti-h  (  i>h;inljia,  and  w  iromi- 
ntend  it  to  any  wl»o  have  the  intention  of  emigrating 
for  the  purpose  of  engaf^lng'  in  this  liealthfut  and 
inicrr^fini^  pursuit.  But  not  to  thi  iilnnc.  for  the 
slylt;  iii  which  it  is  written  is  sulticlently  good  to  make 
ilu-  reading  agreeable  (o  the  general  public.  It  sets 
forth  in  plain  but  piclurosque  language  the  reasons 
that  led  the  rancher  to  select  British  f'oiumbia  for  the 
scene  ol  his  operations;  »t  desn  ih.  Lis  journey  out, 
relates  the  di^culties  the  new  settler  had  to  overcome, 
and  proceeds  to  describe  the  measure  of  success  that 
soon  attended  his  labours. 

This  success  enabled  him,  not  only  to  win  prizes  for 
fruit  at  exhibitions  in  British  Columbia  and  in  the 
t  nitril  Si:ui  s.  I)iit  iilso  to  send  <-\<  vtlcnt  ajipli's  to  the 
Ko>.!l  Horticultural  .Society's  shows  in  London,  and 
gain  for  them  the  Society's  gold  medal! 

The  fif^urcs  rclatintr  to  the  crnjis  obtainable  i>er 
acre  in  Bi  iiisli  ( Olumbia  are  aliiHi^ii  Unv  ilderinj;  to  the 
•cultivator  in  this  country,  who  cm  ntver  be  cerlaiti, 
even  of  a  moderate  return,  until  the  danger  of  spring 
frosts  is  past  at  the  end  of  May.  The  difference  is 
^>\plained  by  the  sunnier  skies,  freedom  from  violent 
winds  and  storms,  and  the  presence  of  a  most  fertile 
soil.  The  allurements  these  things  offer  are  only 
III  iliiisi  who  ar.-  (..iiii  iu  i.i  iinderiake  the  hard  work 
inseparable  from  colonisation.  Unless  the  "tender- 
foot" possesses  a  sufficient  capital  to  enable  him  to 
purchase  :in  >  si  itf  dn  idy  planted,  he  must  com- 
mence by  clearing  .iw.ny  the  trees  and  under-shrub 
from  his  plot,  and  In  this  and  all  other  woric  he  must 
improvise  ways  and  means  for  carrying  out  the  details 
which  are  simple  enough  in  a  more  thickly  popuUited 
country,  but  very  difficult  in  parts  of  a  CC^ny  in  the 
first  stages  of  development. 

In  these  matters  the  reader  will  find  much  inter- 
estin)^  information  in  Mr.  Bealby's  work.  He  will 
realise  how  important  it  is  that  the  work  of  preparing 
the  ground  shall  be  done  in  a  thorough  m.nnner,  and 
that  careful  consideration  shall  be  to  the  plant- 

ing ui  suitable  trees.  The  settler  has  to  take  into 
account  the  kinds  of  fruit  most  likely  to  yield  profitable 
returns,  and  having  deeidt  d  ihtis  f.ir  he  must  select  tin 
best  varieties  of  each  kind.  He  must  study  his 
market,  the  means  that  exist  for  sending  the  fruits  to 
market,  and  thr  l(  nqth  of  time  they  will  be  on  transit. 
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The  ath'icc  given  on  such  matters  as  these  is  per- 
fectly sound,  and  therefore  calculated  to  assist  settlers 
very  materially,  provided  that  instead  of  slavishly 
following  them  in  detail  they  wisely  nuMiify  them  to 
suit  best  their  own  circumstances. 

Mr.  Be.ilhv  jirobably  underestimates  the  cost  of 
preparing  the  land,  but  this  may  be  expected  to  varv 
in  different  districts,  and  he  apoears  to  place  too  much 

importance  ufion  ttu-  fart  that  in  the  Kcotenny  rind 
Okanagan  districts  the  fruit  pl.intation-  arc  ii»ore  Irec 
from  insect  and  fungal  {lests  than  in  other  l<Kalities. 
Th(  cxiilanntioi!  this  comparative  immunity  will 
pmb.-ibiv  be  lound  in  the  newness  of  the  land.  PestS 
are  seldom  epidemic  unless  the  host-plants  are  present 
in  large  numbers  and  so  facilitate  the  spread  of  insects 
or  fungi,  but  they  usually  appear  when  the  cultivator 
has  planted  vast  areas  with  the  Mimt  kind  of  tr<  i%  or 
crowded  them  into  a  hot-house,  as  is  the  case  with 
tomato  and  cucumber  culture  in  our  own  country. 

Fur  this  same  reastm.  thr  !>.  si  j  rcvrntive  is  to  plnnt 
thinly,  allowing  each  tree  as  much  isolation  as  tun  be 
spared  with  dtie  regard  to  the  yield  per  acre.  It  is 
satisfactni  v  from  this  [loint  of  view  to  note  that,  so  far 
as  can  be  seen  from  tlic  vxd  lli  lU  illustrations  con- 
tained in  the  book,  it  is  not  th<  ptai  titL  to  crowd  the 
tri»e<!  t<^t,'ether  in  British  Columbia.  The  trees 
depicte<l  appear  to  have  plenty  of  space  around  them, 
therefore  they  are  exjjosed  well  on  all  tiieir  sides  to  the 
good  influences  of  sunshine  and  air,  which  are  con- 
ducive to  healthy  growth  and  a  free  cropping  liabtt. 

The  evideiur  ih<  htnik  conialns  of  the  enormous 
help  the  settler  in  British  Columbia  may  expect  to 
receive  from  the  Department  of  Agriculture  and  the 
Brills!)  C"otunibia  I'Vuit-Growrrs*  A<;sociatinn  should 
be  an  extra  inducement  to  tniig^rants  10  M.lect  this 
country  for  their  new  home.  We  hope  Mr.  Bealby 
will  return  to  the  subject  when  he  has  gained  further 
experience,  lor  it  has  to  be  noted  that  he  has  only 
been  engaged  in  the  industry  since  1907,  a  f.act  that 
may  cause  some  to  receive  his  reenmniendations  with 
a  certain  amount  of  reserve,  csptci.illy  so  far  as  they 
reUle  to  yiekU,  prices,  and  returns. 


SThAM  rABLE:i. 
Tables  and  IHagrams  of  the  Thermal  Properties  ol 

Saturated  and  Stipcrhftitfd  Steam.  By  L.  S.  Marks 
and  H.  N.  Davis.  Pp.  106.  (London:  Longmans, 
Green  and  Co.,  1909.)   Price  ys.  ttd.  net. 

AN  immrnsc  amount  of  [lairtst.aking  work  is  repre- 
>.enU;d  bv  this  litile  \olunic,  which  will,  WC 
think,  be  ot  undoubted  use  to  all  physicists  and. 
engineers  who  have  to  deal  with  problems  involving 
the  influence  of  heat  upon  water  and  steam.  The 
two  authors  are  connected  respectively  with  the 
engineering  and  physical  sides  of  the  great  .\u)erican 
I'niversity  of  Harvard,  and  they  have  evidently 
formed  a  combination  w  1 11  suited  for  such  an  investi- 
gation as  this.  Until  quite  recently  the  only  authori- 
tative experiments  over  a  oondderaUe  range  of  steam 

])ri  ssuri  s  and  temperatures  were  those  made  by 
Ki  jiii.iuli  more  than  sixiv  years  ago.  \Vc  now  have, 
howi'ver,  thf  rrsiUi^  nt  lati-i  i  xperiments  by  DieU  tict, 
Smith,  Griffiths,  Henaing,  Joly,  Grindley,  Peake, 
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Griessmann,  Knoblauch,  Thomas,  and  others.  As  the 
result  of  a  careful  weiKhinj^  of  these  various  experl- 
iiunls,  the  authors  present  the  followinfj  formula  con- 
nectinj;  the  total  heat  of  one  pound  of  dry  saturated 
steam  with  hs  temperature  (Fahrenlieit) 

H  =  n5o3+c)  — 45f/  2tz)^o'ooo55a(t-2i2)'. 
The  equation  heretofore  in  use  was  H  ^  10X^  +  0  305/, 
wWch  may  al«o  be  put  in  the  more  directly  conip;ir- 
able  form  of 

H=  n47  +  o-305(r-  212). 

It  vkill  be  seen  that  there  is  a  considerable  difl<r- 
ence  in  form  between  these  two  statements,  ahhough 

as  one  i*  of  the  second  dej^ree  nnt)  the  o'.hr  r  df  the 
first  it  is  not  easy  to  tell  at  sight  Ly  !khv  iiiutli  they 
nrould  differ  over  the  working^  range.  The  be^t  way 
of  comparing  them. is  to  set  the  figures  in  the  old 
steam  tables  side  bv  side  with  those  i  n  the  now. 
This  wi;  have  done  for  each  increase  of  50  lb.  in  the 
pre&sure.  The  fiprures  in  brackets  are  those  of  the 
old  tables,  as  taken  from  such  a  standard  book  as 
Perry's  ••  .St^nm  ICnjL^in.  .ind  the  remaining  ligur«s 
are  tho^c  of  the  Utblci*  now  published. 
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It  will  be  .seen  fh  it  .it  the  ordinary  steam-engine 
pressures  of  150  to  Ib./in.',  there  is  very  little 
ditTerence  between  the  two  sets  of  figures,  but  that 
at  lower  pressures  there  is  some  variatitm,  aiiti()uj.,'h 
in  no  case  is  it  extreme.  On  the  other  hand,  m.iuy 
calculations  involve  the  estimation  of  differences  of 
heat  content,  and  in  those  cases  it  is  essential  to  allow 
for  any  such  corrections  in  the  received  steam  tables. 
It  Ls,  therefore,  h.ardly  tim  nuu  h.  perhaps,  to  suggest 
to  tho»e  who  have  made  important  calculations  with 
the  old  tables  that  they  should  reeafeuhite  their  results 
on  the  b.'isis  of  these  l.tt'  r  fiurr-. 

Anyone  reading  carefully  what  the  authors  are 
able  to  say  in  support  of  the  figures  they  give  must 
concede  that  their  researches  have  produced  tabks 
baj>ed  on  what  is  probably  the  most  accurate  data 
procurnble  at  the  pres<nt  time.  The  theory  of  the 
Steam  engine  will  be  considerably  aided  thereby,  and 
one  c.tnnot  but  regret  that  there  are  no  tables  of  eijuai 
accuracy  applicable  to  the  working  fluid  in  the  intenuiU 
combustion  engine.. 

We  regret  tliat  the  authors  should  have  pre. 
sented  the  bulk  of  their  results  in  tin  uosrkntilic 
Fahrenheit  scale.  All  who  know  the  pitfalls  which 
beset  the  paths  of  students  will  agree  that,  of  them 
all,  the  mr^t  common  and  dangerous  is  the  elusive 
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"j2"  in  the  Fahrenheit  scale.  Tn  h.ivr  4^11011  a  con- 
st.^nt  is  never  of  any  use,  and  it»  avoidance,  is  ilio 
great  merit  of  the  centigrade  scale.  We  should  like 
to  see  these  tables  published  throughout  in  the  scien* 
tific  temperature  scale. 

The  book  contains  t\\  >  sheets  of  very  useful  curves, 
which  enable  large  numbers  of  simple  problems  to 
be  solved  by  mere  inspectk>n.  Among  the  illustra- 
tions given        t^u.te  the  following: 

(a)  A  vestsel  of  4  cu.  ft.  capacity  coniniiis  0  2  lb.  of 
water  and  0*8  lb.  steam.   What  is  the  pressure? 

(bl  What  is        entropy  of  I  lb.  of  Steam  at  lOO  lb. 

pressure  .iiid  F,  ? 

(t  )  .Steani  <  !  1411  lb.  pressure,  superheated  j2o"  F., 
expands  adiabatically  with  a  ratio  of  expansion  of  6. 
W'hat  nre  the  [)ressure  and  quality  at  the  end  of 

e.xpansion  ? 

(li)  Steam  at  too  lb.  pressure,  superheated  60°  F., 
expands  in  a  noiEzle  to  a  pressure  of  2  lb.  fin.'.  What 
is  its  final  velocity? 

(f)  Steam  in  a  throttling  calorimeter  w  ith  a  pressure 
of  17  lb./!n.'.  and  a  temperature  of  365°  F.  The 
initial  pressure  of  the  steam  was  loo  lb./in.*.  What 
was  its  initiul  quality  ? 

It  will  be  admitted  that  the  ready  facility  with 
which  such  problems  can  be  snlvrd  hy  two  simple 
sheets  of  curves  is  a  great  g.'iin,  and  many  workers 
in  science  and  engineering  will  be  th.-mkfut  for  (his 
help.  H.  £.  WufPERK. 

SSAKE  VENOMS, 

Snake  I'eMonjv.  ^Ih  Jni'cstiga!ii>n  of  ^'rtiom.nts 
Snakes,  'tuith  Special  Heference  to  the  Phetiomena 
of  their  Venoms.  By  Dr.  Hidqro  Nogudii.  Pp. 
xvii4-,{i5.  (A\  .isinnrrton :  Carnegie  Institution  of 
Washington,  1909.) 

IT  is  now  forty  years  since  Fayrer  and  Weir  Mitchell 
laid  the  cspfrinient.Tl  fotindntions;  of  knowledge  of 
the  chemical  ili.ir.iclers  and  piiy^iolugicai  .u  tions  of 
snake  venoms,  their  investigations  being  idsijirLd 
largely  by  the  desire  lo  combat  the  high  annual  death 
rate  from  snake-bite.  The  study  of  snake  venoms  has, 
however,  obtained  a  greater  interest  since  the  publica- 
tion, about  fifteen  years  ;igo,  of  observations  demon- 
strating the  posslMliiy  of  producing  a  high  degree  of 
immunity  in  animals  and  provitii;  tlip  .miidotal  j»ro. 
perties  of  the  serum  of  the  immunised  animals.  These 
phenomena  In  regard  to  snake  venoms,  having  been 
brought  into  line  with  similar  ptu  nonii  iia  in  n  ij.ird 
to  bacterial  toxins  especially,  have  been  bound  up  with, 
and  have  contributed  largely  to,  the  elucidaUon  of  the 

|ji-ohli'Tti>;  (if  ininninity  which  h.ivp  in  mnnv  direc- 
liun>  influenced  modern  iiiedii  .il  ilunij^lit.  lieuce  there 
has  arisen  in  regard  to  snake  venoms  a  literature  of 
high  importance,  and.  from  its  involving  scientific 
in\ fstig.Uors  in  many  countries,  a  literature  neces- 
s.iril\  j-xtensive  ;md  disj)ersed. 

.As  the  author  of  this  book  states,  there  is  at  this 
time,  in  the  English  language,  no  single  work  which 
treats  of  the  zoological,  anatomical,  physiological,  and 
pathological  characteristic;  of  venomous  snakes  with 
special  reference  to  the  properties  of  their  venoms.  As 
something  more  than  a  mere  summary  of  the  position 
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of  t'le  [in  ^1  nt  knowledj^c  concerning  snnkr  venoms, 
Ko^ichi's  publication  merits  liigh  praise,  and  it  po^- 
•eises  in  addition  a  vitality  «i*1iich  can  belong  to  «uch 

a  work  only  ^\•?',l'n  it^  nurhor  hn.«  inkrn  a  livJnf;  port 
in  the  rcscartlica  by  '.vliidi  this  knowledge  has  been 
acquired. 

It  is  impossible  here  to  do  more  thnn  indicate  the 
scope  of  the  book.  The  earlier  sections  deal  especially 
with  the  inorphok^gy  and  geographical  distribution  of 
venonKiiis  snakes,  and  n*ilh  the  description  of  their 
poison  apparatus.  The  toxic  secretions,  their  physical 
and  cliemii'  il  f'ropfrlios.  and  the  <  iTiris  of  various 
physkai  and  cheinical  agents  upon  ihem  are  then  dis- 
cussed. A  summary  is  given  of  the  symptoms  pro. 
doii'd  T'v  !snake-l»ite  in  man  and  by  experimental 
poisoning  in  animals,  and  the  intimate  nature  of  these 
effects  on  the  different  systems  is  then  ta1<en  up  in 
detail.  The  last  sections  deal  with  the  problenjs  of 
imnninity  to  venoms— artitkiai  inununisation,  the 
specificity  and  theiapeutic  value  of  antivenin;;,  the 
interaction  between  venom  and  antivenin,  natural 
immunity,  and  the. treatment  of  snake-bite. 

It  may  be  pointed  out  that  the  logical  sequence  of 
the  la>it  chapters  is  marred  by  the  somewhat  irrelevant 
interpolation  of  sertions  on  the  effects  of  venom  on 
t  i  Kl-blooded  .'inlin.ilv,  |i|;mrs,  &c.,  between  the  ch.apter 
on  natural  immunity  and  that  on  the  treatment  of 
snake>bitc.  Wc  believe  improvement  would  lie 
obtained  by  considerable  rearrangement  of  the  order 
of  the  sections. 

The  book  contains  many  excellent  illustrations, 
especially  of  the  difTerent  ?pccie>  of  venomous  snakes, 
llicir  anatomical  features,  ajid  the  pathological  changes 
Induced  in  the  tissues  by  venom.s.  Several  of  the  illus- 
trations are  reproduced  from  Fayrer's  classic  work, 
but  many  are  original.  For  a  book  so  well  illustrated, 
the  binding,  in  the  form  wc  have  seen  it,  is  inadequate. 

As  being  the  most  important  practical  outcome  of 
the  researches  epitomised  in  this  publication,  the  pro- 
Mi  nis  i-i ![u-(_'rn(  d  w  ilh  ihc  trr:itinf-nt  of  siiaki'-Mii-  c.ill 
for  special  mention.  In  regard  to  the  nature  of  anti- 
dotism,  Nofifuchi  definltdy  adopts  the  i^ew,  first  pro- 
pounded, nnd  suppnrtrd  by  ooiivinruig  proof,  bv 
Fra<^er,  that  this  antidoiisni  is  nut  of  the  nature  of  a 
vital  action,  but  of  a  chemical  reaction,  between  the 
antivenin  and  the  v«  iiom.  Thi-  viiw  has  subsequently 
been  adopted  by  Calnutte,  who  ai  lirst  insisted  on  its 
being  a  vital  process,  and  also  by  Fhrlich  in  relation 
to  the  closely  allied  antidotism  of  pathogenic  to.vins 
by  antitoxins.  In  its  relation  to  venoms  it  has  .ilso 
rt.vrlved  further  sup(X)rt  from  experiments  by  M.irtin 
and^Cherr)-,  and  by  Stephens  and  M}-ers,  respecti\'ely 
summarised  in  pp.  248  and  140  of  Noji(uchi*s  book. 

With  resp<-ei  to  Irr.iuneni .  'lit  auihcr  chiellv  fa\ours 
specific  treatment  by  antivenin>,  aiKl  expresses  the 
hope  and  cxpectition  that  sufficiently  powerful  anti> 
vcnins  may  yet  b:-  prt<:Iiii  rd  to  cure  more  severe  cases 
of  buakc-bite  than  can  yet  Ik-  done.  He  emphasises 
the  necessity,  as  Fraser  had  experimeiually  dmion- 
stratpd,  of  using  large  qu.intities  of  aniivenin,  a 
gtiKral  jirinciple  niiw  bring  extended  lo  the  thera- 
|Hutic  use  of  antitoxins  in  disease.  He  places  in  a 
subordinate  position  all  non-specific  agents,  such  as 
permanganate  of  poinsh  or  chloride  0'  gold,  the  anti- 
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dotal  effects  of  which  he  believes  to  be  very  restrirti  d, 
but  still  of  some  value  as  being  quickly  and  conveni- 
ently applicable. 

We  may  further  mention  that  the  book  contains  a 
good  workable  bibliography.  It  is  a  book  which  will 
be  of  great  service  to  future  investigators. 

lUE   KI  OLITIOS    at   MASS  SIRLCTVRE. 

History  of  the  Human  Body.  By  Prof.  H.  H. 
I  Wilder.  Pp.  xii  +  573.  (New  York:  Hctiry  HoU 
I     and  Company,  1009.)    Price  3  dollars. 

PROF.  WILDFR  defines  the  twofold  purpose  of 
his  book,  as,  "first,  to  present  the  results  of 
modern  anatomical  and  embrjological  research  rela- 
tive 10  the  human  structure  in  a  form  accessible  to 
the  gener.'il  student,  antl,  sct-i^iidty.  to  furnish  student  * 
of  technical  human  anatomy  with  a  basis  upon  which 
to  rest  their  knowledge  of  details ; "  and  there  can  be 
no  that,  ;is  the  fountlvi  i  f  ;i  Nillnge  neusp.'ip«-r 

would  express  it,  he  has  "supplied  a  long  felt  want." 

So  much  technical  knowledge  has  to  be  acquired  by 
the  modern  medical  student  in  the  brief  sp.'in  of  time 
b  tween  matriculation  and  graduation   that  there  is 
an  ever-insistent  tendency  to  curtail  the  preliminary 
scientific   sulijcrts   in   t!ir  nit-diral  curriculun).     TV.  ' 
effects  It  1  .1  st.uujit  d  ulucation  in  biology  .ire  becoming 
more  manifest  every  year  in  the  writings  of  anatomists 
and  |)h_vsiologists,  when,  as  so  often  happens,  the 
results  of  long  and  arduous  researches  arc  thrown 
avi  iv   lor  the  lack  of  a  modicum  of  zoological  or 
morphological  knowledge. 
Prof.  Wilder 's  book,  if  placed  in  the  hands  of  the 
I  medical  student,   will  help  him  to  bridge   the  gap 
I  between  his  biological  and  anatomical  studies,  and, 
in  the  later  stages  of  his  carctr,  will  help  to  save  him 
]  frtiri'.  M.K-ci<if.>  Niich  as  are  in-iiii,'  perpetrated  far  too 
frequently  at  the  present  time. 

The  wide  scope  of  the  n^ork  is  indicated  by  the 
titles  of  its  chapters,  which  deal  with  "the  continuity 
of  U;e."  "the  phylogenesis  of  vertebrates,"  "the  onto- 
genesis vertebrates,"  the  integumentary,  skeletal, 
muscular,  digestive  (and  respiratory),  vascular,  uro 
I  genital,  and  ni  rvous  systems,  tlie  s«nsc-organ$,  and 
"  the  ancestry  of  vertebrates,"  and  an  appendix  on  the 
cla>silkation  of  vertebrates. 

The  first  chapter  explains  the   fundamental  prin- 
ciples  implied  in  the  terms  phylogenesis  and  onto- 
genesis, which  form  the  subjects  ol  the  second  and 
third  chapters  respectively. 
The  account  given  in  these  three  chapters  (a)  of  the 
J  factors  which  played  some  part  in  the  evolution  of 
I  man,  and  (h)  of  the  line  of  man's  ancestry,  is  lucid. 

and,  tin  tin-  whole,  satisf.-iclury.    The  author  has  cn- 
I  lirely  failed,  liowever,  to  realise  and  to  set  forth  the 
I  immense  importance  which  must  be  assigned  to  the 
Dipnt'i  in  supplying  evidence  for  explaining  the  cvolu- 
tion  of  the  .\mniiita. 

In  chapters  iii.  to  xi.  (inclusive)  the  author  has 
clearly  stated  the  facts  of  comparative  anatomy  which 
throw  light  upon  the  morphologj"    of   the  various 
I  systems  of  the  human  body,  which  I  have  ali^adjr 
enumerated.  These  portions  of  the  work  arc  of  con- 
'  sidcrable  v.tlue,  not  only  to  the  student  of  human 
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anatomy  who  wants  to  learn  how  the  organs  of  man's 
tMxIy  hare  come  to  assume  their  form  and  structure. 

but  also  to  the  i;iK)lt>j::ist,  who  will  find  In  thi«  book 
a  concise  >taltrncnt  of  the  light  thrown  upon  the 
•iruciuro  of  vertebrates  in  general  by  tho  detailed 
study  of  the  anatomy  and  development  oi  one 
mammal. 

The  scope  of  the  woric  is  so  wide  that  the  render 
cannot  expect  to  find  accuracy  in  tx^s  detail,  or  a 
freedom  from  time-worn  nnd  conventional  errors ;  but. 
in  his  prefrc-,  •  tho  writer  cravrs  the  indulgiiico  of 
those  who  have  directed  their  special  attention  lo  any 
one  of  tlie  subjects  touched  upon,"  and  the  importiat 
rrviewt  r  is  bound  to  admit  that  the  morits  of  the  broad 
\WK  of  animal  structure  given  in  this  book  far  out- 
«-ei|;h  its  defects,  which,  on  the  whole,  concern 
mMfTs  of  fiitail  only. 

lv.it  whop  it  is  notf-d  that  in  the  second  cliapter 
rt  it  Wilder  properly  insists  that  "the  one  line  of 
development  by  which  the  Primates  h.ive  become 
differentiated  is  in  that  of  their  central  nervous 
>\>tem,  and  especially  that  of  the  cerebrum"  (p.  41), 
the  reader  has  a  right  to  expect  something  more  than 
the  rather  perfunctory  account  of  this  svstem.  tin- 
influence  of  which  ha*  been  p.-iraniount  in  making 
nian  what  he  is.  Xor  is  it  too  much  to  expect  that  a 
iepdlofrtst.  e\-cn  if  he  has  not  "directed  his  sptcial 
utti  iuion  "  to  the  question  mF  the  <listribution  of 
animals,  ^lould  know  that  the  munotremes  do  not 
"iKCur  in  Xew  Zealand"  fp.  33).  and  that  Galeo- 
j 'ihrriis      n  "'t  "  fAtnul  in  Madaf:;n-c.-»r (p.  37)! 

la  the  ijiial  chapter  a  concise  and  impartial  account 
i<  given  of  {a)  the  Annelid,  <fr)  the  Nemertean.  (c) 
liaskeU's  (though  the  name  of  its  author  is  not  men- 
tionedV  .ind  (./)  the  Prolochordalt-  theories  of  the  origin 
0'  verH'brales;  and  the  author  ends  his  interesting 
handbook  with  the  quotation  from  Korsclult  and 
Hcider: — ^"The  origin  of  vertebrates  is  lost  in  the 
obscurity  of  forms  unknown  to  us.  G.  E.  S. 


.UIP.<r   OF   THE    THAMES  BASIX. 

The  Basin  of  the  Thames.  (Lettered  and  L  nlettered.) 
(Edinburgh:  W.  and  A.  K.  Johnston,  Ltd.,  n.d.) 
Price  ixs,  each. 

'T'HIS  publir.ition  consists  of  t\\M  maps,  with  and 
A    without  names.    The  map  containing  names  is 
well  deigned  and  should  be  of  great  value  for  schools. 

Contours  are  shown  at  Soo.  600,  4<¥>,  300,  200,  and 
too  feet,  nnd  the  areas  of  equal  elevation  arc  distin- 
^'uishcd  by  sliadcs  of  brown.  The  rivers  are  printed 
in  blue,  and  stand  out  distinctly  from  the  light  brown 
tint-!.  The  names  have  been  carefully  selected,  only 
iniii.tl  kli'  iv  Ij  uil;  sli  ".vn  for  towns,  while  physical 
names  have  been  printed  in  a  clear  but  subordinate 
t)'pe.  These  have  foltowcd  the  line*  suggested  in  « 
r.rctnt  map  prepared  by  the  Koyal  Geographical 
Society. 

Loc.d  names,  such  as  the  New  Forest,  the  Chilteras, 

•.he  \i.tth  .ind  South  r">iiuiis,  Ii.iw  lira  necessarily 
ri  tajjutl.  but  to  these  havc  b«  en  added  other  nantes, 
n;>i  so  generally  well  known,  but  descriptive  of  phy- 
sical features.  Such  are  the  "  Forest  Ridges  '*  of 
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Su^s*x.  Battle  Ridge,  the  Western  Downs,  the  Plain 
of  Selsey,  &c.   It  b  to  be  hoped  that  these  names, 

which  are  now  generntly  .icrj  ptrd  .'is  bcin^;  mr ■suit- 
able, will  be  used  in  all  future  maps,  as  a  reasonable 
uniformity  of  nomenclature  will  avoid  much  confusion 
in  teaching. 

Railways.  British  .-uul  Roman  reads,  and  the  sites 
of  Roman  towns  are  shown  in  red.  .\  most  instnic* 
tive  lesson  will  be  possible  by  the  use  of  this  map  on 
the  difference  between  ancient  and  modern  lines  of 
communic.ition,  and  the  sites  cht;  en  for  Roman  and 
modem  towns.  The  map  shows  clearly  that  the 
Roman  roads  largely  followed  ridges  and  avoided 

river  valleys.  <  r,  nl  .\u\  r  I't,-,  kept  al'  the  edge  of 
high  ground.  The  Kosse  Way,  on  the  eastern  nuu^in 
of  the  Cotteswold  Hills,  and  the  Icknield  Way,  on  the 

northern  s'opr  rf  the  f'htht  rn-;,  nr<-  ^^^t'llcnt  examples. 
Most  <if  UR   Kumaii  uaviis  were  situated  on  higher 

ground,  away  from  the  forests  of  the  vaUcys,  and  in 

positionsi  •iiiited  for  defence. 

The  compaiiiuu  map,  with  no  nanus  except  initi.il 
letters  of  t<iwns«  ts  disappointing.  It  was  probably 
essential,  for  reasons  of  expense,  to  keep  the  representa- 
tion the  same  as  on  the  named  map,  but  we  feel  that  it 
might  h.'ive  been  made  nujih  more  effective  if  all  the 
contours  had  been  shown  from  too  feet  to  800  feet,  and 
if  tlte  areas  they  enclose  had  been  marked  by  dearly 
defined  brown  lines.  The  omission  of  the  5i>o  feet  and 
700  feet  contour  lines  means  that  steep  escarpments, 
such  as  the  southern  front  of  the  North  Downs,  fail  to 
vi.ind  nut  i  K  arly ;  and  the  hi^;her  v  .illi  %  such  as  tho>e 
ol  the  (.  hilierns,  are  only  distinguishable  by  a  cktee  ex- 
amination of  the  map.  For  a  map  intended  for  phy* 
sical  teaching  the  shapes  of  hill  regions  are  of  the 
first  importance,  and  these  need  prcsi-n ration  in  sufH- 
cient  detail  to  give  some  clue,  in  ctmnection,  of 
course,  with  geidogic.il  maps,  to  their  formation. 

It  is  to  be  regretted  that  no  county  divisions  have 
been  placed  on  the  named  map.  .\  dotted  line,  suffi- 
cient for  reference,  would  not  have  spoilt  the 
clearness  of  the  representation  and  would  have  been 
welcome  to  many  teacher^;. 

County  boundaries,  as  studied  from  political  maps* 
have  certainly  plaj-ed  too  Important  a  part  in  past 
le.iihin^,  hut  thi  rt:Ji>ii-  uhir!i  they  define  can- 
not be  ignored  in  any  systematic  study  of  tl*  regional 
geography  of  England  or  in  that  of  local  geognqiihy. 


EARLY  VIEWS  ON  Ih'SKCT  LIFE. 

F.xpi'riiufnt<:  ott  tin-  (icueratioti  of  Insrcts.  By  Fran- 
cesco Kedi.  of  .Areuo.  Translated  from  the  Italian 
Edition  of  168S  by  M.ib  Bigelow.  Pp.  160. 
Portrait,  f.ncsimile  of  or:-^in  1I  ?iile-page  (17^8),  and 
29  plates,  besides  illustrations  in  the  text. 
(Chicago :  Open  Court  Publishing  Co. ;  London  : 
Kegan  Paul  and  fo..  Ltd..  i<)<>*i  )    Price  2  dollars. 

IN  the  early  days  of  modern  science  much  pioneer 
work  had  to  be  done  in  clearing  away  all  manner 
of  crude  notions  and  legi-nds,  p.irtly  Irisi-d  on  idi  as  and 
faulty  explanations  of  facts  or  fables  handed  down 
from  classical  times,  and  partly  on  popular  notions  of 
later  dale.   More  than  any  writer  of  his  peridd,  Reifi, 
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physician  to  the  Court  ot  Florence,  and  also  a  pott 
of  considerable  eminence,  set  himself  to  refute  tlie  old 

doctrine  of  spontaneous  generation,  and  was  mainly 
inscrumcntn]  in  profinfj  that  maggots,  Ac.  did  nut 
wise  spontaneously  in  the  surroumUngS  where  they 
arc  met  with,  but  originate  from  e^^  deposited  by 
the  parent  insect.  In  fact,  Redi  accomplished  a  similar 
service  to  science  to  that  performed  by  Darwin  and 
his  coadjutors  in  our  own  time,  when  they  gave  the 
death-blow  to  the  analof^s  doctrine  of  special  crea- 
tion, ihnui^'li,  in  the  l.itt.  r  r.i^c,  the  task  w.is  tnuch 
more  difTicuU,  depending  rather  on  logical  inference 
from  facts  than  on  actual  experimental  demonstration. 

\Vt^  nre  glad  to  wflmmc  a  fran«;Intinn  of  one  of 
Redi's  most  iinpoi  iant  work>,  hi»  "  Rsix*ficii/.i'  iniorno 
atla  Gener  i/i.im  di  i^r  Insetii,"  which  attracted  much 
notice  at  the  pi  riod,  and  went  through  many  editions 
in  Italian  and  Latin  between  UtdH  and  1688,  and  was 
reprinted  frequently  afterwards  in  his  collected  works. 

After  setting  forth  various  classical  theories  of  the 
origin  of  life  on  the  earth,  Redi  oontinoes : — 

"Although  content  to  be  corrected  by  anyone  wiser 
than  myself,  ii  I  --houUI  nnkr  crinnouis  st.itcnifnis,  I 
shall  express  njy  LH-litl  ih.it  ilu-  Earth,  nfitr  li.ivini; 
brou>,'ht  forth  the  first  j)lant>.  and  niiim.ds  ;it  tin- 
beginning,  by  order  of  the  bupn me  and  Omni- 
potent Creator,  has  never  since  produced  any 
other  icind  of  plants  or  animals,  either  perfect  or 
imperfect;  and  everything  which  we  know  in 
past  or  present  time*  that  she  has  produced, 
came  solely  from  the  true  seeds  of  the  plants  and 
animals  themselves,  which  thus,  throuch  rm  ans  nf 
their  own,  preserve  their  species.  And  although  it  be 
a  matter  of  d^iily  observation  that  infinite  numbers 
of  worms  are  produced  in  dead  bodies  and  decayed 
plants,  I  feel,  I  say,  inclimd  to  bt-licvc  that  those 
worms  are  all  generated  by  insemination,  and  that  the 
putrefied  matter  in  which  they  are  found  has  no  other 
office  than  that  of  serving  as  a  place,  or  suitable  nest, 
where  animals  deposit  their  eggs  at  the  breeding 
season,  and  in  which  they  also  find  nourishment ; 
Otherwise,  I  assert  that  nothing  is  ever  generated 
theieln/* 

Tn  proof  of  these  statements,  Redi  procfid<  to 
describe  she  breeding  of  flies  from  maggots  found  in 
dead  animals,  dung,  fruit,  &c  He  also  discuss)  s  thi 
question  of  the  bees  in  the  carcase  of  Samson's  lion, 
and  thinks  that  they  made  their  hive  in  the  dried 
skeleton ;  an  explanation  which  is  perhaps  not  quite 
impossible,  though  the  general  view  nowadays  is  that 
in  this  (as  certainly  in  some  other  cases  where  bees 
are  siii  iiosrd  to  have  been  generated  from  dead  car- 
cases) tlic  insects  were  not  bees,  but  flies  (Kristalis 
te»ax),  which  were  mistaken  for  them. 

In  a  >iniilar  nianntr,  Redi  disciissei  the  orif^^in  of 
wasps  and  scorpions;  the  eflect  of  the  sting  of  the 
latter;  the  cannibalism  of  lions;  the  habits  of  Sfriders; 
thr  brendinp  of  frogs,  and  thf  tenncity  of  life  in  Mnnfi';. 
Hf  was,  hovMver,  puzzled  by  galU,  the  invects  from 
which  are  very  difTicult  to  rear ;  and  was  much  per- 
plexed about  their  ori^,'in.  The  last  portion  of  the 
book  discusses  lice  and  other  animal  parasites.  Hie 
illustrations  of  these  and  other  animals  are  excellent, 
especially  considering  the  period  at  which  they  were 
produced. 
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'  (1)  Smithsonian  Mathcttiatical  TabUi.  Hyperbolic 
functions.  Prepared  by  G.  F.  Becker  and  C.  £. 
Van  Orstrand.  Pp,  H+jit,  (Washington:  Smiths 

I     sonian  Institution,  I909.) 
(2)  Tafclu  fiir  numerisches  Rechnen  nrit  Mwhhun. 
Herausgegeben  von  O.  Lohse.   Pp.  vi+r23.  (Leip- 

'     zig :  wT  Engelmann,  1909.)    Price  12  marks. 

I  (i)  The  increasing  importance  of  hAptrbolic  functions 
in  several  branches  of  science  and  technology  has  led 
the  Smithsonian  Institution  to  furnish  the  computer 
with  a  more  «>mplete  set  of  tables  of  these  functions 
than  was  previously  available.  In  the  handsome 
volume  before  us  are  printed  die  natural  values  to  five 
decimal  places  of  the  hyperbolic  sine,  cosine,  tangent. 

I  and  cotangent  of  m  expressed  in  radians.    The  argu- 

'.  ment  u  advances  by  ten-thousandths  frotn  o  to  01, 
by  thousandths  from  o"l  to  30,  and  V>y  himdndih'^ 
from  3'o  to  ft'o.  The  logarithms  of  the  above  values 
are  also  given  in  sejiarate  tables.  ^  In  order  to  facili- 
tate interpolation  the  first  derit-Auves  of  the  functions 
multiplied  by  the  tabular  interval  are  tabulated  in 
uniu  of  the  last  decimal  place.  To  meet  the  rare 
cases  in  which  higher  values  than  fix  radians  occur  in 
calculations,  some  very  high  values  of  exponential  in 
are  appended  to  the  seven-place  tables  of  (he  ex- 
ponfntial  and  its  logarithm  which  are  printed  latrr  i  rt 
in  the  volume.  To  aid  the  computation  of  hypf  rh-Iic 
functions  of  comjiU  x  variables,  such  as  sinh  in  ±  it  s. 
the  values  of  the  circular  functions  sin  u  and  cos  u, 
and  of  (hi  ir  logarithms  to  live  decimal  places,  are 
provided  with  u  expres^^ed  in  radians.  Tables  are  also 
provided  of  the  gudt-rniannian  of  u  tO  Seven  places  in 
radians,  and  also  in  degrees,  minutes,  and  seconds. 
A  few  supplementary  tables  are  printed  for  the  con- 
venience of  the  computer,  one  of  which  gives  the 
natural  logarithms  of  numbers  from  i  to  1000,  and 
another  provides  for  the  conversion  of  radians  into 
angular  meaNure  and  rice  versa. 

In  preparing'  this  volume  a  good  deal  of  indep'^ndent 
compulation  has  been  nece'?'<.iry  in  order  to  attain 
completeness  and  accuracy.  In  the  introduction  there 
is  a  useful  compendium  of  formulas  and  integrals  in- 
volving hyperbolic  functions. 

(2)  Prof.  Lohse,  of  the  Astrophysical  Observatonr, 
Potsdam,  has  published  these  tables  of  tvciprocals  in 

order  to  siin[>lif\'  and  extend  the  use  of  cnlculatinsf 
machines  in  scientitic  compulations.  These  machines 
deal  readilv  with  addition  and  multiplication,  but  in 
order  to  ),;ra[jple  w  ith  di\ision  it  becomes  nece<:<;arv  to 
take  first  the  recijirnca!  of  the  divisor  and  then  to 
multiply,  e.g.  to  exhibit  11 -r  1759  as  Hxo'5t>S5.  In  this 
volume  we  have  provided  for  us  five-place  values  of 
the  reciprocals  of  the  natural  numbers  from  t  to 
5000.  and  of  the  reciprocals  of  the  trigonometrical 
functions  of  angles  from  o^  to  90^  for  every  hundredth 
of  a  degree.  Appended  to  the  above  are  a  few- 
shorter  tables,  the  most  Important  of  which  is  one  of 
square  roots,  giving  the  values  of  and^toa  side 
bv  side,  very  conveniently,  for  values  of  a  from  i  to 
1000. 

Lehrbucli  dtr  praktischett  Plivsik.    Bv  F.  Kohlrausch. 

i:iflc  .\uflage.    Pp.   xxxii'+736.     (Leipxig :  G.  B. 

Teubner,  1910).  Price  11  marks. 
It  is  not  necessary  in  general  to  say  anything  in  praise 
uf  a  book  which  reaches  its  eleventh  edition,  but  there 
are  special  circumstances  accompanying  the  appear- 
ance of  the  eleventh  edition  of  the  late  Prof.  F. 
Kohlrausch 's  "  Lthrbuch  d.er  praktischen  Physik " 
which  juvtitv  a  few  remarks.  In  the  first  place,  the 
f)reparatiun  of  this  edition  was  one  of  the  latest  occu- 
pations of  its  author,  who  died  in  Januan,'  (see  Natu'RE, 
February  3),  a  few  days  after  its  appearance.  Through- 
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out  the  forty  years  the  work  has  been  in  the  hnnds  of 
students  of  physics,  it  has  remained  the  pec  child  of 
its  creator,  and  every  paj;e  bears  evidence  of  the  care 
he  bestowed  on  it.  In  the  work  of  revision  for  the 
present  edition,  Kohlraiisch  was  assisted  by  a  number 
of  his  former  pupils,  now  distinguished  for  their  re- 
searches in  special  branches  of  the  subject,  so  that  it 
embodies  the  experience  of  the  leading,'  physicists  in 
Germany.  As  an  example  of  a  S'xtion  of  the  book 
>.;;ilv  possible  under  a  system  of  coll.iboration  of  this 
kin<J.  fhnt  on  rrnlirt-nclivity.  b)  Prut.  1~.  Di  rn.  itinv  hf 
mentiotird  .is  ol  special  value.  As  n  nsult,  we  h.ivc 
a  book  thorout;tily  up-tOKiate,  which,  ns  a  work  of 
reference  for  the'  physkai  tabortitory,  stands  in 
unique  position,  both  on  account  of  tlie  large  amount 
of  valuable  matter  it  contains,  and  for  the  completeness 
of  its  references. 

In  the  second  place,  the  author  gives  us  in  the  pre- 
face a  t,'Iiiiip>.t  at  the  physical  laborntnrif  s  nf  rn  rm.Tny 
fifty  yt-.irs  a^jo.  There  were  then  nbnut  twu  doz<'n 
prolessor-^  ut  physics,  .i  do/rti  rissist.'ints.  .ind  possibly 
about  tw.i  d<f/en  srnior  studoiHs  engafjed  in  res<»arch 
in  ihi-  \\  linlc  (if  thf^  coiiutry.  .\pparatus  w  .ts  scanty, 
and  had  to  be  purchased  out  of  a  very  meagre  annual 
]i>rant.  A  new  professor  who  could  brin^r  with  him 
Ms  own  app.nratus,  was  refjarded  as  a  special  windfall. 
SysKwntic  instruction  in  practical  physics  was  given 
at  Konigsberg.  Berlin,  and  Heideibf»f  Universities 
onlv,  but  the  need  for  lirtter  orf^ntsation  of  the 
universities  in  this  respect  si-on  l>«*came  pressinjj,  and 
\va«.  m<  t  h\  the  api>oinlmont  in  the  later  'sixties,  of  ;i 
number  of  professors  who  had  received  their  pr.icfic.n! 
training  in  fhe*  nhovr  lahnratnri*'<;  undrr  Neumann, 
Mai;nu-.  >irul  Kiirlthulf.  Thr  rl>.iiiL,'f  whirli  iiav  cmin' 
about  since  then  is  remarkable.  There  are  now  many 
sinpic  laboratories  in  which  a  greater  numbv  of  senior 
Students  are  eniraged  in  research  than  were  so  occu- 
pied in  the  whole  of  the  laboratories  of  the  country 
half  a  century  n^o. 

The  ScbiHtlma.sler's    Vi'ar-bot'k  tiud   Dirvit  iry .  inin. 
X   Reference    Book    of    .Secondary    Edmatioti  in 
Enirland  .md  Wales.  I'p.  Ixxi  + 4484-700.  (London  : 
The  Ve;a-liiuik  Press,  c/o  Swan  Sonnensdieio  and 
Co.,  Ltd..  1910.)  Price  "js,  6d.  net. 
This  is  the  eidtth  annual  issue  of  what  lias  become 
ai)  indispensable  source  of  information  to  the  educa- 
tional worker.    It  consists  of  three  parts,  containing 
n-|)ri-iwl\  j^i-iitial  inform, itii 111,  .ilphabetical  li^t>  <it 
Miuiidari.     SI, lu>ulmasters,    and  a    list   of  secoiuiars 
M^hoolv.    We  are  able  to  say    from  expcrii-ni  i-  1h.1i 
thr  educational  particulars  provided  by  this  work  are 
.iccur.ite  ;«nd  up-to-date.    .Among  now  features  of  the 
book  this  year  are  important  alterations  in  the  section 
dealing  with  county  and  bonnigh  education  authorities. 
It  is  interestinf;  to  note  that  the  directory  now  con- 
tains more  than  t4>ooo  names,  and  that  the  list  of 
sfcond.)ry  schiwls  numbers  about  1500.  Altogether, 
the  book  deserves  a  wide  circulation. 

Egypt  tutd  the  Egyptians.  By  the  Rev.  J.  O.  Bcvan. 
Pp.  ^xii4-2J4.  (London  :  George  .Mien,  loog.) 
nice  55.  net. 

This  is  n  compilation  of  miscellaneous  information 
nbout  ••  E(r>nt  and  the  Egyptians,  their  History, 
Ai5tiqi:iii'-.  I-.iniJii.T^r,  Religion,  and  Influencr-  o\(t 
Paltstinr  iiul  Nt-i^l)iH»uring  Countries,"  written  in  old- 
f.'ishitm' <1  st\  li-.  It  has  no  p.irtindar  phin,  ;ind 
meanders  ;ibout  from  one  subject  to  another,  but 
not  unpleasantly.  Sir  d.  H.  Darwin,  who  disclaims 
"anything  more  than  the  suiterlicial  knowledge  of 
Egypt  which  is  open  lu  .my  hurried  tourist.**  has 
doiie  Mr.  Bevan  the  honour  'of  wTiting  a  preface  to 
his  little  book,  whidi  will  no  doubt  give  considerable 
piessufe,  and  conv^  a  good  deal  of  Information  and 
instruction  to  many  reawrs. 

NO.  21 1  a,  VOL.  83) 


LBTTER5  TO  THE  EDITOR, 

[The  Editor  does  not  hotd  himself  responsible  for  opinions 
exptetted  by  his  cotrcspondents.  Netther  can  he  underUtkt 
to  ntitiH,  or  to  correspond  with  the  writers  of,  rejecttd 
tnasMueripts  Uttended  for  this  or  any  other  part  of  NAttntt. 
Nu  motlce  is  taken  of  anonymous  comnHMltMlleMS.] 

The  Term  "  Radian  "  in  Trigonometry. 

Dr.  Thomas  MtiK,  in  hi«  letter  in  Nati  re  of  April  7 
(p.  156),  lorrocts  ill'-  niisappr)-h<'n:>ii)n  implied  in  the  "  New 
Hnglisti   Dietiunary, "  viz.   the  .<iup|>o.sition  that  the  word 

"  tiidian  "  was  Tirst  intrudti>  1  :ii  'ho  "  Treatise  00  Natuiat 

I  PhiloMiphy  "  Ij\  Thomson  and  I  .i.t. 

I  I>r.  .Muir  savs  hn  usrd  th^?  wdmI  in  iSrHj  in  St.  .\ndrews, 
.iiid  goes  on  to  say  that  it  a.i-.  .it:,  r  converatation  willi 
my  f;iiher.  the  late  Pt  (.  J  1:1—  i  !ioi:i-.on,  ia  Glasgow,  that 

th«'  word  was  linally  aJujili  d  :ii  1^74. 

I  should  like?  to  point  out  that  my  fathi  r  :K](>[)ted  the 
word  sum*"  ve.irs  befort;  he  came  to  Glasgow  ;iiid  !)f>fore 
he  met  Or.  M.iir.  I  have  a  memorandum  in  mv  fnth-r's 
writinj;  s.iyiii^  thai  this  n-im*"  w.is  proposed  by  him  in 
July,  1871,  and  it  appears  in  th'  printed  examination 
(juestion.s  set  by  him  in  the  general  class  examination  in 
(}ueen's  College,  li'dfasi,  on  June  5,  and  published, 

I  h<.dieve,  in  the  rollege  c.ilendar. 

I  well  rem- :nl).  r  s-  .  .  r  il  1  on',  ■  r^ations  betw.  • -i  niv  f.ither 
and  Dr.  Muir  w'lUi  i-^.i:d  tn  lli'>  use  of  th'^  .ir.'-i  other 
wori!-,  liut  "  r.j./tiiii  "  h.i'i  alt'.idv  l-.  n  .lilnprr  il  publicly 
by  aiv  r,  and  apparently  had  been  already  independ- 

cntl)  Li'.  H  !a   Dr.  Muir.  Jamf.s  'rtloMSON, 

2i  Wentworth  I'lacc,  Ntwcastle-oo-Tjne,  April  u. 

The  Yillow  Colour  in  the  Stoat's  Skin. 

In  her  letter  to  Naii'hk  of  March  24  Mi«s  I.  Sollas 
r«-inarks  on  the  "  ran.iry -yellow  "  colour  "  in  members 
of  the  stoat  family  when  the  winter  whitening  is  in- 
complete," adding,  "  there  can  thus  be  little  doubt  that 
the  yellow  body  produced  artiftcially  in  the  fur  of  the 
albino  rat  is  a  substance  similar  to  tie-  \i  How  pigmeni 
of  the  stoat's  winter  coat.  ..."  1  do  not  know  whether 
it  has  been  recordefl,  though  I  should  have  thought  so, 
th;it  a  stoat's  fur  of  the  purest  white  will,  after  exposure 
tu  light  in  a  museum  case  for  a  time,  varying  with  the 
intensity  of  the  light,  invariably  turn  distinctly  yellow — 
fainter,  however,  than  "  canary-yellow."  I  have  niadi- 
no  chemical  or  microscopical  examination  of  fur  so 
yellowed,  but  the  usual  reason  assigned  for  the  change  i> 
the  absorption  by  the  hairs  of  a  small  amount  of  fat  out 
of  the  skin,  induced  by  the  light  and  heat  of  summer.  I 
understand,  also,  that  ermine  kept  in  a  dark  chamber  or 
box  the  tcmpc'rature  of  which  is  high  will  also  turn  yellow. 
Stn.its  i!i  this  part  of  the  country  often  become  white 
>  aj  l\  '.n  the  season  before  any  real  cold  weather  has 
occurred.  Henkv  O.  Forbss. 

The  Museums,  Uverpool,  April  la. 

Transit  of  Kalley's  Comet  across  Venus  and  the 
Earth  to  May. 

I  DEC.  to  direct  attention  to  the  following 

It  is  my  intention,  at  Kaafjord,  in  FInniarken  (in  ih" 
north  of  Norw.iy),  together  with  my  assistant,  J4r.  O. 
Krogness.  to  take  m:ignetic  and  at»W^liherie  ofeMtSnrations 
during  the  period  May  7  to  June  I  next  In  connccticn 
with  the  transit  of  llalley's  CO  met  across  the  sun's  disc 
on  .May  iR-iq. 

It  is  conceivable  that  the  tail  of  the  comet  may  consist 
rhiffly  of  clectric.ll  corpuscular  r.iys ;  and,  if  this  be  so. 

should  expect  that  these  r.ays,  owing  to  earth- 
magnetisffl,  would  be  drawn  in,  in  the  Polar  regions,  in 
zones  analo|gcniS  with  the  aurora  zones,  assuming  the  tail 
of  the  comet  to  b«?  of  sulTi.  imt  length  to  re.Tch  the  earth. 

These  ravs  will  then,  in  h  .1  i  .ise.  exercise,  amongst 
other  things,  magnetic  influenr-  -  md  elerfric  indurtionarv 
offects,  esp<!cial!y  strong  in  th  I'mI  it  regions,  and  it  is 
particularly  auch  elfects  we  ar*"  desirous  of  tracini*,  Tlw 
tail  of  the  comet,  if  it  should  consist,  as  above  assumed,  of 
such  radiant  matter,  will  alter  its  shape  at  a  \try  con- 
siderable distance  fnun  the  earth,  and  we  may  expect  to 
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sec  similar  formations  of  light  to  those  which  o<Tur  during 
my  rxpcriments  with  kathudu-  rays  around  a  magnetic 
tcrrella. 

In  my  work,  "  The  \or\v«-j;ian  Aurora  Polaris  Expedi- 
tion, i<joj-i«H>3,"  dfstriptions  will  bt-  found  in  several 
plart's  of  these  phrnomi-na,  but  to  elucidate  the  subject 
here  I  append  ,t  few  n'-w  illustration";,  which  show  very 
plainly  the  shape  of  th<-se  formations  of  lijjht. 

Fig*.  I  and  3  show  how  the  rays  are  drawn  in  in  belts 
around  the  magnetic  poles  of  the  terrella,  corresponding 


February,  p.  57),  and  it  is  not  jinpo!.sible  that  indications 
of  an  alteration  in  those  parts  of  the  comet's  tail  nearest 
the  planet  may  be  noticeable. 

We  may  then  possibly  expect  to  find  traces  of  the  rays 
being  drawn  in  toward*  the  polar  regions  of  \'enu8  in  a 
manner  similar  to  that  demonstrat<Hl  by  the  esperiment 
shown  in  Fig.  4,  or  a  nwrc  or  less  distinct  b«:iiding  of 
the  comet's  tail,  assuming  Venus  to  be  magnetic. 

The  probability  of  such  being  visible  must,  however,  be 
admiite<l  to  be  small,  as  the  central  line  or  the  tail,  if  it 


o 

1 
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willi  the  polar-light  zoni-s  on  the  earth.  They  arc  taken 
looking  along  and  pi-rpendicular  to  the  magnetic  axis. 
Fig.  I  shows  the  spiral  rings  of  light  around  a  magnetic 
north  pole,  i<>rres[>onding  to  the  south  pole  of  earth 
magnetism.  We  find  these  belts  of  light  sometimes,  as 
here,  with  a  tolerably  evi^n  strength  of  light  like  a  con- 
tinuous iKiiid,  and  at  lUher  time;,  we  find  the  rays  con- 
centrated in  thr«'e  limited  streaks,  with  well  defined 
positions  around  the  magnetic  poles  of  the  terrclla. 

Fig.  3  also  shows  an  equatorial  ring.    This  phenomenon 

«if  light  is  m.ignifirent, 
but  unstable  ;  it  is  difl'icuh 
lu  produce ;  it  m.iy 
suddenly  appear  and  sud- 
denly  vanish,  as  the  rays 
^^^^^^^^^^H  run 
HML  ^^^^^^^^^^H  the 
^^^"^  -  ^^^^^^^^^^  dilVicult  to  obtain  suffici- 
ently concentrated  for  the 
rarefied  gas  to  illuminate 
them.  \\  the  lower  part 
of  F'ig.  3  and  on  Fig.  4 
a  characteristic  pointed 
tongue  of  light  will  b<t 
N'.-en,  which  is  drawn  in, 
and  shows  the  manner  in 
which  the  rays  here  come 
into  the  terrella.  The 
magnetic  etjuator  is  in- 
dic.'ited  on  the  terrclla  by 
a  dark  line. 

It  may  now  be  intagined  that  analogous  formations  of 
light  may  be  obsi.Tvable  around  the  earth  of  the  rays 
from  the  comet's  tail  on  May  18-19.  The  downward  rays 
in  the  folar  regions  will,  it  is  true,  be  difficult  to  ol>scrvc 
in  northern  parts  owing  to  the  northern  declination  of  the 
>un,  but  in  .Antarctic  regions  there  may  be  more  hope 
of  doing  so,  and  the  phenomenon  would  then  probably 
.■ip|h\ir  somewhat  similar  to  the  aurora  australis.  .\t  night, 
in  low  latitudes,  one  may  co.nceive  the  possibility  of  a 
ring  like  the  equatorial  ring  being  observable. 

About  May  2  the  comet  will  be  in  the  vicinitv  of  Venus 
(see    Diillflin    i/c    la    >o<iVfi'    astronontiqiic    dc  France, 
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Fig.  3. 

I  is  directly  away  from  the  sun,  will  be  at  a  considerable 
height  above  the  planet ;  but  I  desire,  nevertheless,  to  direct 
the  attention  of  astronomers  to  these  conditions,  as  Venus, 
if  as  >trongly  ntagnetised  as  our  earth,  must  be  expected 
to  exercise  a  noticeable  influence  on  the  tail  of  lh»  comet 
at  a  distance  of  >everal  million  kilc»metres,  especially  it 
the  rays  in  the  tail  are  easily  deviated  by  magnetic  force. 

This  phenomenon  may,  in  case  it  is  prew-ni,  be 
determined  by  astronomical  observations  of  the  comet's 
tail  and  N'enus  in  the  period  .May  1-3,  and  I  beg,  there- 
fore, to  ask  astronomers,  in  the  interests  of  science,  to 
make    arrangements    for    the   neecssar>'    observations,  if 

'  possible,  and  to  favour  me  with  a  short  account  of  the 
results.  Kr.  Birkeuwu. 

L'niversitetets    Fvsiske  Institut,  Christiania. 
.March. 


Neutral  Doublets  at  Aimospheiic  Pressure. 

In  his  p.ijvrs  on  magiietci-Uath.MlH  ra\s,  Prof.  Righi 
.issumt.-s  the  presence  of  neutral  doublets,  formed  of  a 
positive  and  negative  ion  in  more  or  less  stable  combin.i- 
tion.  Sir  J.  J.  Thomson  has  independently  put  these  in 
evidence  very  clearly  in  his  experiments  on  positive  rays. 
Working  independently,  we  have  made  some  obser\-ation> 
which  point  to  the  existence  of  such  doublets  at  atmo- 
spheric pressure.  Ionised  gas  is  drawn  through  two 
insulated  metal  tubes ;  along  the  axis  of  each  a  thicAc 
insulated  wire  electrode  is  fixed.  These  wires  can  be  con- 
necte<l  in  turn  to  a  I>olezalek  electrometer,  and  the  current 
b'.'twe«:"n  tul.>e  and  electrode  measured.  The  ionised  gas  is 
produced  by  splashing  mercury,  or  by  heating  lime  or 
aluminium  phosphate  on  a  strip  of  platinum  foil.  With 
a  certain  blast,  in  one  case,  the  current  reached  its  satura- 
tion* value  on  the  first  electrode  with  a  voliage  of  320, 
being  then  130  in  .arbitrary  units.  Raising  the  voltage  to 
<>5tj  did  not  increase  this  by  one  division  ;  the  extreme  rejid- 
ings  at  the  intermediate  voltages  were  128  and  130.  so 
that  the  observations  were  quite  regular.  Nevertheless, 
with  656  volts  on  the  first  electrode  a  current  can 
detected  at  the  second,  this  in  some  c.ises  amounting  to 
as  much  as  10  per  cent,  of  the  original. 

I.ime  give»  a  large  excess  of  negative,  mercurj'  and 
aluiiiiitium  phosphate  of  positive,  ions,  but  in  each  case 
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tried  the  currents  00  the  back  electrode  wm  practice  llv 
the  same,  independently  o{  the  sigia,  while  the  aaune 
lon»iiig  A'^f-ux  was  used.  The  taturation  curves  also 
present  a  peculiarity  in  a  large  mimlier  of  cases.  The 
curves  become  nearly  horiiontat  at  about  SM  volts,  after 
which  dwy  r;»e  again  rather  rapidhr,  and  ftnallv  become 
flat  St  about  jio  volts.  Each  of  these  remits  is  readily 
explained  if  we  assume  the  presence  of  neutral  doubtets. 
which  are  broken  op  either  by  collisions  or  by  the  action 
of  tiK  field.   Further  eiqieriments  are  being  ouide. 

A.  E.  Garhstt. 

J.  J.  LORHMLK. 

Cass  Institute.  E.C.,  April  i  ^ 

The  Etiology  of  Lepio^. 

Ik  Xjti're  of  April  7  I  have  rend  iriih  int<T>:yt  the 
artlrle  on  Dr.  .^burton  lIUMnpsoa's  report  on  "  Leprosy 
in  Seu-  Suudi  Wales."    In  that  report  Dr.  Thompsou 

(ont'  itf  mir  foremost  authorities)  ha«  repeated  a  state- 
ment  made  in  severaJ  of  his  fnrm>  r  papers  avowing  disirust 
in  the  doctriii<?  of  canl.t^ion  aini  tti  the  el^cacy  of  isolation 
4*  a  p(teventiv<.-  ine^|^'.  In  commenting,  with  surprise, 
on  his  opinion,  the^lrl!-r  of  tile  article  says  : — On-' 
would  h.'ivf  thought  tliat  •.uccess  which  has  artentii.il 
the  prnct)C'<  of  iMibtion  in  Norway  during  ihe  paut  forty 
yean  alfonl<  J  sutikient  evidence  of  its  vanie  even  to  the 

mow  Sirpiical." 

Now  1  nm  ijuito  nub  Ur.  'I'liompson  in  his  opinion,  and 
must  Oak  tt)  be  allo\v<'d  To  state  in  the  cleari"-t  p<»s!bl<- 
(erOtt  that  not  only  is  there  no  reason  to  believe  th.it 
attempts  at  isolation  have  taken  any  shari'  what'-'V-.-r  \\\  the 
diltUnutiun  of  Norwegian  leprosy,  but  r.iuch  to  tile  contrary. 
Tl)at  the  disease  has  declined,  and  continues  to  decline,  is 
happify  true.  Thi-  />rti/>(er  /ii«f,  however,  fails  utterly 
when  we  recognis>-  that  there  has  been  dt-rn^  thi<i  period 
of  its  decline  no  increase  whatever  in  is  l.i-.i.jn.  There 
ha$  iwver  been  in  Norway  any  isol.'i;iji:  'lirected  against 
contagion.  The  hrst  Inrjj.'  le(K  r  hospi.j^.  1:1  Norway  Were 
built  by  those  who  did  not  believe  the  dise  ase  contagious 
(Dr.  Danielsen  and  others),  and  who  wishc-d  simply  to 
prevent  marriages  and  to  provide  comfortable  home>. 
\Vhal  the  badllus  v.  i-li^covereti,  the  old  theory 
of  contagion  was  revived,  and  -ul  s' .laetitly  certain  le^^al 
enactments  w^re  passed,  but  th>  r  v  as  no  Increase  in 
arrangements  for  isolation.  Quite  the  contrary.  From 
that  day  to  this  the  numhi^r  of  thosf  isoLiifcl  has  bt-en 
progressively  reduced.  The  I'-pers  have  hem  left  at  homf 
with  their  relatives.  Yet  the  disease  has  di-dined.  It 
may  be  noted  that  it  was  declining  l>-fore.  It  must  be 
obvious  that  it  has  b<^en  dyin^J  out  under  some  other  in- 
llweoce,  and  (hat  the  asylums,  which  no  one  had  thought 
ft  worth  while  to  provide,  could  not  possibly  be  the  Cause. 
?.<'t  me  in  p.tssin^  yn^fX  remark  (hat  during  llie  same  period 
a  parallel  effort  for  the  extirpation  of  leprosy  vi-as  being 
made  in  South  Africa.  There  ettcieot  isolation  law«  were 
pas<»ed,  and  plenty  of  arcommodation  provided.  Without 
flinching,  compulsory  isolation  was  carried  out.  The 
result  has  shown  a  steeily  and  alarming  Increase  in  the 
disease. 

Compulsor\"  isolation  h.is  never  been  attempted  In 
Norway,  and  it  has  been  rigidly  enforced  in  South  Africa. 
The  results  have  been  conepkuously  opposite  to  what 
believent  in  cont.tgion  wouM  expect.  The  true  explana- 
tion in  each  case  is,  I  believe,  not  dilBcult  to  ^wv,  but 
I  aunt  not  intrude  upon  your  space  further  than  simply 
to  assert  diat  it  has  nothing  to  do  ^vith  belief  In  contagion 
and  attempts  at  isolation.  Dr.  Thompson  is,  1  think, 
more  than  justified  in  the  doubts  which  he  has  expressed, 
and  it  re»t<i  with  those  who  in  future  quote  the  Norwegian 
facts  to  show  that  they  really  bear  the  interpretation 
which  they  give  to  them.  JONATHAM  HtJTCBJSsov. 

Sir  Jonatham  HncHissos's  views  on  the  etiology  of 
leprosy  are  well  tcnown  to  be  opposed  to  the  generally 
accepted  view  that  it  is  an  infectious  disease  caus^'d  by 
Hansen's  bacillus.  They  were  again  brought  bcforf  the 
second  l^ifernatlonal  Conference  at  Berjjen,  .Xugust  16-19, 
1409.  Nevertheless,  the  conclusions  carried  by  the  delegates 
Hffe  opposed  to  them.  The  second  International  Sripntifi«- 
Conference  for  the  suppression  of  the  disease  reaffirmed 
in  all  a^p'  r-r'!  r^p  e-im  (usions  adopted  by  the  first  confer* 
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ence  in  Berlin,  1897,  when  the  attitude  of  Dr.  Aihbunon 
Thompson  towards  the  accepted  etiology  was  before  the 
delegates.  Leprosy  was  affirmed  to  be  a  disease  com- 
municable from  one  person  to  another.  No  country,  no 
matter  what  its  geographical  situation  may  be,  is  secure 
against  infection,  and  the  adoption  of  proper  measures 
against  this  poaatblllty  was  recommended :— **  Having  re- 
gard to  the  fa^twrabie  results  which  have  been  obtained 
iu  Cermany,  Iceland,  Norway,  and  Sweden,  by  isolating 
the  paiJems.  it  is  detfraMe  that  infecti^  ccuntries  should 
adopt  the  same  neaswes." 

tn  Norway  die  law,  as  formulated  again  in  gave 
the  Sanitary  Conmieslon  or  Board  of  Health  in  each  dis- 
trict the  ri^t  to  order  a  leper,  if  he  will  live  at  home,  to 
have  his  own  room — at  least  his  own  bed;  his  clothes 
ought  to  be  washed  separately;  to  have  his  own  eating 
apparatus — spoon,  fork,  knife,  &c.  If  he  cannot,  or  will 
not,  conform  to  this  regimen,  he  Is  obliged  to  enter  an 
asyhim.  There  are  those  who  hold  that  toprosy  Is  less 
easily  communicated  from  the  sick  than  Is  canaumptioR, 
Dr.  Thompson  apparently  iaipties  that  "  special  precaution* 
i  therefore  seetn  to  be  unnecessary  "  in  leprosy  because  in 
the  past  tlie>-  have  been  ignored  for  tuberculosis;  but.  in 
the  opinion  of  the  writer,  it  would  Ix?  of  enormous 
advantage  to  the  public  weal  if  the  reguUtiona  aj,  apply- 
ing only  to  lepers  nmainlng  at  home  could  be  enforced 
in  regard  to  tuberculosis.  As  a  matter  of  fact,  the  success 
of  the  leprosy  laws  in  Norway  has  led,  on  the  initiative 
of  Dr.  Claus  Hansen,  brother  of  the  discoverer  of  die 
Inicillus  leprae,  to  the  enforcement  of  analogous  regulp- 
tiijns  as  prophylactic  measures  against  tuberculosis  in  that 
lountry  since  I'lcxi. 

It  alters  noihin)!  in  the  efficacy  of  segregation  that  it 
was  applied  in  Norway  by  Danielsen  before  Hanseni— 
Danielsen'iE  pupil,  1  believe— had  discovered  the  lepra 
bacillus.  Nor  will  any  useful  purpose  be  ser%'ed  by  discuss- 
ing the  efficacy  in  ttie  application  of  the  law  of  segrega- 
tion in  Norway  as  impugited  by  Sir  Jonathan  Hutchinson. 
Dr.  .\shburtoii  lliompson's  criticisms  had  been  car^fuUv 
studied  by  the  writer  of  the  article  and  passed  in«$ileiice 
as  speciil  pleading — moderate,  able,  even  eloquent— Iwt 
.'ts  unconvincing  to  htm  as  they  tiave  been  to  the  expert 
delegates  at  two  successive  international  oonfereuoeSj  the 
s.  cond  of  which  was  held  in  Norway  itself. 

Thk  Writes  or  tms  Articls. 


Anror  1  Display. 
I     TircKE  was  a   very   fine  display  here  of  the  aurora 
I  between  $  and  9  p.m.    The  nature  of  the  phenomenon 
was  sutKciently  clearly  marked  to  deserve  more  t!inn  1 
passing  notice. 

The  curtains  and  shafts  of  light  all  had  their  origia 
o\'erhead,  radiating  from  a  point  a  few  itgftet  to  nie 
north  of  Castor  and  Pollux.  At  time*  as  many  as  five 
curtains  of  light  could  be  se^n  close  togetiier  near  the 
radiant  centre,  some  of  them  spreading  over  the  southern 
and  others  over  the  northern  sky.  W  hen  viewed  to  the 
north  or  south  the  thin  veils  showed  streaks  of  light  all 
radiating  from  the  point  of  origin  overhead.  When  viewed 
towards  the  east  or  west.  t.e.  end  on,  the  Hgbt  was  most 
brilliant,  and  the  wavy  nature  of  the  hanging  curtains  of 
light  most  marked. 

For  at  least  an  hour  these  curtains  or  hanging  veils 
of  light  could  be  seen  originating  abcvi  -m  !  spreading  in 
all  directions,  north,  south,  east,  and  v  '  ^i.  The  radiating 
elTecl  was,  of  course,  due  to  perspective.  There  was  very 
little  wind  at  the  tim<-,  and  the  curtains  of  light  seemed 
to  trxvel  with  it.  Another  effect  which  was  most  marked 
was  that  the  east  and  west  end  of  a  curtain  descending 
to  the  north  of  the  point  of  view  curved  towards  the 
north,  whilst  the  ends  of  those  curtains  which  descended 
to  the  south  of  the  point  of  view  of  the  ol)«erver  curved 
to  the  south.  This  curving  only  showed  itself  when  the 
curtains  were  low  down  and  losing  their  brilliancy.  There 
could  be  no  doubt  but  that  the  whole  phenomena  originated 
in  a  eomp.arativelv  small  area  to  the  north  of  Castor  and 
Pollux. 

The  day  had  been  fine  and  bright,  and  the  ground  was 
free  from  snow.  Towards  half^fost  nine  tlie  sky  became 
hazy.  R.  M.  DsfiLEt. 

North  Bnttleford.  Saskatchewan,  Canada, 
.March  28. 
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lUE  FREE  ATMOSPHERE.' 

n^'HE  publication  referred  to  below  adds  yet  another 
^  to  the  series  of  memoirs  issued  by  the  Meteor- 
oloj;ical  OflTice  in  the  past  few  years.  It  furnishes  an 
example,  of  comparatively  rare  occurrence  in  original 
scientific  investigation,  of  the  successful  cooperation 
of  private  and  t)fticial  enterprise. 

The  introduction  by  Dr.  Shaw  contains  a  short  his- 
torical account  of  the  progress  made  in  the  investiga- 
tion of  the  upper  air  and  a  summary  of  the  more 
important  results  obtained.  It  includes  a  welcome 
bibliography  of  the  chief  English  publications  on  the 
subject. 

The  work  in  this  country  was  begun  so  long  ago  as 
1740  by  Wilson  and  Melville,  of  Glasgow,  and  the 
balloon  ascents  of  Jeffries,  and,  later,  of  Welsh  and 
Glaisher,  maintained  our  position  in  the  forefront  of 
upper-air  research.  After  a  period  of  comparative  in- 
action, the  investigation  was  renewed  at  the  instiga- 
tion of  Mr.  Dines  at  the  beginning  of  the  present 


A  Fu.. 

century.  Dines  began  his  work  on  the  west  tx)ast 
of  .Scotland  in  1902-4,  and  continued  it,  first  at 
Oxshott.  milfs  south-west  of  London,  and  after- 
wards at  I'yrton  Hill,  40  miles  west  by  north  of 
London. 

The  report  deals  with  kites,  pilot  balloons,  and 
regiNtering  balloons,  and  contains  a  summary  and 
brief  discussion  of  the  results  obtained. 

Three  kinds  of  kites,  all  of  the  box  pattern,  are  used 
at  Pyrton  Hill.  No.  i  is  9  feet  high,  and  has  sails 
\  feet  wide  and  18  feet  long.  It  is  used  in  light  winds. 
No.  2.  for  standard  use,  is  very  similar,  but  the  sails 
taper  from  3  feet  at  the  front  and  back  sticks  to  2  feet 
4  inches  at  the  sides.  No.  3  is  only  7  feet  high,  and 
the  sail  edges  form  arcs  of  circles,  the  width  of  the 
s.iils  being  2  feel  b  inches  at  the  slicks  and  i  foot 

•  Nf.'>  vo».  "The  Fre«  Ata>o<ph«re  in  ihr  Kcgion  of  the  Hril!<h  " 
Cnmrihur'ons  10  lh<  Invcsiiotiun  of  lh«  L'pper  Ait,  Lanipri>  ng  a  Report  by 
\V.  H.  r*iiie»,  F. R. S.,  on  Apparatus  ami  NIcihods  in  u«  at  I'yrlon  Hill, 
wiih  an  inir  (lucii.in  .ind  a  twle  on  lh«  Petiurluiiions  of  the  Stratophere  by 
Dr.  W  N.  Shaw,  K.R.S.,  Dirr<:tor  of  ih?  Meteuroluifical  Offi».  Pp.  iv+56. 
(l.ordjn:  H.  M.  St.itiooer>' Ofhce,  lyiQ.)  \'nctij.6d. 
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0  inches  midwav  between  them.  This  kite  is  used  if 
the  wind  aloft  is  likely  to  exceed  40  miles  per  hour. 
Steel  piano  wire,  1/32  inch  in  diameter,  having  a 
breaking  strain  of  250  lb.,  is  used  with  all  the  kite*. 

If,  when  a  kite  is  flying,  it  appears  probable  thai 
putting  on  more  kites,  or  letting  out  more  wire,  will 
,  increase  the  strain  to  more  than  100  lb.,  the  attcm(it 
is  not  made  owing  to  the  risk  of  breaking  the  wire, 
especially  as  records   from   greater  heights   can  It- 
obtained  with  registering  balloons.     It  ought,  hov,. 
ever,  to  be  borne  in  mind  that  the  results  for  temper.v 
ture  and  humidity  obtained  by  balloons  are  less  tru-t- 
worthy  than  those  obtained  by  kites,  and  this  is  of 
especial  importance  in  connection  with  the  daily  vari;i- 
I  tions.    :\  kite  can  be  kept  for  some  time  at  a  nearlv 
I  constant  level,  and  the  kite  and  instruments  remain 
exceptionally  well  ventilated  without  artificial  mean- 
Dines's  use  of  embroider)'  cambric  at  qJ.  per  yard, 
and  black  dress  lining  at  5<f.  per  yard,  for  his  s;iiU 
recalls  .Stokes's  marked  preference  of  candles  for  hi* 
optical  experiments.    The  art  obwMsing  the  simple-f 


things  to  the  best  advantage  runs  some  danger  of 
being  lost  in  the  laboratories  of  ready-made  apparatus 
and  "arranged  "  experiments.  It  is  refreshing  to  find 
inst.'inces  of  it  in  an  otlicial  publication. 

\  good  deal  of  trouble  is  taken  to  make  clear,  by 
diagrams  and  description,  the  method  of  letting-«ut 
and  winding-in  the  kite  wire.  Mr.  Dines  having  di*- 
covered,  by  long  practical  experience,  the  places  where 
difficulties  arise  has  taken  the  trouble  to  invent  the 
necessary  safeguards  and  to  give  to  others  the  benefit 
of  his  labours. 

The  meteorograph  used  with  kites  is  shown  in  Fip. 
I,  .\,  B. ;  Fig.  1,  B,  shows  the  exposed  under-surface 
of  the  apparatus.  The  separate  parts  are  (i)  the  Icvrr 
and  thread  of  the  anemometer ;  (2)  the  thermometer..! 
spiral  metal  lube  containing  spirit;  (3)  the  clock;  l^l 
the  cover  of  the  aneroid  barometer;  (5)  a  metal  cover 
protecting  the  hair  of  the  hygrometer.  In  Fig.  A. 
the  recording  pens  are  (i)  humidity,  (2)  atmospheric 
pressure,  (3)  temperature,  (4)  wind  velocity.  The  sur- 
face shown  in  Fig.  !,  A,  is  covered  by  waterproof  cloth 
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wht-n  in  use.    The  instrument  is  tied  in  the  middle  of 
ihf  kite,  partly  for  convenience,  p;irtly,  presumably,  to 
shi  lier  it  from  direct  sunshine. 
The  record  is  made  on  the  cardboard  disc  shown  in 


A  Fi'..  J. 

Fiff.  I,  A.  The  difliculty  of  procurin)^ cardboard  which 
is  not  warped  by  vaniin^;  humidity,  and  the  occasional 
ihickenin);  of  the  trace  through  the  running  of  the 
ink,  suggest  that  it  would  be  an  improvement  to  use 
a  smoked  metal  sheet. 

The  anemometer  deser\'es  special  mention  because 
it  is  simple  and  unique.  It  consists  of  a  light  cellu- 
loid ball  of  3  inches  diameter  sus|K>nded  by  about  40 
feet  of  fine  cotton,  and  the  velocity  of  the  wind  is 
deduced  from  the  tension  in  the  cotton.  The  effect  of 
the  wind  on  the  cotton  is  neglected,  but  it  appears 
doubtful  if  this  is  justifiable.  With  cotton  02  mm. 
in  diameter,  the  area  exposed  to  the  wind  is  nearly 
one-third  that  of  the  ball  used. 

Pilot  balloons  are  usually  small  balloons  2-3  feet 
in  diameter,  which  are  sent  up  to  determine  the  wind 
at  difTerent  altitudes.  Observations  are  made  by 
theodt>lites  at  the  end  of  a  base  line,  or  at  times  by 
one  thctHldlili'.  the  rate  of  ascent  in  that  case  being 
calculated  from  the  free  lift  and  di.uncter  of  the 
balloon. 

It  is  assumed  that  the  rale  of  ascent  is  given  by 

where  L  is  the  free  lift,  r  the  radius  of  the  balloon, 
r  the  upward  velocity,  9  the  density  of  the  air,  and  k 
n  constant.  The  values  of  >i,  calculated  from  ten  sets 
of  obser\ations  given  in  the  report,  show  great  Irregu- 
larity, varying  between  5*5  xio-*  and  15  6x10  '  in 
C.G.S.  units,  or  between  1/480  and  1/170  in  the  units 
used  in  this  part  of  the  report  (grains,  feet,  minutes). 
Unfortunately,  no  information  is  given,  and  no  reasons 
are  put  forward,  to  account  for  the  variations,  beyond 
a  vague  suggestion  of  convection  currents.  It  would  be 
interesting  to  know  how  much  of  the  variation  could 
be  attributed  to  (i)  the  deposition  of  dew  on  the 
balloons,  (.')  the  effect  of  solar  radiation  on  the 
balloon's  temperature,  (3)  differences  in  the  wind,  (4) 
errors  in  the  observations.  .-\s  they  stand,  the  results 
indicate  that  observations  made  with  one  theodolite 
may  give  verv  erroneous  v.-ilues  for  the  wind. 

An  interesting  table  gives  the  values  of  m"'  obtained 
by  six  different  methods.    From  his  experiments  with 
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a  whirling  machine,  Dines  found  240.  Observation 
of  a  small  3-inch  ball,  falling  through  200  feet,  gave 
280.  Dines 's  thetKloliie  observations  give  2»jo,  those  of 
C  H.  Ley  330,  and  twelve  ascents  of  registering 
balloons  322.  .Stanton  found  a  still  higher 
value,  354,  from  laboratory  experiments  on 
a  ij-inch  ball.  It  is  of  interest  to  note 
the  close  approximation  to  the  correspond- 
ing value,  380,  deduced  from  the  value  of 
fc  given  by  Allen's  experiments  with  steel 
balls  in  water. 

Registering  balloons  of  about  1  mi-tre 
diameter,  having  a  free  lift  of  200  to  300 
grammes,  are  used  to  carr>-  a  meteoro- 
graph, which  weighs,  with  its  case,  60 
grammes  only  (28  grammes  without  the 
case).  About  60  per  cent,  of  the  balloons 
sent  up  are  recovered,  and  it  seems  re- 
markable that  the  proportion  is  higher  in 
winter,  the  season  of  nigh  winds,  than  it 
is  in  summer.  The  cx|)lanation  given  is 
that  when  the  meteorographs  fall  in  stand- 
ing crops  they  frequently  come  into  con- 
tact with  mowing  machines,  and  as  the 
instrument  case  resembles  an  old  tin  can  it 
is  not  surprising  that  Hodge  neglects  to 
gather  up  and  return  the  fragments.  The 
difticultv  might  be  overcome  by  attaching 
a  partially  filled  small,  cheap  b.ilUK»n, 
U  which  wouW  act  as  a  signal  for  some  lime 

after  the  instrument  reached  the  earth. 
.An  addition  of  5  p<'r  cent,  to  the  number  recovered 
would  compensate  for  the  extra  cost. 

The  meteorograph  is  shown  in  Fig.  2.  and  dia- 
grammatically  in  Fig.  3.  The  aneroid  box  .\  expands 
under  decreasing  pressure 
and  opens  the  frame  in  which 
it  is  fixed,  so  that  E.  L  move 
across  the  plate  beneath  them. 
If  the  temperature  is  const.mt 
they  make  two  parallel 
traces;  if  the  temperature 
falls,  the  German  silver  strip 
M  contracts  more  than  thr 
invar  strip  HC,  and  rotates 
DK  about  C.  Thus,  the 
abscissa;  of  the  trace  give  the 
pressures,  and  the  distance 
between  the  traces  the  corre- 
sponding temperatures.  The 
instrument  furnishes  no  in- 
formation as  to  the  rate  of 
ascent. 

It  is  a  great  advantage  that 
the  calibration  of  the  instru- 
ment is  m.idf  on  the  actual 
plate,  which  is  fitted  re.idy  for 
the  ascent,  and  that  the  pres- 
sure and  temperature  arc 
varied  together.  It  ought. 
h«)wever,  lo  be  explained  why 
the  instrument  is  tested  down 
to  —40°  C.  and  to  100  mm. 
only,  when  it  is  to  be  exposed 
to  temperatures  of  —60*"  t*. 
anil  pressures  of  50  mm.  or  less. 

The  heights  have  been  ob- 
tained from  the  recorded 
pressures  by  the  use  of  dia- 
grams, and  more  recently  by 
means  of  semi-logarithmic 
squared  paper.  The  need  for  great  care  in  dealing 
with  this  problem  is  illustrated  by  the  errors  in  the 
t.ible  on  p.  7.    On  July  29  the  difference  of  pressure 
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bftwttii  II  nnd  12  km.  is  20  mm.  at  Manchester  and 
28  mm.  nt  Pyrton  Hill,  which  has  a  higher  tempera- 
ture at  that  heif,'ht.  Similar  differences  occur  b<-l\veen 
13  and  14  l<m.,  and  between  5  nnd  6  km. 

Great  difticuhy  is  experienced  in  reconciiinjr  the 
temperature  observation*  with  the  obser\'ed  and  ex- 
pected decrease  in  wind  velocity  in  the  advective  rejjion. 
The  obvious  errors  noted  above  may  be  partly  re- 
s[Kinsibk'  for  the  extraordinary  velocity  of  150  m.p.s., 
found  from  the  horizontal  gradient  of  pressure  at 
16  km.  But  apart  from  errors  of  calculation,  an  error 
of  only  i'  C.  in  the  mean  temperature  of  the  air 
column  would  pro(*uce  an  error  of  nearly  3  mm.  in 
the  pressure  at  16  km.  It  must  also  be  remembered 
that  where  convection  is  prevented  the  condition  of 
steady  motion  may  never  be  reached,  and  the  differ- 
ences of  pressure  may  be  equalised  by  translation  of 
air  acro>?  the  isobars  with  nKideratc  velocity. 

Dr.  Shaw  tinds  that  if  the  lower  surface  of  the 
advective  region  is  depressed  owing  to  a  disturbance 
in  the  lower  aimosphorc.  there  will  be  an  increase  of 
temperature  of  9^  C  per  km.  of 
depre*>ion.  Such  a  depression 
would  presumably  be  propagated 
with  the  same  velocity  as  the  dis- 
turbance, but  the  obstacles  to  ci  n- 
vection  in  the  advective  region  may 
maki-  the  up|)er  portion  of  the  at- 
mosphere act  as  a  damping  agent 
by  w  hirh  the  disturbance  would  be 
annulled. 

The  moan,  maximum,  and  mini- 
mum valur  s  of  H  and  T. .  the 
height  and  temperature  at  which 
the  advective  region  begins,  are 
given  in  the  table  : — 

Max.  15'ikm.  141*  A 


watersheds  of  .\sia.  Here  that  is  gashed  by  rather 
short  and  steep  transverse  valleys,  altogether  nine  in 
number,  and  attains  an  elevation  often  exceeding  20.000 
feet  above  sea-level.  On  the  southern  ^>ide  is  another 
mountain  wall,  not  quite  so  lofty,  though  even  its 
lowest  point  is  quite  a  thousand  feet  above  the  summit 
of  Mont  IJIanc.  From  its  western  part — rather  more 
ihrm  fifteen  miles  in  extent — six  tributary  glaciers — 
three  of  them  large — descend  to  the  Hispar,  but  its 
eastern  and  upper  portion — fully  twenty-one  miles  in 
length — is  practically  unbroken.  .\  r.uher  long  and 
flat  snow  saddle,  17,51x1  feet  above  sea-level,  pans 
the  Hisi>.ir  from  the  IJiafo  Glacier,  which  descends 
towards  the  south-east,  and  the  total  length  of  the 
former,  from  its  termination  near  Hispar  village,  at  .1 
height  of  about  11,000  feet  above  sea-level,  is,  accord- 
ing to  Dr.  Wwkman's  measurement,  a  little  less  than 
thirty-seven  miles,  or  a  mile  and  a  half  greater  than 
that  assigned  to  it  by  Drs.  Calciati  and  Koncza. 

The  pass  over  the  Hispar  and  Biafo  glaciers, 
according    to    Lieut. -Colonel    Godwin-.\usten,  who. 
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The  values  are  higher  than  the 
mean  values  found  by  the  present 
writer  and  Harwood.  The  dilTerenct 
prof>ably  ari-es  partly  through  tin- 
method  of  fixing  H,,  partly  owing 
to  the  exclusion  of  the  irjog  results 
from  the  present  report. 

It  is  n  pleasure  to  note  that  pres. 
sure  is  expressed  in  meg.ndynes  ptr 
cm.',  and  temperature  in  degrees 
C.  above  the  absolute  zero.  Th»: 
report  is  full  of  interest  to  all  en- 
gaged in  upper-air  research,  and 
will  be  I  spici.dlv  useful  to  thost-  who 
are  contemplating  the  establishment  of  new  experi- 
mental stations.  K.  Gold. 


•  Ti/f    HISPAR  GLACIER.' 

T\R.  .\.\D  MRS.  BULLOCK  WORKM.AN.  the 
well-known  explorers  of  the  higher  Himalayas, 
have  read  before  the  Royal  Gengrapliic.il  Society  a 
most  interesting  account  of  the  Hispar  (ilacier.  This 
is  one  of  a  group  of  four  of  the  world's  greatest 
mountain-glaciers,  which,  together  witii  two  others 
of  thein-  the  Biafo  and  the  Chogo  Lungma— and  some 
of  their  tributaries,  have  been  explored  from  end  lo 
end  by  these  indomitable  climbers.  The  Hispar 
Gbcier,  one  of  the  many  feeders  of  the  Indus,  occupies 
a  Upng  and  nearly  straight  valley,  running  roughlv 
par.-ill.  I  with  the  crest  of  the  Karakoram— one  of  the 

'  The  HUpur  Glocitr. 
ttiilK.  «   W  fXfiiJK.  II. 
Will. .101   Hii-iKT  Workman. 
105-;!,  Fc!irij.iry,  igi.>,) 


I.   Ili  Tributarl<r«  and  Mounuini..    Ry  Fanny 
Promiricni    t'ejiures    of  i\%   Stturiute.  By 
(t.tigtafkUnl  /carnal,    vol.  »iu(V.,  pp. 


Ki(i.  ■■  — A  g'acier-lable  of  unusual  tiie  met  with  on  the  loved  third  of  Ihe  Biafo  Glacier  ai  an 
altitude  of  about  3660  metres  (i3.«>o  fc<-i)i  The  ruck  boulder  wa»  5  metres  (16  4  feet)  loac, 
the  ice  pedetui  3  !  inetret  (11-46  feet)  high,  and  ibc  h^i^ht  of  the  whole  5-5  metre*  (i3  (>ct> 
.\  table  with  mu.b  bwei  pcdeMul  »eeM  in  dixtante  at  lefl.   (from  the  G/i'£nt/Jkic»t /ftrn^!.) 

about  half  a  century  ago,  explored  these  ice-clad  fast- 
nesses, was  in  former  times  occasionally  used  bv 
natives,  especially  marauders,  but  when  Sir  Martin 
Conwiiv  traversed  it  in  he  found  the  traditions 

were  very  vague.  The  only  serious  difficulties  are 
thtise  due  to  the  length  of  the  journey  at  such  a  con- 
siderable height  above  sea-level.  These,  however,  did 
.lot  prevent  Dr.  and  .Mrs.  Workman  from  spendinc 
s(  veral  weeks  on  their  way  over  the  pass  from  Hisp>ar 
village  to  .\skole,  and  carefully  studying  this  ice-clad 
region. 

The  Hispar  Gl.icier  has  a  low  gradient — on  the  whole 
about  one  in  thirty — and  its  average  width  is  a  little 
less  than  two  miles.  It  receives,  as  has  been  said, 
six  large  tributaries  from  the  northern  side,  and 
tliree,  also  Large,  on  the  lower  part  of  its  southern 
side  .Ml,  and  especially  the  former,  are  laden  with 
debris  to  an  unusual  extent.    The  effect  of  this  is 
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plainly  vi>iblf  on  the  trunk  stream.  Here,  for  a  dis- 
l;»iK-e  of  ni-;irly  fifteen  miles  ribove  its  end,  the  whole 
surf.irt  ■■  i>  broken  into  ice  hilUicks,  separated  by  deep 
depressions  and  heavily  coated  with  debris  of  every 
size  from  mud  and  sand  to  ^anite  blocks  20  to  50 
feel  in  diameter,"  such  as  may  be  seen  in  the  gigantic 
glacier-table,  for  the  picture  of  which  (Fig.  i)  we  are 
indebted  to  the  Royal  (ieographical  Society.  From 
slightly  belcw  the  entrance  of  the  Haigatum  tribu- 
tary a  band  of  white  ice  appears  an)ong  these  hillocks, 
which  broadens  out  as  it  rises  until  it  occupies  all  the 
iouihcrn  side  of  the  glacier.  On  the  northern  side 
the  hillocks  persist  for  eleven  and  a  half  miles  farther 
up.  They  vary  in  height  from  about  50  to  jjo  feet, 
or  e\*en  more,  and  sometimes  recall  drumlins  in  their 
line.ir  arrangement  and  form.  Ii<\vond  thes«'  hillocks 
the  ice.  as  would  be  expected,  is  fairly  free  from 
dibris.  In  the  other  parts,  while  the  lateral  moraines 
are  large,  medial  moraines  are  practically  absent. 

The  surface  exhibits  some  other  peculiarities.  Over 
two-thirds  of  its  area  lakelets,  occupying  ice-basins. 


Hispar  and  its  tributaries,  a^  ma\  be  seen  in  Fig.  2, 
Intra-glacial  moraines,  due  to  the  excretion  of  debris 
which  has  been  engulfed  in  large  crevasses,  may  also 
be  obser\'ed,  as  well  as  the  usual  structures  of  niri 
and  glacier-ice. 

The  scenery  of  this  region  of  snowy  peaks  and  giant 
glaciers  has  a  general  resemblance,  though  on  a 
grander  scale,  to  that  of  the  Alps  and  the  Caucasus, 
and  its  dominant  outlines  are  indicative  of  the  action 
of  fluviatile  rather  than  of  glacial  erosion.  It  is 
also  worth  noting  that,  notwithstanding  the  trough- 
like shape  of  the  valley  occupied  by  the  Hispar  ice- 
stream,  neither  the  map  nor  the  photographs  sug- 
gest any  marked  truncation  of  the  spurs  past  which  it 
moves.  Yet  here,  where  several  ice-streams  are 
crowded  into  a  comparatively  narrow  corridor,  we 
might  expect  to  find  its  rocky  wall  even  undercut  by 
their  struggle  to  force  a  passage.  The  Hispar  Glacier 
was  one  of  several  on  which  in  1906  the  Geological 
Sur>ey  of  India  fixed  marks  in  order  to  study  their 
advance  and  retreat.  It  then  appeared  to  be  practi- 
cally -^t.-itionar) ,  :ind  had  thus  con- 
tinui-d  to  the  lime  of  Dr.  Work- 
man's visit.  .So,  too.  had  the 
Vcngutsa  Glacier,  which  reaches 
the  valley-floor  a  little  below  the  end 
of  the  Hispar.  Yet,  about  five 
years  prior  to  1906,  it  had  rapidly 
advanced  for  a  distance  of  nearly 
two  miles.  One  minor  point  of  in- 
terest may  be  mentioned.  Grouped 
spires  or  pyramids  of  snow  or  ice 
were  not  seldom  obser\'ed,  resem- 
bling the  ni^ves  pettitentcs  of  the 
.\ndes,  to  which  Dr.  Workman, 
though  not  without  protest  from  Sir 
.Martin  Conway,  extends  the  name. 

T.  U.  BOXNEV. 


H  ALLEY'S  COMET. 

SIN'CE  its  conjunction  with  the 
sun  Halley's  comet  has  been 
si"*n  from  several  observatories,  and 
on  April  16  was  seen  with  tln'  naked- 
eve  by  the  observers  at  Ca|)e  Town. 
Thus  there  is  some  reason  for  hop- 
ing that,  given  clear  morning  skies, 
the  c;imft  may  become  easily  observ- 
able in  EUigland,  although  its  low 
altitude  ;it  sunrise,  until  after  it  has 
  .  _  )utin«ru  CUcicr    transittitl  the  sun  on  May  19,  is  not 

00  the  Itfu  from  whkh  thr  <n-{Tagnxati  fluating  on  iKc  »»ttT  ai«  <ir  iv«l.    The  ktraiifkiiiun  of  fjivourable 
Ibt  Uackcr.cil  glacial  ice  if  well  K<n.    behind  anc  the  high  taowpuk*  wjUling  in  the  J utDuru.       '  ....     '/,',.  .  _       r  .u 

(F™.  the  ov «  6         .»  following    IS    part    of  the 

epheineris  calculated  for  .\pril  and 

are  unusually  common.  Thus,  as  might  be  antici-  May  by  Dr.  Smart,  and  cornmunicaleil  by  Nlr.  Crom- 
pated,  it  is  but  little  crevassed.    In  fact,  the  only  ice-    melin  to  the  Astromtmischf  Sachrithten  (No.  4379)  : — 


rir>  a.— A  bordrt-bke  mar  the  junction  of  the  Jaltnaru  with  the  Yf  iipir  Glacier.   It  i«  etidcmd  by 
al  moraine  and  ibc  inountain-wall  •  n  ibe  right,  and  ihe  hich  tidt  of  the 


fall  is  at  the  beginning  of  the  descent  from  the  actual  , 
pass,  where  the  subgbrial  v.illey  floor  naturally 
steepens.  In  these  circumstances  the  "  hum- 
nuKKy  "  surface  appears  at  first  sight  anomalous,  but 
of  this  Dr.  \\"orkman  offers  a  satisfactory  explana- 
tion. The  trunk  stream  of  the  Hispar  receives  at 
least  a  dozen  tributary  glaciers,  most  of  them  large. 
The  valley,  however,  is  a  trench  of  only  moderate 
breadth,  bounded  by  steep,  rocky  walls.  As  the  side 
streams  art  too  strong  to  be  ponded  back  by  the 
main  one.  they  force  their  way  downwards  side  bv 
side  with  it.  Thus  the  pressure  becomes  greater  than 
the  resisting  power  of  the  ice,  and  this  is  squeezed 
upwards  into  ridges  and  protuberances.  These  are 
favourable  to  the  formation  of  lakelets,  which  extend 
up  to  an  elevation  of  about  iO,ooo  feet,  surface  streams 
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when  near  the  sun,  will  travel  very  quickly  across  our 


k-ing  corrtspondingly  rare.  Other  lakelets,  formed  line  of  vision,  traversing  .Aries,  Taurus,  Orion,  and 
by  dams  of  ice  or  moraine,  occur  at  the  side  of  the    part  of  Gemini  between  May  16  and  22. 
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On  May  20  the  dUtance  <tf  the  comet  from  the  earth 
tvill  be  about  fourteen  nullum  mili-s,  but  by  Mav  30 
this  distance  will  have  increased  to  more  than  forty 
million  miles. 

The  two  diagrams  here  piven  show,  roughly,  the 
conditions  of  observation.  Kifj.  i  for  the  eastern  appari- 
tion, Kifj.  1  for  the  western.  In  l-'ij;.  i  the  stars  are 
shown  approximately  as  they  appear  to  an  observ«T 
in  Ixtndon  lookinj^  due  K.  one  hour  before  sunrise 
3. JO  a.m.)  on  .May  i;  the  dated  circles  repres<-nt 


F.<.. 


the  approximate  positions  of  the  comet  for  the  date 
l^iven.  I'niess  the  eastern  sky  is  fairly  clear  it  is 
questionable  whether  \'enus  will  be  seen.  It  is 
obvious  that  to  see  the  comet  during;  its  j>eriod  as  a 
"  morning  star  "  one  must  f^et  away  from  the  smoke- 
laden  horii!on  found  near  larjje  towns,  and  ascend  to 
as  g'reat  an  altitude  as  possible.  The  observation  will 
probably  not  be  a  simple  one.  for  at  this  time  of  the 
year  the  sky,  an  hour  or  so  before  sunrise,  is  never 
dark  unless  cloudy ;  the  dawn  comes  quite  early.  For 
this  morninf;  apparition,  tin-  j 
<  treat  .Square  of  Pegasus  should  ■  ' 
act  as  a  splendid  "  warner  "  and 
landmark,  just  as  it  clid  in  the 
evening  apparition  of  comit 
i«lio47.  This  mutu.-d  ass<K'ialion 
of  the  two  comets  with  Pegasus 
affords  a  gt)od  exam])le  of  one  of 
the  chief  ditTiculties  exp«Tience«l 
by  those  astronomers  who  have 
endeavoured  to  trace  Halley"'" 
comet  amid  the  mass  of  brief  .jnd 
very  general  records  of  comets  iit 
ancient  chronicles.  Fig.  2  illus- 
trates the  conditions  after  .Ma? 
20,  when  the  comet  will  be  an 
evening  star;  the  observer  is 
suppos(*d  to  bo  looking  <lue  \V. 
at  one  hour  after  sunset  on  Ma\ 
35  (about  ()  p.m.);  with  a  clear 
horizon,  Pnjcyon  may  serve  as 
the  indicator,   but   in   any  case 

Gemini  and  Leo  will  afford  ready  landm.irks.  It  is 
now  the  general  opinion,  and  hope,  that  no  ch.nrt  w  ill 
be  necessary  during  the  last  week  or  so  in  May, 
for  the  comet  gives  indications  that  it  will  probably 
be  bright  enough  to  be  seen  without  difliculty.  One 
(avour.ible  point  is,  of  course,  that  during  the  morning 
.ipparitions  the  tail  will  rise  before  the  comet,  whilst 
under  the  conditions  shown  in  Fig.  2  it  will  set  later. 

That  the  comet  has  developed  a  tail  of  some  size  is 
shown  by  photographs  taken  at  Juvisy  on  February 
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12  and  at  O.iawa  on  February  10.  The  former  shows 
a  thin,  feeble  tail  1°  30'  long,  the  latter,  which  i« 
reproduced  in  Fig.  3."  a  tail  \°  long.  From  .M. 
Baldet's  dr.iwing.  made  at  the  Juvisy  equatori.d  on 
.M.irch  5,  it  would  ap|x*ar  that  the  southern  br.mch 
shown  by  him.  Fig.  4,  was  probably  loo  faint  ii> 
impress  it-df  on  the  Juvisy  photograph.  It  is  inter- 
esting to  recall,  here,  that  in  the  1X35  apparition  the 
comet.  fi>r  some  time  .ifter  {Kissing  jx-rihelion  ( N'oveni- 
l  ber  i(>>.  showed  no  trace  of  the  tail,  which  on  October 
I?  had  extended  to  a  distance  of 
20°.  .According  to  Sir  John 
llerschel  in  his  ■' Outlines  ol 
.\stronomy,"  the  comet  was  not 
picked  up,  after  jierihelion.  until 
'January  24,  and  then  j)r«-- 

sented  a  sm.ill.  round,  well-de- 
lined  disc,  rather  more  than  2'  in 
diameter. 

.\ccording  to  a  correspondent  of 
the  Morning  Post,  the  coinet  w.is 
seen  at  Greenwich  Obserx'aton,', 
as  a  nebulous  disc,  some  30*  in 
iliameter,  in  the  10-inch  tele- 
sco|K',  on  the  morning  of  .April 
iX.  .\  nucl«'us,  from  3'  to  5' 
in  diameter,  w;is  recognised,  but 
no  definite  tail  could  be  seen, 
probably  on  account  of  the  afv 
pro.'iching  daylight ;  there  wa-;. 
however,  a  lack  of  definition,  imi 
the  western  side  of  the  head, 
probably  denoting  the  presence  of  the  tail.  \\  ith  the 
ij-inch  lek-scofH*  the  comet  was  followed  until  4.25 
a.m.,  .ind  was  estimated  to  be  as  bright  as  a  second 
or  third  magnitude  star. 

While  tbf  ch;mce  of  c:i(>turing  n  sample  of  the 
cornel,  ;is  suggested  by  Dr.  .\ll»'n.  is  perhaps  very 
small,  it  is  a  pity  that  apparently  no  action  is  being 
taken.  The  passage  of  the  earth  through  a  comet's 
tail  is  so  rare  an  occurrence  that  even  a  sm.ill  opjior- 
tunity  (lught  not  to  be  missed.    In  the  .April  number 


URSA  M^J. 


LEO    .•  . 


Kic.  I. 


1      OS>  TAURUS 


of  the  BuUilin  <fe  la  Soci^t^  Aslrnnomique  dc  France, 
.M.  C.  K.  (iuillaume  suggests  the  liquefaction  of  a 
large  quantity  of  .-lir  which  couhl  ;iftrrvv.-irds  be 
treated  by  fr.'iclional  distillation,  and  possibly  some 
cometary  matter  reci)gnised.  lie  points  out  that 
very  minute  quantities  of  the  rare  gases,  e.g.  krypton, 
are  thus  secured  from  immense  volumes  of  air,  and 
that  it  is  now  possible  to  liquefy  looo  cubic  metres  of 
air  per  hour;  as  he  remarks,  it  is  just  possible 
that  by  this  means  the  chemic.tl  studv  of  the  comet 
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nif^ht  bccume  a  b\'-prixluc(  of  nn  industrial  opera- 
ion. 

M.  Flammarion  su^j^t'sls  that  if  there  is  any 
aalpable  material  at  m>  great  a  distance  from  the 
f«rad.  it  nii(;hi  l»e  posNible  to  nie.iNure  the  minute  rise 
M  temperature  produced  by  the  eartli  rushing;  ihroufjh 
It  at  the  rate  of  77  kms.  (forty-eij^ht  mih-s)  \K'T  second. 


Fic.  V— Halley'i  Comet,  1910,  Febniary  10.    Phologniphcd  >t  Ottawa.  I 

The  possibility  of  delectinn  the  nucleus  of  the 
ciimtt  when  it  is  crossinj;  the  sun's  disc  appears  to 
!»■  v<'r\-  remote.  .\s  pointed  out  by  Prof.  \\\  H. 
i'irkrrinj;,  a  solid  dark  mass  would  neiil  to  have  a 
dLinieter  of  :it  least  seventy  miles  in  order  to  l>e  de- 
min]  under  these  conditions,  and,  from  the  fact  that 
lIcfT  Anhenhold  saw  a  iwelfth-m.iffnitude  star  tran- 


f Hftllcy't  Cuincl.  1910.  March  5.    Fiom  a  cr  iwii  g  by  M.  Baldct. 

sitted  by  the  comet,  on  December  5,  without  chang- 
•nc  either  in  colour  or  brilliancy,  it  is  extremely 
unlikely  that  masses  of  this  order  of  size  are  con- 
taimd  in  the  comet's  head;  but  the  Kodaikanal 
s()ecir(iheliof;raph.  in  the  hands  of  Mr.  Kvershed, 
may  be  able  to  disclose  the  cornetary  vapours  during 
the  innsit. 
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There  have  been  many  surmises  as  to  what  will  be 
the  effect  on  the  earth  and  atmosphere.  .Sonic  of  these 
are  notable  only  for  their  e.\travagance.  but  it  does 
seem  pr«)bable  that  an  exceptional  display  of  aurora 
may  be  fienerated,  and  also  that  we  may  eX|K'rienef 
the  mistiness  of  the  atmos|)here  which  was  j,;etier;i!ly 
noti-d  in  iHhi,  before  it  was  known  that  we  h;id 
pa>sed  through  the  tail  of  the  great  comet  of  that 
year.  It  has  b«-n  suggestitl,  too,  that  we  may  see 
the  extension  of  the  tail  as  a  series  of  diverging 
stre.'imers,  as  was  also  noted  in  i8f>i. 

Reports  from  China  state  that  the  comet  is  being 
used  as  an  omen  to  inflame  the  rioters  in  the  dis- 
affected districts,  and  that  the  authorities  are  exhibit- 
ing pictures  of  the  comet,  with  accounts  of  its  previous 
apparition  without  ill-etTecis,  in  order  to  reassure  the 
inhabitants.  Wliile  there  is,  of  course,  no  [xissible 
likelihood  of  serious  mis.'ipprehension  in  this  country, 
it  is  obvious  that  there  yet  lingers  a  certain  amount  of 
superstition  ct)ncerning  the  baneful  efTects  of  comets. 
W'e  would  suggest  to  all  teachers  that  the  .May  ajjpari- 
tinn  will  afford  an  excellent  opportunity  for  giving 
real,  "live"  nature-study  lessons,  which  should  effec- 
tively eradicate  such  superstitious  fancies  from  the 
minds  of  liie  rising  gent  ralion. 


KOMAN  BRITAIN.* 

'X'HE  first  of  the  two  volumes  referred  to  below 
^  contains  a  fully  illustrated  account  of  the  ex- 
cavations carried  out  early  in  1907  by  the  Manchester 
and  District  Branch  of  the  Classical  Association  on 
the  site  of  the  Roman  fort  at  Castlefield,  Manchester. 
The  second  volume  is  a  supplementary  volume  by  the 
same  association,  describing  excavations  of  an  earth- 
work at  Toothill,  Cheshire,  and  at  the  Roman  Fort 
Melandra. 

The  first  volume  is  something  more  than  a  mere 
dry-as-dust  description  of  excavations.  It  contains  a 
number  of  very  interesting  and  informing  essays 
ile.iling  with  different  departments  of  the  subject,  and 
written  by  experts,  so  that  the  general  reader  will 
have  no  difficulty  in  understanding  the  nature  and 
value  of  the  w(»rk  that  has  been  so  efficiently  carried 
out.  Both  volumes  are  ably  edited  by  Mr.  F.  A. 
Bruton.  of  the  Manchester  Grammar  School. 

An  intrresting  article  on,  the  name  of  the  fort,  Uy 
Prof.  James  Tait,  shows  how  difficult  it  is  to  suggest 
an  etymology  of  an  ancient  place-name  which  will 
withstand  the  assault  of  destructive  criticism.  The 
name  Mancunium,  which  is  usually  associated  with 
the  Roman  fort  at  Manchester,  has  be<-n  derived  by 
various  authorities  from  the  Welsh,  main,  "a  stone"; 
from  the  Welsh  mnti.  "a  place."  and  ninaM,  "  >kins  "  ; 
from  the  Welsh  mcini  cochion,  "  redstoncs " ;  and 
from  the  Old  Celtic  mammion,  suggesting  a  deriva- 
tion from  mamma,  "mother."  The  last  derivation 
applies  to  the  form  Mamcunio.  one  of  the  half-dozen 
different  readings  found  in  various  ancient  manu- 
scripts. 

Among  the  inscriptions  found  in  the  course  of  the 
excavations  are  several  on  altars  dedicating  them  to 
the  goddess  "  Fortune,  the  Preserver."  The  inscrip- 
tions, however,  give  very  little  information  as  to  the 
details  of  the  Roman  occupation,  though  one  inscrip- 
tion appears  to  imply  that  at  one  time  soldiers  from 
Rxtia  fTyrol)  and  from  Noricum  formed  part  of 
the  Manchester  garrison. 

Among  the  objects  were  a  considerable  number  of 
coins  and  articles  of  bronze,  silver,  iron,  and  glass. 

'  "The  Roman  Kort  a(  Manchc*ltr."   Erfited  by  F".  A.  Bfuton.  (Man 
ch»«ier:  Univeuity  I'rtM  ;  l>oodon  :  .Shensti  and  Hugh**.  19*))  Pri« 
51.  nrt. 

"  Kxcavalion«  al  Too<hill  and  Melandra."  Edited  hy  F.  A.  Bru'O". 
(Mancbnicr:  I'nivcniiy  Prrsi ;  London:  bberrati  and  Hughci.  i)o^) 
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Among  the  pottery  are  some  beautiful  examples  of 
"Saniian  "  ware,  some  fine  drawings  of  typical  pieces 
by  Mr.  IMit:l|iN  Immii^  ri'pnxluced. 

An  illuminating  chapter  on  Mithras-worship  in 
Roman  Manchtster,  written  by  the  Rev.  E.  L.  Hicks, 
advances  the  theory  that  Mithras-worship  was  enciHir- 
agcd  by  the  Emperors  among  the  Roman  soldiers,  as 
an  antidi  te  to  Christianity. 

At  the  end  of  the  volume  is  an  elaborate  catalogue 
of  the  coins  of  Roman  Manchester,  prepared  by  I^r. 
R.  S.  Conway,  assisted  by  Mr.  .Mclnnes  and  Mr. 
Brooke. 

The  Mipplemcntal  volume  describes  some  excava- 
tions made  by  the  association  on  an  earthwork  at 
Toothill.  in  Macclesfield  Forest.  This  earthwork  has 
long  puzzled  antiquaries,  and  was  gonerally  believed 
before  these  e.xcavations  were  made  to  be  a  Roman 
camp  or  fort.  But  not  a  single  trace  of  Roman 
occupation  was  found,  nor  of  |)re-Roman ;  the  work 
may  have  been  medieval,  but  no  positive  evidence  of 
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its  age  has  yet  been  found.  The  rest  of  the  volume 
describes  the  continuation  of  the  work  at  the  Roman 
Fort  Mclandra. 

These  volumes  are  well  and  clearly  written,  and 
■very  fully  illustrated,  and  will  be  of  the  greatest  value 
to  students  of  Roman  Britain. 

iinilNISTRATION  AND  DISEASE. 

THE  report  of  the  advisory  committee  for  the 
Tropical  Diseases  Research  Fund  for  igoi»' 
•contains  >o  much  original  work  that  it  should  rank  as 
a  scientific  publication.  In  it  arc  to  be  found  reports 
from  all  parts  of  the  world  in  which  the  results  of 
scientific  investigations  are  communicatftl  by  those 
•engaged  in  studies  bearing  directly  or  indirectly  upon 
tropic.-il  diseases  of  all  kinds.  Some  of  these  reports 
are  even  illustrated  by  figures,  plain  or  coloured, 
which,  however,  for  the  most  part,  give  the  impres- 
sion of  cither  having  been  very  badly  drawn  in  the 
first  place  or  very  inadequately  reproduced  in  this 
report.  It  is  to  be  hoped  that  many  of  the  important 
and  interesting  researches  described  here  will  find  their 
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way  ultimately  into  recognised  scientific  or  medical 
journals  with  fuller  exposition  and  better  illus- 
trations. 

The  actual  report  of  the  committee  occupies  three 
pages  out  of  a  total  of  I  the  remainder  being  taken 
up  by  appendices.  In  the  report  the  committee  gives 
.m  account  of  its  revenue,  amounting  to  3470/.,  and 
the  expemliture,  totalling  Jjjj'.  <w.  8<i.  The  revenue 
is  made  up  of  contributions  from  the  Imperi.il 
(iowrnment  (looo^.),  the  Government  of  India  (5ooi.). 
the  Rhodes'  Trustees  (jooi.),  and  Colonial  Govern- 
ments (1770!.);  and,  with  regard  to  the  last  item,  it 
is  verv  satisfactory  to  learn  that  the  Colonial  Govern- 
nunts  have  one  and  all  agreed  to  renew  their  grants 
for  a  further  period  of  five  years  from  1909.  The 
exjiendilure  consisted  of  grants  to  the  London  School 
of  Tropical  .Medicine  (ijX?/.  6s.  M.).  the  Uverpool 
School  of  Tropical  Medicine  (1000/.),  the  University 
of  London  (750/. ),  and  the  University  of  Cambridge 
(200/.).    No  grant  was  made  to  the  Royal  Society 

during  the  year,  because  the 
funds  required  for  the  con- 
tinuation of  the  researches 
into  sleiping  sickness,  cnr- 
ri<H!  on  under  the  super- 
vision of  the  societv.  uere 
provided  by  the  I'ganda 
l'ri>leclurate. 

ihe  first  appendix  con- 
tains reports  on  njeasures 
taken  for  the  prevention  of 
malarial  fever.  A  circular 
Inter  was  disptitched  by  ihe 
Cnloninl  Secretan,'  to  the 
Colonial  Governors,  enclos- 
ing (i)  a  letter  from  Sir 
U'illi.'im  Osier,  published  in 
~  March  15, 

Malaria  in 
Italy;  a  Lesson  in  Pr.nctical 
Hygiene,"  and  (.'•  a  report 
of  the  Bombay  Medical  Con- 
gress, published  on  .March 
i(>,  i(/>q;  and  inquiring  "to 
what  extent  the  policy  which 
Ur.  Osier  represents  a* 
having  been  so  successful  in 
Italy  could  be  adopted  in 
the  territory  under  your  ad- 
ministration." Replies  are 
.M.iuritius.  East  Africxi. 
L'gand.i,  Gambia,  Gold 
Coast,  Sierra  Leone,  Northern  and  Southern  Nigeria, 
South  Africa,  Bahamas,  British  Guiana,  British  Hon- 
duras, Jamaica,  Leeward  Islands,  Trinidad,  Wind- 
ward Islands,  .\ustralia,  and  Cyprus.  These  various 
replies  furnish  much  interesting  reading.  In 
general  the  defence  of  dwellings  and  individuals 
against  mosquitoes,  the  destruction,  so  far  as 
possible,  of  the  breeding-grounds  of  the  mosqui- 
toes, and  the  free  distribution  of  quinine,  are 
the  measures  most  commonly  adopted.  The  .Acting 
Governor  of  the  Leeward  Islands  reports  favourably 
on  the  efficacy  of  the  small  fish  known  as  "  millions  '* 
iGirardinus  poeciloides)  in  keeping  down  mosquitoes. 
The  Governor  of  Nyasnland  reports  favourably  on  the 
success  of  anti-maiarial  measures  in  the  townships 
and  other  European  settlements,  but  is  less  hopeful 
with  regard  to  the  scattered  native  villages. 

The  remaining  appendices  consist  of  a  report  from 
Dr.  H.  G.  Plimmer  on  his  work  on  the  experimental 
treatment  of  trypanosomiasis ;  reports  from  the  pro- 
fessor of  protozoology  in  the  U  niversity  of  London,  the 
Quick  Laboratory,  Cambridge,  the  London  School  of 
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Tropkai  Medicine,  the  Liverpool  Scliool  of  Troj^cal 
Meatdne,  and  the  various  coionial  laboratories;  and. 
lastly,  th«  drcular  letter  tent  by  the  Colonial  Secre- 
tary to  the  Colonial  Governor*;  wiilj  rej^ard  lo  the 
renewal  of  contributions  to  the  Tropical  Diseaws  Re- 
sear<!i  Fund.  Manv  of  ihc--i-  rrfiiir's  n.ntaln  m.itifr 
of  nuich  interest.  bVoni  liriu«.h  Guiana  conic  rviiurts 
by  the  GovernnK-ni  Im<  !« rioloyisi,  Dr.  K.  .S.  Wise. 
;ind  Prof.  Dcycke  on  the  results  of  Prof.  DeycUc*s 
treatment  of  leprosy  during'  the  first  six  months' 
trial.  In  the  report  of  Dr.  Caslellani  from  Ctylon, 
peculiar  parasites  are  described  from  the  blood  of 
man  and  other  vertebrates  in  Ceylon,  with  illustra- 
tions of  a  relatively  hi^'h  standard.  These  parasites 
arc  found  freo  in  the  blootl-plasma  and  resemble  the 
free  "vermicules"  of  hicmoj^reparines,  but  do  not 
.'ippear  to  havt^  any  intracorpuscular  stape.  Dr. 
Castellani  considers  ihetn  tt)  Ik-  Protozoa  of  a  genus 
distinct  from  ha'in.iur.-^.iriin -.,  ;iti.:i  n ittiji,jr<  s  them 
with  bodies  found  in  human  blood  in  .Algeria  by  the 
brothers  Sergent,  whose  name  is  translated  into 
Sergeant,  in  our  opinion   somewhat  unnecessarily. 

From  East  Africa  the  Government  bacteriologist, 
Dr.  P.  H.  Ross,  gives  an  account  of  a  number  of 
experiments  on  the  transmission  of  trypanosomes  by 
(<"Ji>,v.^oi(i  /«.v<t<j  and  G.  lotigipvuuis.  .\mongst  these 
special  ititerest  attaches  to  one  in  which  a  monkey 
was  s'KC  svfiillv  infected  with  Trypanosoma  rainbi. 
bv  means  oi  dlossiim  fiisca,  hv  the  nxMhtHj  of  inn  r- 
rupted  feeding.  Two  tlies  \\  <  i<  i;s>  d  in  ilii-  w  iv  on 
October  5,  being  first  fed  on  an  infected  monkey  and 
then  transferred  Immediately  to  a  healthy  monkey; 
the  experiment  was  repeated  with  three  more  flies 
on  October  8;  trypaiiosomes  were  first  found  in  the 
blood  of  the  second  monkey  on  October  jt.  These 
experiments  tend  to  show  that  tsetse-fltes  of  species 
ther  than  G.  palpalis  cnn  frnnsmit  sleeping  sickness 
by  the  direct  or  purely  mechanical  method. 

The  n-f)ort  vlmuv  ttie  value  and  iniix'rt.-iiic  of  the 
re>earches  on  tropin' il  diseases  that  arc  being  carried 
i>n  in  all  parts  of  tlu  \vorld  under  the  ausjiiccs  of  the 
Coioaial  Otiice  and  the  ColcMttal  Governments.  Not 
only  is  the  report  encouraging  for  the  future,  but  it  is 
most  interesting  and  instructive  reading,  and  wdl 
worth  the  modist  sum  for  which  it  is  sold. 


NOTES. 

Sir  Archibald  Gkikie,  K.C.B.,  P.R.S..  has  been  electrtl 
I  for 'i;4ri  nv  mber  of  the  Royal  Danish  Society  of  Sciences. 

Tiir.  death  i*  announced,  at  <.i4jht\-four  years  of  age. 
[  Prof.  Julius  Kurhn.  (or  many  ytan  professor  of  agri- 
culture in  Halie  I  nivcrsity. 

Thr  annual  Aip^tin<;  of  the  Iron  and  Steel  Institute  will 
hr-  h -I'l  on  U''-dn<>scl.iy  and  'I  hursd.iy,  May  4  and  5.  On 
.May  4  the  rvIiriiiR  proiident  (Sir  llu^h  Bell,  liiu^t.i  will 
induct  into  th'>  rhnir  the  prrsidcjnt-clrct  (tJie  Duk?-  of 
Deronthire).  The  Bessemer  gold  medal  for  1910  will  (k.- 
presented  to  Mr.  E.  H.  Sanlter,  and  the  president  will 
flvlivL-r  hi>  in.iu^ural  address.  .\  number  of  ini]>orlanl 
p.npi;rs  will  be  read  aiul  di»cuss'<l  during;  both  days  of  lln 
r.-.ffi'infi. 

The  Geneva  correspondent  of  the  Doify  CkroaicU  states 
that  a  monument  tn  memory  of  Prof.  Tyndail  will  be 

frf'cud  on  th«?  summit  of  tho  Bol  .Alp,  6735  ^^?et  high,  a 
iiUl-  aboxe  the  place  wherr  for  many  years  Tyndail  re- 
»lded  durin(<  the  summer  months.  Mrs.  Tyndail  has 
enipged  M.  F.  Correvon,  of  Geneva,  to  design  the  monu- 
nent,  whieh  is  a  large  conical  block  of  granite.  It  will 
b"  Tcftcd  hv  the  Swiss  AlpiM'?  Club  in  July  on  Bel  Alp. 
ovvrlouking  the  Aletsch  Glacier. 
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Tub  executive  committee  of  the  National  Phrsicat 
LiBboratory  h.ns  .-ippointed  Mr.  J.  E.  Sears  ti>  lak.-  charge 
of  the  Wiirk  of  the  mptrolo('y  division  of  thf  l.n1>oratory 
in  the  place  of  Mr.  H.  Homan  JefTcott.  who  has  been 
noailnaifd  recently  to  the  professorship  of  engineering  in 
the  Royal  Coll<>ge  of  5M;iFnce,  f>ublin,  Mr.  Sears,  who 
was  formerly  at  St.  John's  College.  C.imbridt;.; .  graduated 
with  6rst-class  honours  in  ntatheinalics  and  engineering, 
and  is  an  associate  member  «f  the  Institution  of  Civil 

Engineers. 

1'ni>ER  thf  title  of  tho  journal  of  Genftiis.  it  is  pro- 
posed to  publish  ;i  periodical  for  origin.Tl  r-^vcarch  in 
heredity,  variation,  and  allied  subjects.-  The  journal  will 
abo,  from  time  to  time,  contain  articles  summarising  the 
oxisting  Stat'"-  of  knowlcdjjc  in  the  various  brnnches  of 
genetics,  but  reviews  and  abstracts  of  work  published 
elsewhere  will,  as  a  rule,  not  be  included.  .\d<;quute  illus- 
trations will  be  providal,  and,  where  tbe  subject-matter 
demands  it,  free  use  will  be  made  of  coloured  plates.  The 
journal    will   \m-   editwl   by    Pn  f  r.iTesor,.  F.R.S.. 

d'rector  of  the  John  Innes  .\gr:LuI:i;r;il  ln5;i'.u:ion,  and 
Prof.  R.  C.  Punnett,  prof>,-ssor  of  biology  in  tli*;  I'niversity 
of  Cambridge,  and  it  will  be  published  by  the  Cambridge 
University  Press.  It  is  hoped  that  the  first  number  will 
be  re.idy  in  .\ugust. 

On  Tuesday  next,  .\prit  j6.  Prof.  F.  \V.  Mott  will 
b<?gin  a  course  of  three  lectures  at  the  Royal  Institution 
on  "I  he  .Mechanism  of  the  Human  Voice";  on  Thurs- 
day, -Vpril  2S,  Mr.  W.  McClintock  will  deliver  the  first 
<if  three  lectures  on  "  Blackfect  Indhms  in  North 
.•\nierita  " ;  and  on  Saturday,  April  30,  Dr.  D.  H.  Scott 
will  commence  a  course  of  three  lectures  on  '*  The  World 
of  Plants  before  the  Appearance  of  Flowers."  The  Friday 
evening  discourse  on  .\pril  29  will  be  delivered  by  Dr. 
Tempest  .Anderson  on  Matav.inu  :  a  New  N'olcano  in 
S.ivaii  (German  Samoa)  " ;  on  May  (j  by  Sir  Ahnroth 
Wright,  on  "  .\utoinoculation  **{  and  On  May  13  by  Prof. 
W.  U.  Bragg,  on  "  Radio-activity  as  a  kinetic  Theory 
of  a  Fourth  State  of  Matter." 

An  interesting  light  has  just  b  lp.  sited  upon  a  coninh^ 
versy  which  excited  some  attention  in  1907  (sec  Naicrb 
of  that  year,  September  26,  p.  545,  and  October  i;.  p.  615) 
by  the  publication  of  tlie  oflicial  report  on  "  Tbe  Tomb  of 
(Jueeri  Tiyi  "  (Constable  and  Co.,  Ltd.,  19I0J.  Two  years 
;.j;o  arch.eologisis  maintained  that  the  bones  found  in  the 
tomb  were  the  remains  of  tlie  mummy  of  the  queen  her- 
self, and  seemed  to  regard  as  a  matter  of  little  import- 
ance the  anatomical  fact  that  the  sk<>l"ton  was  thai  of  .1 
young  man.  Sir  Gaston  Masp<jro  now  »tale»  {op,  cit., 
)>.  i)  that  "  when  we  came  to  examine  the  mosmc  ooffin 
and  tbe  sheets  of  gold  in  which  the  mummy  was  a'rapped, 
\%'e  found  that  their  legends  asserted  the  mummy  to  be 
no  other  than  Khuniatonu  himself"  (Queen  Ti>i's  soni. 

Tits  Seismological  Society  of  America  at  a  recent  meet- 
ing passed  a  series  of  resolutions  expressing  {t«  views  on 

the   e-'.i!I'^1im        of  a   National   Bureau   of  Seismology, 
and  dtAi'l-d  ■!..»:  copies  of  the  resolutions  should  be  trans- 
mitted  to  I 'resident,    President    of   the    Se  nate,  the 
Speaker  of  tlu:  House  of  Representatives,  and  the  secre- 
I  hiry  of  the  Smithsonian  Institution.    After  enumerating 
1  the  chief  <-nrthqunk"  disasters  in  the  I  nited  States,  and 
1  summarising  wliat  lias  been  done  in  other  countries  for 
,  the  encouragement  of  the  study  of  bcismology,  tie-  rfsolu- 
j  tions  state  that  the  beismological  Society  of  America 
strongly  favours  the  establishment  of  a  National  Bureau 
of  Seismology  with  power  (a)  to  collect  sei^mological  data : 
(ti)   to  c»tabli»h  observing  stations;   (cj  to  study  and 
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invostin.niL-  >(>cial  f.irthquakr'  r<t;ions  within  ill  -  n.iii'in.il 
domain ;  \^d)  to  cooperate  with  other  scientific  budifs  ami 
or{{ani$ati(Mi$  and  individual  men  of  science  in  forwarding 
tlie  development  and  diMeminalion  of  seismological  Icnow- 

lifdRr.  The  society  also  favours  iho  organisatton  of  this 
buroati  iind'T  the  ;>mithsoninn  I nsii' i:ti' ui ,  \\\•^\  ih  .iLtivt; 
cooperation  of  other  scientilic  departments  of  the  Govern- 
ment. 

In  the  death  of  Sir  Walter  Palmer,  Bart.,  on  April  i6, 
at  iiftyHwo  years  of  age,  the  cause  of  higher  educa- 
tion  has  suffered  a  heavy  loM.     Nowhere  will  dijit 

loss  he  felt  more  {jrievcmsly  than  at  Reading,  for  to 
Sir  Walter  Palmer  more  than  perhaps  to  any  other 
individual  the  I'niversity  College  of  that  town  owes  its 
origin  and  rapid  development.  Largely  to  his  initiative 
was  due  the  merging,  some  twenty  years  ago,  of  the 
I'niver^iry  Fxtension  Centre  and  the  School  of  Science 
and  Al  t  into  one  institution,  which  ha>  hecome  the  flourish- 
ing; l  uixersity  Collej^e  of  lu-ii.n  The  nmnlx  r  ul  tli. 
benefactors  of  higher  education  in  tliis  country  is  not 
laige.  The  inatitUtiCkns  which  they  aid  make  heavy  claim> 
upon  tliemi  claims,  not  only  on  their  wealth,  hut  also  on 
their  time.   That  these  rtaims  are  met  unfailini^ly  by  men 

like  Nir  Waller  must  rejoice  the  hearts  of  those  who 
lielicvc:  that,  "  after  bread,  education  is  the  first  ne<-d  of 
a  people."  l-'roni  iS'.^  n  irntj  Sir  W  ahi  i  was  <  hairman 
of  council,  and  in  that  capucit>  received  the  Prince  of 
Wales  on  the  occasion  of  the  opening  of  the  new  rollrge 
buildings  in  iJ><)>>.  After  his  resignation  of  the  chairman- 
ship he  remained  a  menib<  r  of  council  and  of  the  academic 
board.     His   d4 cp   and   abiding   interest   in   •  liii  ution  was 

not  confined  to  Reading:  and  the  work  done  by  him  in 
London— ho  was  a  member  of  the  Senate  of  the  Univeniit> 
of  London— is  wideh  known  and  appreciated. 

Tub  Liverpool  Marine  Biological  Station  at  Port  Erin  | 
han  been  very  fully  occupied  with  workers  during  the  I 

j)resent   spring  vacation.     In  the  month   fnirn   the  middle 
of  March  more  than  forty  s<>nior  students  and  professional 
biologists,    r>'preM-iuing  six    or    seven  universities,  have 
occupied  work-places.   .Amongst  theso  may  be  mentioned  | 
Mr.  Walter  Tattenall  (development  of  Liitorina),  Dr.  | 

Hendi  rson  (development  of  plaice),  and  two  senior 
students,  all  from  the  I'niversity  of  Manchester ;  Dr. 
Stuart  Thomson  (.Mcyonari.i),  from  l!ri-[.il  I  iiiv'  Tsiiv  ; 
Mr.  W.  J.  Dakin  (memoir  on  Buccinum),  from  Belfast 
University;  Mr.  W.  ftlddelt  plankton),  Dr.  J.  P^son 
(memoir  on  skate),  Mr.  Douglas  Laurie,  Prof.  Herdman 
(plankton),  and  .tbout  twenty-Rve  senior  students  from  the 
biologkal  depart  Ml.  UK  livrpii"  University:  Prof.  Cole 
and  three  senior  students  from  Reading ;  two  from  Cam- 
bi  iili.;e,  <,n,.  fromi  Birmingham,  and  a  few  others.  Every 
work-place  i<  itow  occupied,  and  an  extension  of  the 
labor.ttor>'  arcommodation  f«  urg^tly  r<-qutred.  Work  at 
se.i,  from  the  S.N'.  LaJ\''ir.:!,  is  being  carried  on  activelv. 
The  plankton  on  the  surface  of  the  Irish  Sea  is  at  present 
very  abundant,  and  all  the  nets  are  giving  large  hauls. 
The  vernal  increase  in  phyto-plankton  (such  as  diatoms) 
made  its  appearance  this  year  between  March  aa  and  36, 
ill',  iin.isually  early  date.  Last  year  the  phyto-plankton 
was  not  present  in  quantity  (nuire  than  a  million  per 
fifteen  minutes'  haul  of  sr.nidard  114-1)  until  April  m;  in 
1908  it  began*  about  the  middle  of  April  (from  April  ij 
onwards),  and  in  ino?  the  maximum  covered  the  last 
wi-.-k  of  .Manh  an<l  first  fortnight  of  April — apparently 
lb'-  pri  sent  season  is  more  like  i.k)7  in  this  rc»pt"ct  than 
the  two  intermediate  years.  In  the  fish-hatchery  the  pre- 
sent seaiion  hag  been  a  late  one,  but  in  other  respects  is 
satisfactory.  The  spawning  of  the  parent  plaice  (about 
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.ulul:  tish)  in  t!-..  jtuml  1>.  ;;.in  on  l-'  'ini.ii  \  14,  init  tile 
numbers  of  fertilised  eggs  produced  remained  low  uniii 
.M.irch  7,  since  when  they  haver  been  spawned  in  abund- 
ance.  the  maximum  m  one  day  being  6j4,oOtt,  on  .Vpril  12. 
The  total  number  of  eggs  skimmed  from  the  pond,  :a 
.April  16  inclusive,  is  .ibovi:  S\  :iiillions,  and  the  number 
of  larval  plaice  set  free  in  tiie  open  sea,  to  .April  ij,  b 
3,36s. 000.  The  spawning  is  still  in  progrese,  and  will 
prob.TliN  i  <ii  tinue  for  several  we<^ks. 

Dr.  Knut  .Sijerka,  a  promising  anthropologist  of  L'psala, 
whose  death.  We  regret  to  learn,  occurred  at  an  early  age 
«n  November  last,  contributed  to  the  January-Kebru.iry 
number  of  L'AwthropoIogic  an  elaborate  paper  entitM 
"  Les  Groups  de  Civilisation  en  Sc.mdinavie  a  I'Kpoque  d<ss 
Sepultures  ii  Galerie."  He  recognises  the  remains  of  three 
races  in  this  region : — first,  the  east  and  norUi  «fCR 
occupied  by  a  raee  of  lldiermen  and  hunters,  who  retained 
much  of  the  Palaolithic  culture,  and  were  connected  acrosi 
;h'  AI.ir\d  .Archipelago  ulth  tlie  people  of  east  and  south- 
east l-.urope ;  secondly,  tlie  Danish  islands  and  the  adjoin- 
ing mainland  were  cohmieed  by  a  people  skilled  in  bee- 
culture,  who  possessed  a  regular  type  of  weapons,  and 
traded  In  the  North  Sea ;  lastly,  there  wa«  on  the  west  a 

fnri  ij^n    r:i('  .    ■  nii^^r.Tnts    from    (''  ;i'.r:il    Kanip".    pn.^ vesting 

n  tivilis.iiion  which  at  the  close  of  the  period  of  the  gatlenr 
tombs  had  b<!gun  to  osaert  its  influence  on  the  odfoiniag 

S<  ;ii)<i;tin\ i.'ui  r.ires. 

i  iiE  question  of  the  origin  and  diiitribution  of  the  cross- 
bow in  India  presents  an  interesting  problem.  Mr.  G. 
Forrest,  in  the  NaiittHoI  Gtognfhie  Magasinf  for 
February,  under  the  title  of  "The  Land  of  the  Cross- 
bi)\v,"  <!.  ..(  ri'H's  its  use  by  a  people  whom  he  calls  the 
•'  Lis<ioos  "  in  the  Upper  Solwin  valley  in  Burma.  The 
bow  is  m.-ide  of  wiM  mulberry,  with  a  span  of  5  feet 
and  a  pull  of  35  lb. ;  the  stock  is  of  wild  plum  wood,  the 
string  of  plaited  hemp,  .nnd  the  trigger  of  bone ;  the 
arrows  an.  made  f,f  split  b.iniboo,  16  or  18  inches  long, 
and  poisoned  with  siconite.  Sir  J.  G.  Scott  describes  a 
similar  weapon  in  use  among  the  t.ashi<  or  Vawjios  and 
the  Kachins.  It  is  not  mentioned  by  Messrs.  Skeat  and 
Blagden  as  In  use  among  the  Pagan  races  of  the  Maby 
Peninsula.  Mr.  Tiuir^i.in,  in  his  recent  v.i-rk 
"Castes  and  1  rib"  >  ni  >>'ath  India."  says  thai  be  found 
a  weapon  of  this  l\p'  in  use  among  the  I'llddans,  a  wild 
tribe  of  Travancore,  for  »hooting  fish,  and  a  specimen  of 
the  weapon,  now  In  the  Pitt  Rivers  Museum,  Oxford, 
was  picked  up  among  the  Korwas,  a  wild  tribe  in  Central 
India,  soutjj  of  the  river  Son.  The  LMUdans  seem  to 
speak  of  it  as  the  Firingi  (Frank  or  European)  weapon, 
but  it  is  diflTicutt  to  suggest  any  route  by  which  it  could 
have  reached  the  Burmese  tribes.  Being  an  obvious 
development  of  the  common  bow,  it  may  have  been 
independently  invented  by  tttem. 

At  the  end  of  an  account  of  the  birds  obtained  during 

the  .A!e3c.-in.!Lr  >\p.ii;i;on  !o  Alaska  in  1908,  Dr.  J. 
Grinnell,  in  voi.  v.,  No.  u,  of  the  University  of  C.iliforni.i 
Zoological  Publications,  directs  attention  to  the  tendency 
to  melanism  among  the  avifauna  of  the  district.  In  this 
respect  Alaskan  birds  re«embte  those  from  other  regions 
with  a  heavy  rainfall  and  damp  cliin.'it.  .  Tli.  nn  t.jiiisin. 
there  and  elsewhere,  cannot  be  directly  attributed  to  the 
heavy  precipitation,  nor,  in  the  author's  opinion,  to  the 
humidity  and  paucity  of  light,  but  the  true  cause  of  the 
phenomenon  !i  not  at  present  apparent. 

We  have  to  acknow!'  •'.i'./  the,  receipt  of  the  volume  of 
the  ^itsMngtbericiife  dci  k.  iiohm.  Get,  dcr  H'iifcn- 
tekaftm  for  1909.  and  among  the  contents  we  may  refer 
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Jo  an  account  by  Dr.  Anton  Fritsch  of  the  discovery  in 
the  granitic  area  k>*.  .Sk\ji"-  of  .1  v>i]Kt j." -nt  d.jhisit  of 
altered  sandstone  containing  Rudistx  and  a  number  o( 
other  Upper  Cretaceous  molluscs.  Another  remarkable 
{Serological  discovery  recorded,  by  Mr.  A.  Hofmann,  in 
the  same  volume  relates  to  the  occurrence  of  rounded 
p»>bble»  of  <juartiite  and  other  rocks  in  the  lirown  roal 
fomnatioo.  The  author  figures  specimens  of  these  pebbles 
m  m(m,  but  naerrec  an  ezplaiwtUm  of  flwir  mede  of 
occurrence. 

Zoological  aerials,  both  English  and  American,  arc 
flooded  with  descriptions  of  new  forms  of  mainmal*  from 

British  Afrit  :i,  thi'  American  descriptions  being  bas'  il  i 

on  specim«.-ns  obtatood  during;  the  Roosevelt  expedition, 
which  appears  to  have  induced  English  naturalists  to  over- 
haul the  collections  in  this  country.  The  chief  American 
etmtributoft  are  Messrs.  Heller,  Miller,  and  Osgood;  and 

jmong  a  batch  of  papers  recently  received  we  may  refer  to 
one  by  Mr.  Heller  on  a  sable  antelope  from  the  Shimba 
Hills,  which  is  described  as  a  new  .•>p-rif.,  althou^li,  :is 
it  ditlers  from  the  typical  Hippotfngut  niger  mainly  by 
the  nodi-assumpdon  of  the  fuU  saUe  livery,  it  it  twtter 
reg.irded  as  a  race  of  that  species.  A  similar  remark  is 
applicable  in  the  case  of  several  of  the  other  new  forms, 
which  arc  mostly  rodents,  and  to  the  .^ng.il.<n  ii:pii:»- 
potamus  described  by  Mr.  Milier  as  Jlippopotamus 
roNsfvirlMs. 

Is  the  Zoologischfr  Anzeiger  of  March  1  (vol.  xxxv., 
pp.  500-8)  Dr.  Max  Schlosser  announces  the  discovery  in 
the  Payum  Oligocene  of  remains  of  Primates  which  arc 

rr'ff-rred  to  three  new  genera,  viz.  Mocripithecus,  Para- 
pithecus,  and  Propliopiihecus.  The  last,  as  represented  by 
/*.  hafckcli.  is  a  small  ape  intermediate  in  siic  between 
Chrysotbrix  and  Cebus,  with  the  ikmumI  simian  lower 
dental  formula,  (he  canine  and  premolars  being  vertical, 
and  the  two  branches  of  the  lower  jaw  running  nearly 
parallel  and  forming  a  firm  s>-mphysis.  Phylogeneticatly, 
this  genus  is  regard'  1  I  v  ;ts  describer  .is  (if  high  import- 
anr<>,  iiince,  in  his  opinion,  it  is  the  .mccstor,  not  only 
of  the  Simiidae,  but  also  of  the  Hominidae.  ParapitkecuM 
fraau  Is  a  $mall  species  of  the  size  of  a  squlrrel-monk<  y.  ^ 
with  the  lower  dental  formula  1. 1,  c.i,  ^.3,  m.y.  it 
i»  regiirdcd  as  cciiit  rtinn  ttn:  Eocene  .^naptfiiiniriilnii.i  w  ith 
the  SimiidiC,  and  pTliaps  also  with  the  Cei<  njiiilv-i  iii.i'. 
Sloer%pithe(US    HMrkgrafi    is    too    imperfectly    km>wr)  to 

admit  of  its  systematic  positkm  being  determined;  it  w.i- 
about  the  size  of  a  spider-monl<ey.    Dr.  Schlosser  al  » 

d«-scrib»'<  a  iiumb>  r  cf  n- \v  cf  tnraruirjs  from  the 

Fayum,  among  which  iiunuhyrax  is  ba«ed  on  some  of  the 
species  included  by  Dr.  .Vndrews  in  (jeniohyus,  both 
genera  being  regarded  as  bunodont  hyracotds.  In  this  con- 
nexion It  may  be  mentioned  that  Dr.  Marcellin  Boule 
(Cnntpirs    riiuJii^,  cl.,    p.    812I    has    just  described 

rt-tnains  of  a  species  of  the  .Siwalik  genus  Merycopotamus 
frt»m  Cpper  Tertiary  strata  in  southern  Tunisia.  This 
XI.  a/rkaitns,  as  it  is  named,  afiords  further  evidence  in 
favour  of  Dr.  Arldt's  theorj'  as  to  the  mi^'ation  of  the 
Siwalik  fauna  through  a  forest-tract  to  Africa. 

The  association  of  particular  species '  of  insects  with 
parttcular  flowers  has  always  been  a  matter  of  Interest  to 

those  v.h.i  iiiiicern  themselves  with  the  question  of  the 
natural  means  of  cross-lertilisaiinn  by  insect  agency.  With 
respect  to  our  native  orchid.  O.  maculala.  previous 
records  have  generally  credited  insects  other  than  Lepido- 
ptera  as  being  the  feitilUing  agents.  In  the  Entomologist 
for  November,  iqog  (vol.  xlii.,  p.  2f<\),  Prof.  Meldola  re- 
corded the  capture  in  August  at  Onich,  Inverne^^fthirc, 
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of  a  specimen  of  the  common  "  shark,"  CufulKa 
iiiiihraliia,  with  one  of  the  pollinia  of  O,  »»iacn/<ifa 
attached  to  its  head,  thus  proving  that  this  moth  visits 
the  flower  in  question.  Prof.  MeldotaV  observation  has 
been  follow^!  up  by  Mr.  M.  .Stewart,  of  Paisley,  who 
In  the  current  number  of  the  Entomotogist  (.\pril.  VoL 
.\liii.,  p.  106)  records  Plusia  jtstutae  as  a  f-  tiiliser  of  the 
same  orchid.  In  view  of  the  large  numbers  of  moth 
collecton  now  at  work  in  this  country,  it  is  remarkable 
that  such  few  obaemtlons  of  this  kind  have  been  placed 
upon  record.  Photographic  reproductiont  of  the  heads  of 
("i:h  species  showing  the  pollinium  Ml  jfte  are  given  in 
t(i.   Kiititnologist  for  this  month. 

Wi;  have  received  the  ^'e.ir4xK>k  (or  19^19  of  the  Dairy 
Students'  Union,  a  body  founded  four  years  ago  to  assist 
its  members  with  advice  on  various  difficukies  that  arise 
and  information  of  vacancies  oceurring  in  dlllerent  branches 
of  dairying,  and  "  to  create  and  stimulate  interest  in  scien- 
tific research  and  new  inventions  in  the  dairy  world."  The 
book  contains  several  short  articles  by  Messrs.  Blackshaw, 
D.  A.  Gikhrist,  T.  R.  Robinson,  C.  W.  Walker-Tisdate, 
and  otlwr  dairy  writers,  and  there  is  an  interesting  «et  of 
replies  to  queries  that  have  been  sent  in  by  memban  during 
the  year  and  dealt  with  by  the  advisory  board. 

The  direct  determination  of  the  total  solids  in  milk  pre- 
sents certain  practical  difficulties  which  would  be  of  serious 
disadvantage  to  the  ordinary  analyst  who  has  to  make  a 
larg'-  mmil.iT  of  d.  i.-rmination';  U  is  found,  however,  th.it 
a  simple  formula  expresses  with  sufficient  accuracy  the 
relation  between  the  total  solids,  the  fat  (as  determined  by 
Berber's  or  similar  methods),  and  the  specific  gravity  deter- 
mined by  the  tactometer.  Mr.  Cotlirts  has  recently  Issued 
an  account  of  a  slide  rule  that  he  has  invented,  and  is  now 
on  the  market,  by  which  the  necessary  calculation,  in- 
cluding the  temperature  correction,  may  be  made  at  one 
setting.  Such  a  rule  wilt  be  of  ^eat  benefit  to  the  bu«y 
milk  analyst,  who  has  hitherto  had  to  work  out  the  ealni- 
lati«»n  in  the  iinlin  iri  'V\v  p.Tper  is  publish'^d  in  thi- 

University  of  Durham  I'lnlosophical  Society  "n  Proceeding... 

Princi  Gautkik  has  recently  pubHshed  an  interesting 

'.fiul\'  of  the  records  of  the  great  e.irthqiink''  of  January  22 
\Huil.  de  l'.\(ad.  Imp.  des  Sd.  de  St.  Veiitihourg,  igio, 
pp.  a  11-6).  He  estimates  the  distance  of  the  epicentre 
from  Pulkowa  at  3400  km.,  and  its  azimuth  N.W.  —i^A"- 
From  these  data  he  assigns  the  following  position  for  the 
cpu-ntre,  lat.  68°  N..  long.  17°  W..  thir  is.  a  little  to  the 
north  of  Iceland.  This  agrees  somewhat  closely  with  the 
position  calculated  by  Dr.  Tams  from  the  epici  nir  il  lis- 
tancea  from  Jugenheim,  Strassburg,  Vienna,  and  Hamburg, 
namety.  lat.  70-3*±i.7*  N.,  long.  i4-3*±a.s*  W.  Accord- 
ing to  in!f  Ilij;.  n<  rii  i  !v«;-d  from  Iceland,  a  violent  earth- 
quake took  place  in  the  neighbourhood  of  that  ijiland  about 
the  time  mentioned. 

TiiRot'c.ii  the  courtesy  of  Dr.  Reusch.  director  of  the 
Oeological  .Survey  of  Norway,  we  h.ive  received  an  ab'itr.ict 
of  the  history  and  proceedings  of  the  Norsk  (irologisk 
Forening,  founded  in  1905,  and  of  its  predecess^ir.  the 
Geologisk  Khib  of  Chrisliania.  This  history  is  reprinted 
from  the  Journal  of  the  society,  the  North  Geologisk 
Tidsskrifl  (Bind  i.,  t">o<)>,  and  forms  a  complete  record 
of  inv'^stigations  and  discussions  si:n  ,  i.'^i;.  Like  the  nUI 
<!it?ologicai  Club  in  London,  the  Norwegian  club  cnnsKied 
mainly  of  men  engaged  in  activa  geological  rese.v  1..  .nd 
this  character  Is  maintained  by  its  Suecestor,  the  forty 
memhers  of  which  resemble  an  academy  rather  than  a 
.j.  iifraT  geological  siMiily.  In  the  first  volume  of  tli<- 
Tidsskrijt  some   of  the   papers   are   in  Ocrntan.  while 


Digitized  by  Google 


230 


NATURE 


[April  21,  1910 


"Others  h:i\>'  vutiiituiik^  in  English.  Sc;in<l:navian  j^'^ology, 
as  ts  well  r«cogni»e<l,  has  a  special  inlerest  lor  workers 
«i)  our  pr«'Devonian  rocks  and  lor  all  iotereBtcd  in  recent 
tnodiric.'itlons  of  our  shor^'lineSt 

The  first  part  has  app«and  nf  the  compreh^ive  work 
-entitled     Handbuch  der  Regtonalen  Geologle,**  «ditfd  bj- 

Profs.  Stfinmnnn  and  Wilckrns.  of  Bonn  (Heidell  ■  r^'  : 
Curl  \\"ini<fr,  ivi"'!.  This  incluJrs  the  whole  of  Drnmartt, 
Inr  Dr.  X.  V.  L'ssinn.  of  Coi>cnhage«,  and  is  published  at 
the  moderate  price  of  1.60  marks,  or  1.20  marks  to  sub- 
iicriber«.  Th»  scheme  of  the  editors  ts  atready  in  full 
I'firration,  and  some  sixty  contributors  of  various  nationali- 
ti'^s  aio  .It  work  on  the  subdivisions  of  the  eight  royal 
octavo  vokirrio-!.  Landscape  illustrations  are  f-vcluded,  but 
sketch-maps  and  sections  are  given  in  the  text.  The  refer- 
ences  to  orlginat  memoirs  are  iilcely  to  be  especially  useful. 
I  !in  pr'  -- nt  part  of  3S  pago,  so  convcnii'iit  to  t  arry  in 
Hit-  h.-iiid-baj;,  will  form  a  roiiipanioii  for  all  sri»nlific 
^■tsltor^  to  Dcnnjark.  Onf  of  tin-  maps  shoxvs  how  the 
post-Glncial  uplift  of  Scandinavia  has  aflected  a  large  part 
of  the  Danish  peninsula  and  the  islands.  Bomholm  falls 
into  thf  '^r.intlinavian  region,  and  contains  rocks  from  the 
pre-Cambri.m  up  to  the  Liassio  systems,  unknown  othrr- 
wis'?  in  r>'  nniark.  Attention  is  dir<-ctpd  to  Ih-^  Middle  and 
L'pperr  Jurassic  and  Lower  Cretaceous  »trata  of  JutLmd, 
represented  only  by  boulders  in  the  drift.  The  various 
oscillatory  movements  thai  have  given  the  kingdom  its 
present  outlines  are  well  stated  on  p.  >6. 

A  PlteUMlXAltr  report  on  the  mineral  production  of 

Canada  during  th-'  V'  ir  1000  has  been  prepared  by  Mr. 
John  .NIcLoish,  chief  o!  the  Division  of  Mineral  Resources 
and  Statistics,  and  published  by  the  Mines  br.inch  of  the 
Canada  Department  of  Mines.  The  total  value  of  the 
mineral  production  during  year  was  upwards  of 
18,000,000/.,  an  increase  of  5  per  cent,  over  1008.  Of  this 
total.  ^1) ')  p^r  cent,  represents  metals,  497  per  cent,  non- 
metallic  products,  the  remaining  0  4  per  cent,  being  mineral 
products  not  reported.  Coal  is  still  the  most  important 
Canadian  mineral,  and  constitutes  a?  per  cent,  of  the  total. 
Silver  occupies  second  place  with  15-9  per  rent.,  gold  and 
nickel  come  n«t  with  108  and  105  per  cent.  resp»?ctively, 
and  coj  p' r  ■  -(tributes  7-8  per  cent.  The  metals  nearly 
all  showeil  an  incroasi^d  output  compared  with  1908,  while 
in  the  non-metallic  class  there  is  a  larger  number  of  pro- 
ducts showing  increases  than  those  showing  decreases.  The 
increases  were  very  noticeable  in  the  cases  of  corundum, 
gypsum,  natural  gas,  salt,  aji  I  In  ilv  structural  materials, 
«vmcnt,  clay  products,  linie,  aiij  stone. 

In  a  pafKT  published  in  Pctermann's  yiilleHungen  Dr. 
Marquard-'-n.  of  Gtittingen,  rfviews  the  present  state  of 
our  knowledge  of  the  topography  and  hydrography  of  the 
Inland  drainage  area  of  the  Sudan  and  Sahara.  The  tstal 

area  of  this  region  is  '■stimated  at  2,130,000  square  kilo- 
metres. Dr.  Marquardsen  states  some  interesting  results 
with  rr  g.Tnl  to  Lake  Chad ;  the  variations  in  size  and 
level  do  not.  in  his  opinion,  indicate  a  progressive  change 
in  climate  since  Its  discovery  by  Denham  in  iSsj ;  Ae  lake 
appears  to  be  shifting  northward  and  gradually  filling  up. 
The  question  of  the  ultimate  filling  up  of  the  whole  basin, 
and  breaking  thr.^ugh  of  the  streams  wlii' fi  n-'W  supply 
L.ake  Chad,  is  dls<:ussi--d;  and  in  this  coiuieciion  special 
significance  is  attached  tO  the  Logone- 1  uburi  bifurcation 
-and  tlu-  ai  tivity  of  the  source  streams  of  the  Benue. 

Tmk    (limatolcigy   of    iijOii,    as   rerorJi'd  at   th'>  Juvisy 
(lb»'T\  aii>r\ .     is    revicxvi  d    by     .MM.     I-laminarion  and 
J.  Lois-'l  in  No.  j  (loio)  of  the  SMilofiii  dt  la  Sociiti 
M$tnmQmiqHe  de  Frimct.   The  form  of  the  discussion  and 
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of  the  comprehensive  w-t  of  curves  follows  that  of  previous 
years,  each  element  in  the  climatokigical  record  being 
discussed  separately  and  compared  with  the  same  elerornt 

in  former  seasons  and  \ears.  Thus  we  see  that  1909  was 
one  of  the  coldest  years  since  iJ'Ss,  the  mean  temperature 
for  the  yar  (O  S^  C.)  being  the  lowest  since  1891  ;  in  tli" 
matter  of  mean  sumnter  (June,  July,  Augu»t)  temperature 
the  value  (16''  C.)  was  the  hiwest  since  1W6,  when  the 
records  were  co.nnienced.  Similarly  interesting  compari- 
sons arc  made  for  tl:e  other  eleniculs. 

Mkssks.  Gso.  Pinup  akd  Sox  have  sent  us  a  card- 
board model,  designed  by  Mr.  Rupi  rt  I  licks,  to  show  tli'T 
relative  positions  of  Halley's  comet,  the  sun,  and  the 
earth  during  the  pre^int  apparition.  The  mode!  consists 
of  a  piece  of  stout  cardboard  13  inches  by  10  inches,  near 
the  centre  of  which  is  fixed  a  gilded  disc  representing  the 
sun.  .Attached  by  an  arm  to  thi'  latl.-r  is  a  circle  re- 
presenting the  earth,  the  revolution  beini;  provided  for  by 
the  sun  ln>ing  pivcited  at  the  centre.  '1  hen  on  a  longer 
arm  is  aiiixed  a  model  comet,  whidt  may  describe  an  arc 
representing  that  part  of  ^e  comet's  paUi  lying  within 
the  orbit  of  the  earth.  Thus  one  gets  the  comet's  path, 
relative  to  earth  and  sun,  from  March  10  to  May  30,  and. 
by  swinging  the  discs  into  their  appropriate  positions  on 
the  dated  arcs,  it  is  possible  to  see  at  a  glance  the  con- 
ditions governing  the  visibility  of  the  comet  and  ito  tail 
on  any  specified  d.ite ;  the  tail  is  made  long  enou^  t« 
illustrate  the  probable  passage  of  the  earth  through  it  on 
May  u).  The  price  of  tlvj  model  !>  net,  post  free 
IS.  id.,  and  as  .1  method  of  illustrating  to  non-asiro- 
nomical  people  the  various  conditions  under  which  the 
comet  .tppears  and  disappears  the  model  should  prove 
instructive  and  interesting. 

TtiE  February  number  of  the  Journal  of  the  Institution 

of  Electrical  Engineers  contains  a  communication  made 
to  the  M.inchister  v-ttion  of  the  institution  by  Mr.  J.  W. 
Warr  on  the  electric  ignition  of  internal-conibu -tltn 
<  iti^ines.  Descriptions  of  the  principal  methods  of  eleitnc 
ignition  at  present  in  use  are  given,  but  the  author  ex- 
presses a  decided  preference  for  the  high-tenucm  aietbod 
both  for  stationary  engines  and  for  motor-cars.  The 
simplicity  of  the  means  of  production  of  the  current  for 
low-tension  methods  is  more  than  compensated  by  the 
trouble  introdtieed  by  the  mediaoical  contact  breaker, 
which  are  then  necessary  to  produce  the  qiark.  Of  the 
various  high-tension  methods,  Mr.  Warr  cennderl  that 
depending  dircctly  on  a  magineto  machine  to  be  the  most 

tnrjt'.vorthy. 

.Ac 4. OKI. I. so  to  an  article  in  the  Febiu.uy  number  of 
r.e  liiidiuin.  M.  T.  Bialobjeski  has  conmienced  at  th<- 
College  de  France  an  examination  of  tlie  effects  of  th< 
0  and  y  rays  of  radium  on  the  conductivity  of  solid 

dielectrics.  His  method  is  to  use  the  dielectric  in  a  con- 
denser the  plalis  of  which  are  horizontal,  the  lower  one 
being  connected  through  an  electrometer  to  earth,  while 
the  upper  one  consists  of  a  thin  sheet  of  aluminium  foil 
kept  in  contact  wilh  the  dielectric  by  means  of  a  ring  of 
lead.  T'l  :  •  -  '-'nn  1  milligram  of  r.idium  bromide  con- 
tained in  .1  jjL.tsiium  capsule  closed  by  a  mica  window  fall 
on  the  upp-  r  plate  of  tlie  condenser  and  pass  through  it 
to  the  dielectric  beneath.  The  potential  diHerence  between 
the  plates  is  maintained  by  storage  cells,  and  can  be  in- 
creas-'d  t.i  1800  volts.  The  current  produced  is  measured 
bv  the  rate  of  motion  of  the  electrometer  needle.  Sulphur, 
paratlin,  wax,  and  ambrr  have  lip  to  the  present  been 
examined.  For  discs  more  than  t  millimetre  tliick  the 
current  was  proportional  to  the  electromotive  force  used. 
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For  smalter  thicknesses  th«  behaviour  varied  grratiy  with 
the  material,  but  the  author  hopes  to  explain  the  whole  of 
the  phenooiena  observed  b)*  means  of  the  ionlsation  theory. 

The  launch  of  H.M.S.  Colossus  was  r.Tril''il  out  surross- 
fuily  on  Saturday,  April  n.  This  vf*M-l  ha*  bet-n  ron- 
StniCted  W  Scon's  Shipbuilding  and  Knginf-rinj^  Com- 
pany, of  Greenock.  That  the  work  has  been  carried 
out  expeditioiKly  will  be  evident  from  the  fact  that  the 
ki>el  wa«  I       thnn  ninr  months  :igo.    Thf  -.hip  will 

have  a  displact  im-nt  of  20.250  ions,  and  has  n  length  of 
510  fret,  l)enm  86  feet,  .ind  a  dfsif;n«-d  sp/^i'd  of  Ji  l;no1<. 
Parsons  turbines  and  Babcock  boilers  of  25.000  horse- 
power will  be  fitted,  and  good  progress  has  bcf-n  madp 
\\"t^  th(-se  also.  The  laui^chinj;  W'_-i|^ht  was  754:0  tons, 
.-xnd  the  vessel  was  tomplcl'-ly  aflo;it  58^  Mtond^  aft<.«r  the 
first  movement,  which  occurr-^l  n  ithout  the  vessel  hangiRg 
on  th'?  ways  for  any  appreciable  time. 

As  interesting  article  on  thr  dci-clopnipni  of  ih?  hydraulic 
rf.iction  tirrb5n«»  in  Ani.-rica,  by  H.  Hirrhnrd  Taylor, 
appiMrs  in  thf  Euf^incrriiig  Magnziitf  for  Marrh. 
American  makers  haw  .idvanced  greatly  since  18901  and 
have  abandoned  the  methods  of  "  trial  and  error  in 
vogue  prior  to  that  dal'.-,  in>-tlii>ds  which  rausi-d  th«> 
XiaRara  Falls  Fdw^t  Company  to  go  abroad  for  the 
d^-sijjns  of  their  •i-r  machines.  To-day,  .American 
designers  are  in  a  po&ition  to  design  and  construct 
oiachineiy  to  meet  the  most  severe  requirements,  and  have 
to  their  credit  the  largest  turbinc«»  in  ihr  world,  among 
which  may  be  mentioned  the  four  13,000-horse-powrr 
Francis  turbines,  now  operating  in  the  plant  of  the  Toronto 
Power  Company  at  Niagara  Falls.  The  author  of  the 
artide  has  ^ven  special  attention  to  erosion,  and  brings 
forward  evidence  which  iiwlicates  that  trouble  owing  to 
thia  cause  may  he  eliminated  by  correct  design.  Thus  a 
bronze  wh^'el  under  a  h<  .ad  of  2(i(>  feet  was  so  eroded  at 
the  end  of  a  few  months  that  it  was  necessary  to  replace 
it.  A  new  wheel,  of  slightly  different  design,  but  of  pre- 
cis- l\  the  same  material,  ran  five  years  without  showing 
any  sign»  of  wear.  Electrolyds  and  chemical  action  are 
ronsidered  by  Mr.  Taylor,  who  Relieves  that  both  can  bc 
eliminated  by  properly  designing  the  wheel  blad'-s. 

The  issues  of  Engineering  lor  April  8  and  15  contain  a. 
detailed  account  of  tome  experiments  upon  the  How  of 

water  over  triangular  notches,  carried  out  by  Mr.  Janus 
Barr  at  the  James  Watt  Engineering  Laboratories  at 
Gla*go^\  I  n  v  'rsitv,  under  the  supervision  of  Prof,  .\rrhi- 
baki  Barr.  The  late  Prof.  James  Thomson  iiri»t  investi- 
gated this  form  of  notch  in  ifltio  and  t86f  with  rather 
crude  apparatus.  It  speaks  well  for  his  skill  as  an  experi- 
menter that  the  ptesent  seric.'s,  with  elaborate  and  finely 
cofi-trih  ti  J  apparatus,  show  no  divergence  from  'niomson's 
ronrlusions.  Thomson's  law,  that  the  quantity  flowing 
is.  in  almost  all  cases,  proporfiona!  to  the  5  1  power  6f 
the  head,  has  been  \-erified.  Further  investigation  shows 
that  the  prevention'  of  tlie  Inward  (low  of  the  water  at  the 
sides  of  the  notch,  whether  caused  by  the  narrowness  of 
the  ch.innci  of  approach  or  b\-  the  roughness  of  the  up- 
stream surface  of  the  notch,  produces  an  increase  in  tha 
quanti^  flowing  over  the  notch.  Various  notchea  were 
experimented  upon,  the  value  of  the  coefficient  in 
Thomson's  form.il.i  for  a  narrow  cjfni.,  right-angled 
notch  being  found  lu  vary  from  0-31114  at  a  head  of 
2  inches  to  0-2905  at  a  head  of  10  inches.  Thomson's 
average  value  of  0-305  for  heads  from  a  to  7  inches  must 
have  been  very  n«ar  the  truth.  The  articles  are  well 
illustrated,  and  give  full  tables  and  CUrves  of  results. 
NO.  2112,  VOL.  83J 


Me&!>rs.  CyNsTxuLK  AKO  Co.  arc  publishing  immediately 
a  little  book  of  pocket  ilw,  being  •  "Guide  to  the 

Preservation  of  Ile.ilth  In  West  Africa."  by  Mr.  Henry 
Strachan,  principal  medical  oflicer  in  southern  Nigeria. 
They  announce  also  the  forthcoming  publiir.ition  of  ,1 
series  of  essays  dealing  with  the  Donsideration  of  the 
introduction  of  an  international  language  Into  acience. 
Such  a  language  has  been  con<ftructed  by  an  in;-:-rnatJonal 
commiss'ion,  and  the  English  edition  of  the  essays  In 
w  hich  it  ia  presented  H  by  Prof.  F.  C.  Donnan. 

Mkssrs.  W.  Wksikv  and  Son,  Kssex  Street,  Strand. 
lx>ndon,  W.C..  have  just  issued  a  "iassilb-d  catalogue  of 
manustrii'lsi,    books,    and    p.impli.  11    astronomv,  in- 

cluding the  librarie«i  of  the  late  Mi^s  ,\.  M.  Gierke.  Dr. 
.\.  A.  Contmon,  Mr.  E.  Crossley,  and  Captain  W.  Noble. 
The  catalogue  iiutvjd<s  the  titles  o(  a'x>u;  ."00  wjrks. 
arranged  in  alpha  b»';ical  ordr-r,  according  to  authors' 
nam'  s,  in  groups  relating  to  the  various  bran<  lies  of 
theoretical  and  practical  astronomy  and  astronomical 
physics.  The  classification  renders  it  easy  to  find  tlie 
wor'Ks  which  Messr*.  Wesley  have  av.-tllabte  Upon  any 
paiticular  subj  -it  t>f  astrononiic.il  study  or  research,  and 
all  who  are  desirous  of  filling  up  gaps  in  their  libraries 
should  s'-e  this  catalogue. 


OUR   ASTROSOMICAL  COLLMS. 

Ohskk v.tiioss  oy  ("omf.ts.— In  No.  4^02  of  ;h'  Astro- 
I  noniisi)u-    Sachrichtrn   Dr.    Wolf   directs    attr-ntion    to  .i 
I  i>e<  uliaritv  in  (he  form  of  comet  iqioii.    Ii'<sid'>s  th>-  m.iin 
I  and    subsidiary    tails.    Dr.    Wolf's    photographs    show  a 
conic.il  faint  mass  of  m.iterial  e.xtending  from  th"  has.:'  of 
:  the  coma  towards  the  sun,  quite  ditTerent  from  anything 
lie  h.TS  seen  in  previous  comets,  and  having  th-  appear- 
ance of  a  miniature  zodiacal  light-    The  point  ol  thv  ro  i.- 
was  in  position-angi--  215^,  itlo^  from  the  direction  of 
axis  of  the  tail,  and  was  at  a  distance  of  13    from  th" 
nucleus. 

Comet  loooc  (Daniell  was  photographed  at   Ifi  id"lherg 
on  February  28,  and  Dr.  Wolf  also  publishes  the  late*t- 
I  d<  tentiin<-d  position  of  comet  K)o<)/j,  determined  from  a 
I  photograph  secured  on  .Xugust  10,  iiiocj.  when  the  comet 
I  was  fainter  than  tlie  sl\teenth  magnitude. 

t>bsrrvations  published  by  Dr.  (.raff  in  the  same  journal 
show  that  during  January  comet  1909^  was  a  large 
nebulous  mass,  s'^in  diameter,  with  a  nucleus  of  nugni- 

tude  11-5. 

OtijEcnvc-msx  DmRiiiKatiovs  or  Radial  VELoama. 
—An  ingenious  method  of  detenrdning,  approximately,  the 
.-<Pproach  or  recesrion  of  faint  stars  is  proposed  by  Prof. 
I  Pickering  in  Circular  154  of  the  Harvard  College  Obserx-a- 
tory.  Various  metliods  have  Iwen  proposed  before,  but 
have  not  proved  remarkabb^  successful.  In  on^  of  these 
it  was  proposed  to  introduce  a  standard  artificial  absorp- 
tion band  in  the  spectrum  i>f  each  star,  but  the  didymium 
and  hyponitric  acid  filler  then  employed  produced  bands 
which 'were  far  too  wide  and  hacy  for  precise  measure- 
ment. 

Tills  difficulty  has  now  been  hiifely  removed  by  Prof. 
R.  W.  Wood,  'who  hat  devised  a  filter  giving  an  absorp- 
tion band  at  X  4972  which  ia  distinctly  more  definite  than 
the  h)'dra^n  lines  in  first-tyne  start.  The  fiher  ii  a 
weak  'aohition  of  neodymiura  oiloride,  and  further  experi- 
ments are  in  progress  to  reduce  the  ffeicleness  of  the 
absorption  band  by  the  addition  of  lanthanum  and  phos- 
phoric add.  Trial  exposures  have  shown  that  for  ninth- 
magaltHde  first-type  stars  the  probable  error,  at  present.  Is 
about  to  km.,  and  for  eighth-magnitude  second-type  stars 
I  'somewhat  iesBi  a  number  of  rejMroductions  of  tlie  photo* 
graphs  obtained  accompany  the  circular. 
I    IVof.  Pickeriai*  also  enimierates  the  available  objectlve- 
I  prism  equipment  at  Harvard,  and  state*  that  they  are 
I  readv  to  take  auch  photographs  as  may  be  desvod ;  further. 
,  he  favltea  cooperotloa  from  astronomers  experienced  in 
»  radial-velocity  worii. 
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H\<kk's  CoMf  f,  iNi5-n)t>S  Tfii'  Monthly  NoticTs  for 
M.m  h  (\<il.  Kx..  No.  5,  p.  4.'  .  iTUiiins  ;i  (lii>«-ussion  by 
l>r    H.'itkluncI  of  till'  niiilion,  t>ri}ilitncs>,  of  Knckp's 

•  111  ■  tkiriiij^  till-  pr-rioil  i8<)5-iooS.  In  ihf  (irst  plnco,  h'> 
di  dui- >  <  l<-in'-nt>i  rit|iii)<  tlv  olwrvjlions  of  iK<i^.  lOOi, 
;inj  J. KM.  an<l  vliows  th.it  the  atr'U-ralioii  nl  \\\-  rliean 
iimlion  was  imt  cuiistant  during*  thi-  pcrlixl  under  rfis- 
ciis>ion.  This  I'-.td-.  to  a  discussion  ol  the  various  caus<-s 
wliich  mijlht  pr<Mlui  !•  lh>'  diminiitioii  obsiTV<-<l.  ;ind  ol  thf 
proljahl.-  titn>'  at  which  such  caiisis.  or  cause,  u.tr,  ui 
WIS.  ••((••cliw.  Kxdudiiij;  solar  clr-t'trical  forces,  it  • 
prohabli-  ili.ii  th<-  ri'sisiancr  cncoumorcd  is  a  iii'in.-ii 
swarm  in  th<  ni-inhbourhoiHl  of  f>'Tihi-Iion.  .intt  ilv  d»;- 
cri'as.  of  till-  acci'lvralioii  nius;  be  atiributd  i  rlirr  to 
the  diminution  of  ihi-  density  ol  the  rusistinn  nif'diuiit  than 
to  char.;;,  s  in  the  coiii>  i  itself.  If,  howevi-r,  the  vari.Ttion 
of  th-  .nci  li.ration  •<  'i-l'l  to  actually  con'vvt.d  with 
the  tnaNinta  of  sol  ir  ui  '.iu,  i.i:  .:iMttial  cli>  :  1  11  il  lorc(> 
ar'-  ailmissible  in  expl.iiiiujj^  it,  .oid  the  problem  becomes 
ind"  I-rmiii.ite. 

\  ariou»  catisi  s  of  the  comet's  fluctuations  in  brjfjhiness, 
<•.(;.  .in  all' r.ition  in  shape,  .nnd  therefore  in  --nifi;.  pre- 
sented, prcxluced  by  lh«  solar  tidal  action,  are  discus!i«si, 
but  no  explanation  is  entirely  utisfactor>',  and  the  ques- 
tion is  left  open. 

Dr.    Iv-ickivmtl    then    investigates   the   relai  i  ei    1.- i  ..  ■ 

Wolf's  comet  of  1007  •Tl'fi  Kili'k'»'»  i-inn..:.  ;ni:l  til.'  jm-  i- 
bilitv  of  c.TpIure  by  Jujiiii;.  Wlnl-r  ww.  ;,ii.>\  ni;  tli;ii  ih  > 
coni<  t  \va*  captured,  h':  shows  the  possibibEy  ol  such 
r.iptuie  h.iving  taken  place  within  the  past  5700  years. 

Tin:  SftxTKA  OF  Tin;  Major  Pi  am;ts.  In  Bulletin  No. 
4J  of  the  Lowell  Observatory  Or.  \'.  M.  Sitpher  publishes  | 
further  d<-sci  iptions  and  reproductions  of  the  spectra  of 
tile  m&jor  ptumis.  The  photographs  were  taken  with 
plat«4  t'^pecially  sensitised  for  i!>e  red  end  of  the  spectrum, 
and  dhow  a  weaith  of  detail  between  D  and  ,\.  Com- 
par.TTiv.'  exposures  on  the  south  equatorial  d.ir";  In  ft  and 
the  brif^lit  et|ualoriaI  rofjion  of  Jupiter  indicaiv  nu  i  eason 
for  supp<isin^;  th.it  the  darker  portions  of  the  plutitrt  are 
those  lying  the  deep^-r.  The  spectiuai  of  Saturn  is  pener-  ' 
ally  similar  to  ;h;it  <>{  Jupiter,  but  there  Is  n  strong  hmd 
in  the  latter  at  x  (  )«)  which  is  absent,  or  nearly  n 
the  former:  as  the  others  are  of  the  same  intensity,  this 
points  to  the  existence  of  a  constituent  in  Jupiter's  atmo- 
Sphere  which  is  absent  in  that  of  Saturn.  No  trace  of 
the  planetary  linnds  is  found  in  the  spectra  of  Saturn's 
rinns,  and  there  is  no  indication  of  anv  .ititiosphere  about 
the  rinf;s. 

.\  romp-Trtson  of  the  sp»H'fr.i  of  the  four  n«ajor  planets 
shows  that  in  Neptune  nil  the  bands  seen  in  the  other 
thre.?  .ire  inteiisilied.  except  th.>t  at  A  6^»"i,  which  ;ip|x-ars 
to  b"  pei  uUiit  to  Jupiti'r.  The  evidence  for  h\dr»>fjen 
absorption  in  the  atmospheres  of  L'ranus  aitd  Nffltune 
very  slight,  and  the  intensifiration  of  C  and  F  is  n.il 
copied  by  the  hydrogen  bands  at  A\  4341  and  410J,  so  far 
ns  an  ordinarv  ey  e\.-imination  can  determine,  so  that, 
at  the  best,  the  Identity  can  only  be  considered  probable. 
Of  the  other  l>ands  photographed  acanely  anything  is 
known,  but  it  is  shown  that  the  very  strong  band  at  x  6i<i 
is  not  identical  with  one  in  the  spectra  of  red  stars,  as  is 
som4<tim«8  stated. 

The  Intrinsic  BRittuNcr  op  tub  Sirs. — In  a  previous 
paper  Dr.  Nordmann  estimated  that  the  intrinsic  brilliancv 
of  the  sun  was  3io,ooi>  decimal  candles  per  sq.  rm. 
(NaTIke.  March  ^.  p.  20),  but  ho  now  finds  that  one 
of  his  data,  owing  to  an  ambiguitv  in  Miiller's  text,  is 
incnrrect.  He  ha«,  therefore,  re-c-alrulated  his  value,  and 
Rives,  in  No.  13  of  the  Compies  rtndus  (March  aof. 
100.500  decimal  candles  per  sq.  cm. 


THE    CAHShdlE    l\STITLTION  OF 
\lASIIl\GTOS. 

"T^HE  eifthth  annual  report  of  the  Carnegie  Institution  of 
*  ^  Washington,  dMcriUng  the  work  of  the  inistitution 
during  the  year  i<k>o,  has  now  been  published.  It  is  a 
well-illustrated  volumt:  »»(  759  pages,  dealing  with  the  work 
of  administration,  the  investigations  carried  out  under  the 
auspices  of  the  institution,   the  various   publications,  the 

expenditure  recommended  for  1910,  and  additional  augges* 
.No.  2112,  VOL.  S3] 


tions.  Subjoin>-<I  are-  extracis  Irom  the  report  ot  ttie  pr^i- 
dent  ol  the  insiiiuiion  upon  the  progress  of  the  diftcrent 

scientilic  d>  iKirimi'nts. 

.Aiiiiin^  ill'  lOiire  impoi  1  m;  r\>'iii<  i.rf  tfv  v^.tr  rir-  th» 
conipieii.jii  ol  (he  adntin i^'i  I'uUiim^        \\  .i>:ur,,^'i>n. 

the  •■siiiblishment  aii'l  a^a.'  uj)'!  .11  Kill  i)l  th-  iih>- rv.i-.ir^ 
of  the  departnient  ol  jmi  iiii.jn  j>u  Uite  li  >  iii  .Vi^.  ru.na. 
the  construi  t.  in  and  putting  into  commission  of  the  non- 
magnetic *-ti;[)  (  firiu-t,'!.'  of  the  department  of  terrestrial 
ni. 1,^11  tiMii,  ..r.'l  rlh-  ;i:  iLj;;iiration  of  the  project  for  the 
jlul^lu  atiijii  >.i;  -in  ediiiuii  of  the  master-works  on  inter- 
I  n.itional  l.iw.  .Attention  is  dircctt-d  to  the  fact  that  with 
these,  and  with  the  pr<viously  established  larger  enter- 
pris4-s  under  w.iy,  the  .u  1  iiiiuii  it' d  income  of  the  institution 
has  lM.-en  exhausted,  and  that  there  will  be  no  room  fur 
!urth  r  expansion  under  current  income  to  tlie  immediate 

iuiuie. 

In  the  last  an  i'.i.il  n  port  a  summary  statement  of  the 
Work  of  the  in<.:  I'lit  im;  up  to  Oc  tober  31,  HfOS,  was  given. 
A  meirc  detni;  .1  -•u  l.  uf  the  scop<'  and  geographital  range 
of  this  work  sh<nvs  that  investigations  have  been  carried 
-  on  under  the  auspices  of  the  institution  in  more  than  thirty 
different  fields  ol  ri-search,  and  that  thi-sc  investigation-, 
ha-. -  x-  t  ded  to  more  than  forty  different  countries.  J  he 
total  ijuiiiber  t>f  volumes  of  publications  issued  dirtxtly  by 
i.'ie  institution  is  141,  with  an  aggre;;,iti-  tif  about  35.000 
pages  ot  printinl  matter.  For  the  laj^ir  J.-partments  ol 
investigation  there  are  fMiw  providr-d  two  astronomical 
observatories,  five  laboratories,  and  one  ship.  A  complete 
list  ol  till-  equipments  of  these  est.ibl--,hm'  iil-  ini  hides  tifty- 
eigh;  buildings  and  eight  smaller  craft  in  .idiiition  to  the 
ship  Carneiiie.  The  total  amount  of  fvinrls  gr.int-  d  for  ex- 
penditure is  864,000/.  The  to;,il  aniumit  expended  is 
825.<)oo/. 

.At  the  date  of  the  preceding  .innual  report  the  depart- 
ment 01  meridian  astrometry  was  eng.iged  in  the  construc- 
tion of  a  tempor.nry  observatory  at  San  Luis,  Argentina. 
The  instrumental  equipment  for  this  was  shipped  from  the 
Dudley  Observatory,  .Albany,  N.Y.,  in  December,  190S. 
After  safe  transportation  to  San  Luis,  the  constants  of  the 
meridian  transit,  the  principal  instrument  used,  were  rare* 
)ii;i\  ri  di'termined,  proving  to  the  highest  order  of  pre- 
ci-iien  that  this  instrument  suffered  no  injury  in  trans- 
-.liqunent.  With  this  indispensable  preliminary  inve$tiga- 
liuii  completed,  the  work  of  stell.ir  obscrx'ation  was  begun 
in  April.  li)o<i,  and  is  now  going  on  at  a  rapid  rate. 

The  following  list  shows  the  departments  of  {nvestiga* 
tion  to  which  the  larger  grants  were  made  by  the  trustees 
and  the  amounts  allotted  from  those  grants  by  the 
executive  committee  during  the  year  t'^ 


Department  of  Botanical  Research    6,400 

Department  of  Economics  and  Sociology       ...  i'^'^ 

D'  luittment  of  Experimental  Evolution   5.800 

Department  of  Historical  Research    ...       ...  4,100 

Department  of  Marine  Biology  ...       ...       ...  3.000 

Department  of  Meridian  .Astrometry    ...       ...  6,000 

Department  of  Terrestrial  Magnetism   ti.ooo 

Department  of  Terrestrial  Magnetism,  vessel...  15.000 

('.eoph\ sii  .1!  Laboratory                                 ...  9,ooo 

Hcirticultur.W  work  of  Luther  Burbank        ...  a,ooo 

Nutrition  Laboratory       ...    S'*""* 

Solar  Observatorv   io,8cn> 

Division  of  Publications   900 


The  various  investigations  of  the  botanical  rese.-irch 
department  have  been  successfully  continued  during  the 
past  year.  .Among  these,  the  experiments  of  the  dirertor 
in  the  production  of  mutants  in  plants  seem  dest-.n-d  to 
play  a  fundamental  rd/t'  in  the  determination  ol  the 
absorbing  biological  question  of  the  derivation  of  species. 
Equally  important  in  this  same  line  are  the  experiments 
with  beetles  of  Prof.  Tower,  for  which  vivaria  are  now- 
maintained  at  the  Desert  Laboratory  at  Tucson  and  at 
the  Marine  Biological  Laboratory  at  Dry  Tortufias.  Florida. 

The  work  of  the  department  of  experimental  evolution 
presents  a  double  interest  in  fumisbir-ig  evidences  at  once 
of  the  evolution  of  organic  forms  and  of  the  evolution  of 
a  science.  The  history  of  biological  science,  like  the 
historv  of  most  sciences  in  their  earlier  stages,  has  been, 
and  still  is,  marred  to  some  extent  bv  heated  controversy. 
But  all  this  is  destined  to  disappear  with  the  rise  of  biologjr 
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Co  the  plane  of  quantiUtUve  delerminatioo.  It  is  on  this 
plane  that  the  departmettt  in  question  Is  seeking,  with 
capital  initial  succe««,  to  carry  on  iu  invwti(;ations.  I'he 
publications  of  the  department  tSatttAf  issued  arc  reckoned 
among  th>j  most  impurtunt  of  recent  contributions  in  this 
liMe  n«ld  of  r(?S(  ari:h. 

"Hie  %ork  of  the  geophysical  laboratory  proceeds  by 
means  of  some  of  the  most  rwrent  methods  and  appliances 
t>f  researth,  and  hence  its  aims  and  lines  of  investigation, 
like  tho>.'>  of  all  nrw  sci<-nccs,  present  to  the  public  more 
or  of   obscurities  of  interpretation  and  obstacles  to 

rf'ady  .ippfeciation.  The  researches  of  the  laboratory 
afford  antilier  instance  of  the  normal  evolution  of  a  science 
from  the  observational  and  descriptive  stage  to  the  higher 
level  of  mp;i*ui-.>ni»^nt  and  calculation.  That  geology  and 
mineralogy  will  b  much  advanced  by  such  researches  is 
now  recdgnised  and  attQited  by  eminent  specialists. 
Ind'-ed.  the  definitive  resutts  already  attained  by  members 
of  the  laboratory  stalT  are  now  finding  their  way  into  the 
elementary  as  well  as  into  the"  more  technical  literature 
of  tho>-  -^iiencrs.  The  equipment  of  the  laboratory  haa  re- 
f  i\  vd  ir,  impurt.mt  ailditioii  during  the  year  in  apparatus 


for  subj'c:lng  mati'ii  i!.. 


rvation  ro  h!f;h  pressure: 


and  t'-mp-TJtures,  .  r  -.;  11  lu'.i .111'  : m^lv  en  separately. 
Ihis  :ippar.itus,  developed  by  Dr.  A.  Ludwig,  research 
as*ocia!e  of  the  department  for  the  year,  will  give  pressures 
up  to  17.000  atmospheres,  or  350.000  lb.  per  square  inch. 

The  Tortugas  laboratory  of  the  department  of  marine 
bijlogy  i«  proving  highly  effective  as  a  centre  for  research 
by  a  range  of  specialists.    Eight  associate  investi- 

gators have  availed  themselves  of  the  opportunities  afforded 
by  the  department  during  the  past  season,  and  the  re^ulta 
of  their  studies  are  now  in  preparation  for  publication  as 
contributions  to  science  from  the  laboratory.  It  is  of 
interest  to  note  the  advent  of  quantitative  investigations 
here  as  well  AS  elsewhere  in  the  advancing  biSogical 
sciences, 

The  apparatus  of  the  nutrition  laboratory  proves  highly 
efTertive.  .ind  the  experiments  alreadv  made,  on  patho- 
logical a«  well  as  norm  il  sui>;<H  l<j,  fully  justify  the  confi- 
dent enpectations  hitherto  enter:  :iin>'il  with  respect  to  this 
line  of  research.  Many  additions  h:i\.-  been  made  during 
the  ye.ir  to  the  equipment  of  th-  l.iboratory.  Among  these 
are  a  bed-calorimeter  into  whiili  ;»  recumbent  patient  m.ny 
f-n'.fT  with  ease  and  safi-ty  ;  a  portable  respiration  apparatus 
which  may  be  applied  readily  to  a  patient  reclining  on  a 
rot  while  his  re<piratory  action  is  accurately  determined; 
and  an  automatic  temperature  register,  which  will  give  .1 
continuous  record  of  temperature  changes  in  the  calori- 
meters to  which  it  is  aoplied. 

The  achievements  already  attained  in  the  development 
of  novel  methods  and  effective  apparatus  for  studies  of 
the  sun,  and  the  .idditions  to  our  knowledge  of  sobr 
phvsirs  already  made  at  th.^  solar  observatory,  not  only 
justify  the  predictions  of  its  founders,  but  warrant  the 
anticipation  of  still  more  important  contributions  to  astro- 
phy-iics  in  the  near  futtire.  Work  of  investigation  and 
work  of  construction  have  proceeded  simultaneously  during 
lh'>  year,  both  at  the  observatory  site  on  Mount  Wilson 
and  at  the  shop«.  and  phvsical  laboratory  in  Pasadena. 
The  ^>r-inch  equatorial  ctl-'Cting  telesropr',  thr-  installa- 
tion of  which  was  completed  a  year  ago,  H.t;  VM.  n  tested 
during  the  past  year  and  proved  to  be  of  unequalled  excel- 
lence, whether  used  as  .a  visual  or  as  a  t>hotographie 
instrument.  Its  optical  perfection  and  its  wide  range  of 
applicability  make  it  a  noteworthy  contribution  to  progress 
in  observational  astronomy.  The  150-fnot  tower  tflr«ro|M;, 
authorised  by  the  budget  of  the  curr'  iu  y-Tir,  i?  in  .1  for- 
ward state  of  ronsirurtion,  and  will  soon  become  one  of 
the  most  efTertive  units  in  the  telescope  battery  of  the 
ohservatorv.  Tho  disroviTV  of  the  I'xistenrc  of  thf  Zeem.fO 
effect  in  the  sun,  annnunc'vl  by  the  din  <  ;<ir  .1  v'\ir  and 
a  half  ago,  has  been  confirmed  and  extended  in  its  applic.1- 
flon  to  further  interoretation  of  the  nature  of  sun-spots,  as 
well  as  to  rpsn.irches  into  the  m'T*^  rprondtte  elertro- 
magnetic  prori-'Mies  shown  bv  the  sun  ("ln'-'  lv  loniuri.-J, 
apoar'nttv.  with  these  properties  are  the  major  iiiiinvr 
"  magnetic  storms  "  to  which  the  earth's  maciii  t;«rit  is 
subject,  now  of  speri  il  int'^rfst  alikn  fn  the  staff  of  th' 
solar  observatory  .in.^  to  '.h,.-  stnfT  of  tti"  department  of 
terrestrial  magnetism.  It  may  suffice  here  to  record  only 
me  other  item  of  interest,  namely,  the  Miure.  thu»  far.  «ff 
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the  manufacturers  of  glass  at  St.  Gobain.  Prance,  to 
fumnb  a  aattefncnry  dnc  for  the  loo^nch  Hooker  tele- 
scope.  The  disc  reported  as  en  rotite  for  delivery  «  year 
ago  proved  so  defective  that  it  had  to  be  rejected.  Hie 
manufacturers  are  still  confident,  however,  that  th^  can 
meet  the  requirements,  and  it  is  hoped  that  tbroupi  the 
coltaboratioa  of  Prof.  Ritehey.  of  the  observatoiy  ttaf, 
who  has  spent  some  months  at  St.  Gobain  during  the  year, 
a  satisfactory  iKec  may  be  ultimately  secured. 

The  field-work  of  the  terresttial  magnetism  department 
has  gone  forward  with  dispatch.  Surv^s  have  been  carried 
on  in  fifteen  different  countries  dlstnbuied  over  tour 
different  continents.  The  routes  traversed  by  the  observers 
will  give  a  large  aggregate  of  data  from  hitherto  little- 
known  or  umnplored  regions.  Thus  Mr.  Sowers  bas 
obtained  observations  at  intervals  along  a  route  cxi'-nding 
from  siastern  China  west  acrcrss  China  and  Chinese 
Turkestan,  and  thence  south  to  Bombay,  India;  Prof. 
Reattie.  research  associate  of  the  deparfm  nt,  has  com- 
pleted a  sorvcy  from  Cape  Town  to  C  i  ,  Mr.  Pear- 
son has  secured  measurements  in  Persia,  Beluchtstan, 
Arabia,  Turlsey,  and  Russia;  while  other  observers  have 
been  equally  active  in  South  America,  Central  America, 
and  British  America. 

The  publication  of  sikteen  volumes  of  researches  has 
been  authorised  by  the  executive  committee  during  the 
year  at  an  aggregate  estimated  cost  of  ^UfA' 


RECENT  WORK  OF  GEOLOGICAL  SURVEYS.* 

111.-  ^^^Ml^ 

THK  tieiiiogical  Survey  Brancii  ol  the  Cunadi.an  Depart- 
ment of  Mines  ronlinues  to  issue  colour-print  '1  v;.  >- 
l  .gir.tl  in  ip.  at  an  .  xtremolv  moderate  price,  as  well  .is 
numei  H.^  a.iiiing  pl.ins  on  a  large  sraU  W  •  note  that 
••  individual  maps  or  reports  will  be  furnish*-d  free  to 
fuma  /!./<•  Canadian  applicants."  .    •  , 

The  Mines  branch  dr  .U  in  its  reports  with  technical 
matters  relating  to  or. the  occurrence  of  which 
means  so  much  to  th,-  Uoiiu.iion  ;  but  its  memoirs  cannot 
be  neglected  by  the  geologist.  Mr.  Frit/  C-irkel  s  report 
,.n  the  chrome  iron  ore  deposits  in  e.,stern  t>uebec  (nnx,) 
thus  contains  an  interesting  account  of  the  s.  1  !>■  nt.aes  ot 
Can.ida  (p.  the  chromite  occurs  tn  those  ot  Cambrian 

age  while  the  earlier  serpentin.  ^  ..pp.  ir,  so  far,  unpro- 
ductive. The  Cambrian  serp^ntin.-  .r.  .issociattHl  wiiri 
diorite.  and  are  regard, -1  ip  is,  ,li.  r  >t;<in-products  of 
an  olivint-gahhro.  1  heir  non-aluminous  character,  a« 
Khown  in  the  Ivpical  analysis  given,  would  lead  one  to 
a-sume  that  considerable  differentiation  had  gone  on  m 
the  basic  series,  and  that  t>v  s.  r,.  ntinc  was  .it  on.  -.inie 
:.n  olivine  rork  rather  than  a  gabbro.  lliis  .>  pi.^l' abU 
ihe  .luthor's  view,  as  stated  on  p.  S7.  Ihe  clu..m:t.  is 
irregularly  distributed  in  porket^,  n  provoking  air.int;.'- 
ment  for  the  miner,  an.l  r.  immlinn  up.-  of  the  ih*  ,„  ,;.  nc-s 
in  the  Dun  Mountain  district  of  New  Z«  aland.  1 1»>  re- 
port with  its  review  of  chromite  ores  in  the  world  at 
r,rue  is  of  far  more  than  local  value,  and  the  deposits 
in  the  Transvaal,  so  rerentiv  described,  are  well  referred 
to  and  illustrated.  Mr.  F.  Hille's  report,  on  some  iron- 
„re  de«.sits  in  Thunder  Bay  and  Rainy  River  districts. 
Ontario  dwells  on  the  possibility  of  using  peal-coke, 
manuf.ictured  bv  the  Ziegler  process,  as  a  fu^  1  tor  mil  It- 
ing.  Many  provinces  of  Canada  are  rich  in  p  .t,  ]K,ur  m 
wood  aiid  destitute  of  coal.  The  on  .  .I-.. I-  u  ,th  m  the 
reptirt  are  magnetite  and  h.xmatite.  ami  .<  magnetic  survey 
has  been  used  in  the  detection  of  th-  fomv  i 

The  recent  reports  of  the  Canadian  (ieological  Survey 
Branch  include  one  bv  Mr.  W.  H.  Collins  on  C.owganda 
Mining  Division.  Ontario  (1000),  with  a  very  l.irge  geo- 
logical map  on  the  stale  of  one  inch  to  one  mile.  The 
district  described  lies  along  the  Montreal  River,  west  of 
the  Quebec  l>order.  and  is  being  invaded  In  .1  rush  of 
prospectors,  owing  to  the  disiovery  of  silver  cobalt  ores 
vimilar  to  those  that  have  made  the  reputation  of  Cobalt. 
The  valuable  veins  occupv  large  fissures  in  quartz-diabase, 
which  is  intrusive  in  Huronian  sediments.  The  author 
traces  a  magmatic  gradation  from  the  diabase  into  an 
aplite  Intimately  associated  with  it  (p.  »>.  The  illustra- 

1  The  iM«rd  anlcle  apiMMvd  in  Katouk  of  Fcbmanr  to. 
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lioiis  hhovv  wtll  th*"  ph>>ii.il  tliariiiters  of  tliS-f  fortst-clad 
i-ffjion,  which,  with  ili  l;ik-.'s,  rivfrs,  and  low  hills,  is, 
ind.xtl,  lypitai  of  the  prc-Cambrian  lands  of  North 
Ani'iici. 

-Mr.  t  ollin*  also  r<-ports  on  the  "  Region  lying  North 
of  Lak-  Superior  bfuv.  en  tli«  Pic  and  Nipigon  Riven, 
Ontario  "  (  i<«>»l.  whf-re  h<-  w.is  ajjain  on  the  great  Arduean 
pen'-plaiii.  I  In-  soils,  still  so  Uf-firicnt  on  thi«  recently 
glariateii  >iir(ao-,  fill  th<-  rivcr-vall.  ys  and  dc-prt-sstons,  and 
"  form  a  thin,  diM-nntinuouj  hlankrt  that  ineffrctuallv 
rover*  th<  undi-rtyinf!  Arthaan  floor."  Mr.  \V.  j'. 
Wilson's,  r.port  on  parts  of  .Mgoma  and  Thund-r  Bav 
di»trict5.  Onurio,  is  bound  up  with  that  by  J4r.  CoUins. 
and  oov«r>  the  river-coursM  of  the  country  to  the  north 
and  en«t.  Tlii?  large  m.np  illustrating  both  papers,  on  the 
scale  of  '.;);Iit  mil^-s  ro  one  inch,  tog'-ther  with  the  i^oto* 
CraphiL'  illustrations,  show*  how  exploration  must  for  a 
long  timr  l>"  confined  to  th"  natural  channels  through  th*> 
woodlands.  l-Vssiliferous  b<-ds  of  Silurian  .nge  havL-  be<'ii 
found  on  the  tributaries  running  from  th-^  south  and  W(  si 
into  the  Albany  Riv-r.  i  h.  ir  fauna  is  d.  s<rib.:d  by  Mr. 
Whiieave*  in  an  api>enJix  (p.  34),  and  tlie  report,  with 
chvacterlatic  Canadian  foresight,  also  illustrates  thf 
modern  fauna  Sn  the  form  of  speckled  trout  and  Btore<lad 
Indian*. 

Mr.  O.  E.  Loroy  writes  on  Ih.'  "  M  lin  Toast  of  BritlJih 
Columbia  and  .Vdjarent  Islands  in  New  Westminster  and 
Nanaimo  Districts"  fi9o.si,  whtrc  he  has  a  fascinating 
field  among  thr  fjords  north-west  of  Voncouver.  Tti- 
drainage-groovt-s  now  entor-d  by  the  sea  are  believed  to 
have  originated  in  early  Cretrttinius  limfs,  wh^-n  gre.«t 
erosion  prevailed.  The  country  has  born  nio<lifir<l  l>v  lo.  .d 
glaclntion  and  by  thf  p.issage  of  thr  lob<?  of  an  ice-sheet 
down  the  r^irait  of  Ororfiia,  tnsld«>  Vancouver  Island.  A 
great  batholilc.  varying  in  fonipo>i()on  from  a  granite  to 
a  ^abbro,  invad'd  the  I'.'d.TOioic  sidimmts  and  igneous 
srrie?.  probably  in  the  Upper  Jurassic  epoch,  and  has  left 
vonspiouous  traces  of  its  graduni  advance  by  *' stoptng " 
(p.  17).  This  mas<;  is  responsible  for  a  large  part  of  the 
steep  and  rocky  ^.  n  1  along  the  fjords.  The  rountiy 
^^pears  rich  in  lead  and  copper  ores,  and  magnetite  await  , 
further  devilopm<nt  on  T'xada  Island.  The  coal  on 
Vancouver  Island  and  the  limestone  Ofl  Texada  Island  are 
suggest' d  as  local  means  of  smefefng. 

Mr.  D.  D.  Cairnes's  report  on  part  of  the  Conrad  and 
Whitehorse  mining  districts  (ii>oS)  given  impressive  illus- 
trations of  the  grim  scenery  of  Yukon.  .-UTial  tramways 
now  bring  up  fuel  and  food  to  claims  on  .Mpine  ridges, 
and  the  telephone  prevents  the  feeling  of  isolation  which 
tends  to  grow  041  |Honeers.  Conrad  City  is  so  young  that 
it  does  not  appear  on  the  contoured  mr-p  ron^tnirt'd  in 
too6,  but  we  ttnderstand  h  to  b  .it  ih-  fi.Qt  of  the 
Mootann  tratnway.  A  photograph  of  it.  faring  the  hug" 
mountatn-wall  across  the  lake,  assums  us  of  its  reality. 
As  usual,  the  best  'm  made  of  everything,  and  we  are  told 
that  the  long  summer  days  mav  be  delightful,  although  the 
Jake  waters  remain  so  cold  as  to  threaten  death  to  those 
immersed  tn  them.  The  gold  -mmmg  is  m  vm-ouartz 
tt^averslng  Pal.-eoroic  schists,  as  in  the  Klondike  fi'dds. 
Th*  granite  that  is  so  conspicuous  on  the  coast  of  British 
Columbia  cuts  these  schists,  and  is  overlain  by  porphvrites 
and  the  Lower  Cretaceous  Tutshi  s<>rips.  \  p<-vst. glacial 
eruption  (p.  37)  of  considerable  magnitude  has  formed  n 
layer  of  volcanic  ash  3  to  6  Inches  thick  over  a  wide  area 
in  the  valley-floors. 

The  Canadian  Survey  It  net  entirelv  absorb'^  bv  the 
excitements  of  mining 'enterprise.  Dr.' D.  P.  Penhallow. 
in  .1  handsome  quarto,  reports  on  the  Tertiarv  plants  of 
British  Coltunhia.  This  includes  a  p  view  of  all  the  known 
sp<.i:l»-s,  conveniently  arranged  nlphahrtically  under  genera, 
which  ar^  also  in  alphabetir.Tl  order.  The  basis  of  the 
pr'-s<.nt  work  is  an  extensive  spri-s  of  plant-remains 
r<ill.c:»d  by  Mr.  L.  M.  I.ambe  for  the  Survev  in  190*1. 
F.ist  of  the  Rockv  Mountains,  the  Canadian  lignites  ar'- 
of  "  I.-nramie  "  (Locene)  age.  though  they  have  been  re- 
f<  rrod  bv  Heer.  .ns  was  hi-:  g-^neral  practice*,  to  the  Miocene. 
Similarlv.  the  "  Miocene  "  lignites  of  British  CohnnlMH  are 
shmvn.  by  Dr.  P.-nhnllow's  inalvsis  of  spectes,  lo  be  partiv 
of  Lararaie  and  largely  of  Otigocene  at<e.  Sir  William 
Dawson's  views  have  thus  been  verified  in  detail.  The 
table  on  p.  i^a  will  b<>  liaeful  to  straligrapher*. 
Part  Iv.  of  the  third  volume  of  "Contributions  to  Canadian 
N*0.  a  11 2,  VOL.  83] 


Pabcoatology  "  is  by  Mr.  Lanbe,  on  the  Vertcbrata  of 
Oligocene  of  the  Cypress  Hills.  SaslutchetSi'dn.  Thi>  > 
a  tsontinuatlon  and  revision  of  a  previous  work  b>- 
and  describes  several  new  spt.tii!>.  Including  4>iim  eiCi 
and  Le^'dosleu*  Xomgut  sunong  fishes,  ntprecetlted  by  frj^ 
mental  remains,  a  probable  anthraeodierian  tooth,  v.. 
the  well-preserved  tower  jaw  of  a  Titanoihere.  Mtgattn); 
pnmitnmf.  Eight  enoellmt  platc»,  from  the  author'*  d;i« 
ings«  accompany  the  memoir.  O.  A.  J.  C. 


PAPERS    OS    AMERICAS    IS  VERT EBRATh 

■  'VOS.  J706,  1710,  171a.  and  1713  of  the  Proce«J;r.j;  tt 
I  the  U.S.  National  Museum  are  devoted  10  the  dewrip 

I  tions  of  v.irious  groups  of  invertebrates  from  Am^titM 
I  territory.    In  No.  171-5  Mr.  S.  S.  Berr>'  deals  with  a  ter^^ 
I  of  new  cephalopods  from  the  Hawaiian  Island*, 
which  special  interest  attaches  to  the  new  g';nus  and  i?^. 
Slflrhfitwlfutliii  havaiiftistt,  an  app.areni   ini-mbrr  of 
Sepiolidjt,  char  1. 1  t  i.-1-d  by  the  peculiar  shape  of  the  bjo 
and  the  vrntr  il  .  i  i  rior  extension  of  the  mantle  la  mr 
the  funnel,    lu  oilier  respects  the  genus  is.  howevw.  r- 
lated  to  Hcterotruihjs.    A  remarkable  glotnilar  fonr..  I- 
scribed  as  Crani  hia  f^lohuia,  is  related  to  C  .  rcml:a'ih, 
which  globularity  app»-ars  to  be  a  feature  of  immatorin. 
but  whether  the  same  holds  good  for  the  new  form-:i. 
indeed,  it  b«  really  distinct— remains  for  future  deteromj. 
1  lion. 

I  Civlenteratea  from  Labrador  and  Newfoundland  fu-r 't 
'  subject  of  No.  1706.  These  have  been  inv»>stigai-d  by  i!- 
I  H.  B.   Bigelow,   who  finds  that  all  of  them  Mnn^  ta 

i previously  described  species,  so  that  thi-ir  int'"rest  ;<  laj^; 
geographical.  Several  of  them  have  been  h:th-r:a  ka»s» 
only  from  Greenland  and  northern  Europ*-.  Ihe  551*6" 
Caiahlema  vtsienria  and  jSgtno^ris  laMroiiii  hav>,  bci. 
ever,  proved  of  interest  from  an  anatomical  point  ol  nra. 
and  are  important  in  regard  to  the  classification  of  :V 
Narcomedu»e. 

In  No.  1710  Mr.  E.  B.  Williamson  revises  the  irztnf- 
j  ment  of  the  North  .American  drigon-flies  of  the  ffOt 
Macromia,  from  which  he  finds  those  descriM  tl 
Epopthalmia  to  be  inseparable.  Didymops.  as  nfxA 
%'enation.  appears  to  comr  very  close  to  Macromia,  but  am 
seemingly  be  distinguished  by  oiher  d»arae'r--«  T»,i  trt 
species  of  the  genus  under  ireview  are  n»m'-<l  n-  i  (lf>a;i(d 
No.  171 J  is  devoted  10  the  second  part  of  Dr.  N  Aeaa^ 
dale's  account  of  the  fresh-water  sponges  in  th^  c^lkcMf 
of  the  U.S.  National  Museum,  none  of  the  few  fan*, 
referred  to  being  new  to  science.  ' 


EDI  CATIOS  IS  ESCl.ASn  ASH  ABFfnri^ 

TTR'^^f  the  eighth  century  to  the  time  of  tli-  R^in-cr.:;  u 
:l;  ■   history  of  education   in    England.    Franc-  ^^ 
(jt  rinany  was  in  many  respects  similar.    The  one  chir.o  « 
of  learning  was  the  Church ;  and  in  the  reUgiou;  hi-Jf: 
We  find  an  organised  and  established  system  of  ''luwl  i, 
of  which  not  only  the  lower  rank  of  people,  v.h.-i  .-;.H 
not  p.-»\  for  their  learning,  but  noblemen  nnJ  g'^r.tlHT' 
rons  might  fake  advantage.    In  England  tlv-  sys'-.ti  ?n 
particularly  sucvesslul ;  as  early  as  the  year  l.;<"ii  rh'T'  t 
said  to  hav  l>ecn  more  than  .■5000  scholars  .it  '.h^  I  i-| 
versity  of  Oxford,  and  Roger  Bacon   tells  us  tha:  ;'■ 
n'i'Ver  had  been  so  great  an  appearance  of  Icarnini;  yi 
j  so  great  an  application  to  studv  as  at  th.-5t  tim.-,  n-  t\ 
schools  w^re  erert/>d   in  every  ritv,   town,   rnd  L-orOv:;> 
Th»  learning  of  Englishmen  compared  favournbh    '  '  ( 
earlv  date  with  that  of  scholars  on  the  ContinTit.    W  - 
told  that  in  ii'io  ther"  was  a  "  colony  "  of  Encash  s-l'I.iw 
,'it  Ih<-  I'nivers-ty  of  Paris,  belonging  to  th'-.  f  i^viiu      ■■  li 
of   whicli  it    is   said   that    they   "  in    parlifiihr  v,  -r- 
nuiniTOUS  th.1l  thev  CHTUpied  several  schools  or  i-o!',^l''< 
maile  so  tlistinguished  a  figure  by  thz-ir  g-nius  and  ift'm 
ing.  as  wi-ll  as  bv  their  generous  mann-r  of  iiVTfl^  iM 
ihiv  attracfiHl  the  noticp  of  all  strangers."  1 
.Ag.iinst  tho  Church,  in  this  matt<'r  of  "du-.itini   '  H| 
arrayed  both  the  general  opinion  of  the  aristocratic  drt 
and  also  the  power  of  the  law.   Not  all  the  sons  of  fr'-^ 

>  Frost  m  piper  ttsd  at  the  Netih  sf  Ea^and  Uucuasa  Cw^l 
L«t<f«.  ea  January  I,  by  Otio  Sspsaaas. 
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ni  n  were  Wi  in  uti'-r  it;nur;ince.  Younger  sons  gave 
ihtfmsflvea  with  inrrrasinjj  (requ^ncy  to  til'-  studios  of  j<uo<l 
learning,  though  ihcjs*-  wlio  liUleiriwd  lh<-ir  failure'  ••>l;it>s 
wtrtf  usually  of  the  familiar  typr.  The  duunhors  of  ih- 
up(Vrr  classts  \v»-re  not  infn-tjurntly  edui.atf<l  by  th*-  C'hurih, 
dut  thi.'  foct  remains  lhal  the  provition  mad--  for  I'diicaiion 
HI  r"lifiiou!i  hous.-s,  and  in  the  grammar  schools  tliat  \vi  ic 
f  iund»<l  in  the  tivol/th  century,  was  in  the  main  intciidi-d 
li.r  th"  pnoi-  citifon's  aod  |Houghnnan's  children.  Win- 
chi-st'T  (founded  in  i.?7.U  was  probably  the  only  school 
that  did  anything;  b<-lor<.-  1450  for  the  education  of  the 
gentr>-.  Kwn  there  th*  number  of  poor  to  paying  icholars 
wa*  »s  •.■  \  f>n  !o  one. 

V<t  £nf;I.Ti-)d  was,  so  far  as  education  is  concerned,  • 
leading  n.Ti;  ,rt  of  Europe  at  this  time.  Progress  v  ■ 
•teady,  nnd  ihe  respr-ct  for  learning,  starting  amonj;  the 
\a<^rx  class'-s.  graduallv  forced  its  way  Upwards.  1  h'- 
I"  viv.il  of  learning  in  Italy,  and  in  Kurope  <;encrally,  facili- 
T-it'jd  the  progress  of  education  in  En^jland,  and  dispos.^<l 
L.f  ih.?  contempt  orifjinally  felt  (or  scholarship  by  the 
:'rivtocracy  ;  but  while  the  introduction  of  the  study  of 
tir-ek  enhanc'd  the  value  of  oduc.ition,  the  recognition  of 
Ut'-r.-iry  culture  by  th^  upper  rlas'ies  of  society  began  to 
ni.ike  it  th.'  privilefje  of  the  rich,  to  the  exclusion  of  the 
p.iirer  •■cholars,  whose  monopoly  it  had  originally  been. 
The  great  principle  upon  which  the  Church  ha«]  built  up  its 
sy$tem  was  .ihandoned.  Rich  men's  sons  were  turning  pmir 
nvn  out  of  the  endowments  meant  only  for  the  poor. 
"  Les  gros  poitsens  numgetit  let  mmus.''  Poore  men 
ap'  jupplnnted  by  the  rkh.  the  weake  by  the  strong,  the 
me:ine  by  the  mighty." 

But  th^  fat:il  event  was  the  dissolution  of  the  monaso 
terics.  and  the  final  destruction  of  the  Church's  system  of 
education,  whiih  had  raised  Englishmen  to  a  iieight  of 
culture  to  which  the  other  nations  of  Europe  couM  not 
attain.  The  effects  were  immediate  and  disastrous:  hy 
oite  blow  the  whole  English  educational  wstem  was 
(rippl«^i  and  almost  destroyed;  until  the  end  of  the  nlne- 
x-^-nih  c' ntur>-  the  olliect*  of  that  fatal  step  were  still  fell, 
and  it  is  only  recently  that  efforts  have  been  made  to  re- 
or(*anis«»  nnd  restore  what  at  that  time  was  destroyed. 

The  Rrfonnation.  which  was  the  uldmate  cause  of  the 
downfall  of  the  English  system  of  education,  was  In 
(iemiany  the  decisive  influence  which  led  to  the  establish- 
ing of  education  upon  a  broad  and  stable  bnisis.  I'p  m 
that  time  educatitm  had  been  dominated  >y  the  Church, 
and  had  existed,  in  the  first  pjace,  for  the  Church,  and 
the  results  had  not  heen  so  satisfactory  «s  in  England. 
Since  then  tfie  State,  the  municipal  authorities,  nnd,  above 
all,  the  parents,  have  taken  an  ever-increasing  interest  in 
the  education  of  chltdren. 
-  The  leader  of  this  great  movement  was  Martin  Luther. 
In  hia  Epistle  to  the  Burgoroasters  and  Councillors  of 
Sundry  Cities  in  German  Lands,"  written  in  15a*.  he 
dfclared  it  to  be  tite  dulv  of  rities.  and  of  secular  audtori< 
ti»«  in  general,  to  provide  good  ■whoots  and  to  encourage 
attendance:  and.  at  a  later  date  (15301.  in  his  "discourse 
pn  duty  of  keeoing  phildren  at  school."  he  urgrd  thr 
rathoritles,  fven.  If  necessary,  at  the  puMk  eKOen«e  and 
with  the  «id  of  compu1sor>'  measures,  to  draw  clever  l  oxs 
t9  the  pursuit  of  learning  in  order  to  provide  competent 
ai*<(  to  fill  the  public  offices. 

The^  outcnme  of  this  movement  in  favour  of  d'^neral 
education  for  aU,  and  the  pursuit  of  advanced  studies  by 
gifted  scholars,  is  to  b(»  s»en  in  tIte  foundntion  of  n  largv 
nundwr  of  grammar  schools,  tn  tb**  refwtn  of  the  universi- 
ti*-*.  and  in  the  establishment  of  elementarv  schools  in 
..  which  reading,,  writing,  catechism,  and  singing  were 
taufht. 

In  spite  of  various  s?t-b.irl<s,  «tich  as  the  thirtv  y  xt-' 
this  sii'stem  of  education  survivwf  in  its  mninOutlin  ". 
.    until  the  end  of  the  eighteenth  centurv.    In  th<-  nin'^t'-pnth 
crMMory  it  was  developed  by  the  introduction  of  m<>d.>rn 
srieocpf,  modern  languatje^,  and  their  li  t<"ratiire-i.  as  com- 
pal«ary   subjpcts   in    swondary    schools,    and    bv  th.-r 
"  admisnon  into  the  curriculum  of  the  univrsities :  but  rhi-> 
•TMent  svslem  in  IWmanv  has  pvolved,  und-  r  th'-  ro:n- 

■  Ka«d  influences  of  Hum7«ii<nn  and  rb-^  R>  f  >rnni:  fro-n 
Ihst  which  Was  established  as  a  result  of  Mirsin  I.viih'  T's 

•"'  nwMnent. 

■  _      Th?  imporianre  of  France  in  thi-  history  of  cduc^ition  is 
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mainly  confined  to  Its  influence  upon  higher  education, 
rile  l.lilure  of  the  Kefornuitiuil  lelt  the  educational  S)i!eiH 
of  t)ie  (.  luirch  V'-r\  much  as  it  was  ;  but  in  uni%ersi;y 
'-diication  France  loolc  a  leading  ptjsition  in  the  Middb.- 
-Vj^es.  I  he  University  of  Paris,  which  attract,  d,  even  in 
the  twelfth  c<.-ntury,  many  students  from  all  countries  in 
KuroiK,  b-came  the  prototype  of  German  universities 
foundi  d  in  ih<:  (oliowing  cwtury  ;  but  elementary  educa- 
tion in  that  country  has  rem.iined  in  a  deplorable  con- 
dition. In  i8«6  »A  per  rent,  of  the  recruits  could  neither 
read  nor  writ.-,  and  twent\  \ears  later  a  similar  perrentaj:? 
of  those  who  were  m.irried  were  unable  to  si^jn  t!io 
register. 

The  new  era  in  the  politic  il,  eronomic,  and  educational 
n»;ory  of  the  world  mav  he  s:ild  to  befiin  with  the  year 
1S70.  The  history  of  education  in  th>-  three  countries 
since  that  date  is  so  familiar  to  you  iltat  I  may  proce-d 
at  once  to  the  present  state  of  aff.iirs.  lirst  of  all  in 
(•erniany.  In  elementary  education  l.>rmanv  had  i  sl  irt 
of  more  than  a  century  as  comp.nred  with  England.  For 
rich  and  poor  alike  attendance  at  (he  -I.-nientary  school 
had  been  compulsory  in  >-V4Ty  (JiTman  State  for  niDre  than 
a  hundri.-d  v.-ars  before  the  Forsl^  r  .\cl  became  law.  The 

system  is  of  long  standing,  and  e&perience  has  shown  that 
tfie  organisation  srtd  Working  of  tile  arrangement  nre 
practically  perfect. 

Th"  curriculum  in  German  e!>'mentarv  schools  is  of  the 
simplest,  (irijiin.dly  the  thre.»  R"s,  relr^jioiis  knowledge, 
and  sin^inj*  wern  the  Only  subjects  tau(;ht ;  to  these  have 
b'l  n  added  at  \  ar! ;>us  times  the  elements  of  geography  and 
history  to  stimidaie  interest  and  encourage  patriotism, 
and,  for  pupils  of  the  upper  standards,  a  certain  amount 
of  natural  history.  The  compulsory  school  age  is  from 
six  to  fourteen,  and  althouj^  there  is  some  diversity  in 
the  excellence  of  the  school  buikiings,  they  are,  for  the 
most  part,  airy  and  good. 

In  Germany  the  State  does  not  exist  for  the  individual  t 
th*  individual  exists  for  the  State,  and  the  State  considers 
that  it  is  to  its  own  advantage  to  have,  ahove  all  thines. 
a  high  average  level  of  knowledge  and  ability.  This  the 
Germans  have  certainly  succeeded  in  attaining  in 
elementary  education,  and  it  is  in  tMs  high  average  that 
their  great  superiority  in  elementary  education  consists. 

Let  us  now  turn  to  the  German  secondary  schools.  The 
rirganisation  is  as  complete  as  in  the  case  of  elementary 
schools,  and  the  principle  is  again  the  same.  Individual 
prominence  must  be  sacri(ic<d  to  raise  the  common 
average:  and  to  this  must  be  added  another  prindple, 
M|ually  important  and  similar  In  its  effects,  that  all  sub* 
jects  are  taught  in  form ;  this  applies  to  every  school  and 
to  every  boy  from  the  first  to  the  last  day  of  liis  career. 

The  education  of  a  boy  in  secondary  schools  may  proceed 
Hoort  any  one  of  three 'line«<  It  mav  be  classical,  semi- 
rl»ssie«l,  or  modem.  For  centuries  Germany  clung  to  a 
belief  in  the  classical  system  for  higher  schools,  but  the 
farce  of  circumstances  eventually  necessitated  the  formatier 
of  two  new  t\-pni  of  school,  each  designed  ft  ifi^'e  a  liberal 
education  of  a  different  kind.  Yet  the  clas  ical  •'•vnmasium 
still  holds  its  own  (although  there  is  no  longer  anv  ver>' 
<-l9so  attention  naid  to  composition  in  Latin  and  Greek), 
for  in  iQoS,  of  the  freshmen  «'ho  matriculated  at  Prussian 
universities,  77  per  cent,  came  from  Gymnasien,  or  classical 
sehoois. 

The  ReaUfvmnasium.  or  semi-clnssicil  school,  is 
differentiated  from  the  Gvmnasium  by  the  fact  that,  while 
Greek  is  not  taught  at  all,  modern  languages,  mathem.iti«, 
and  science  receive  greater  attention.  Th*  Olierrealschule 
is  Durely  modem  in  Its  curriculum,  and  excludes  both 
Ladn  and  Greek.  All  three  tjnes  have  a  nin*  years* 
course,  usually  begun  at  the  age  of  ten,  precedin!  by' three 
or  four  years  at  an  elementarv  or  prennratory  school,  which 
is  often  attached  tt  the  college,  AH  thes*  schools  are 
established  bv  the  State  or  hv  the  State  in  conjunction 
\\'iTh  rh"  municipality;  their  fees  range  between  5I.  and 
hi.  o^r  annum. 

Theri*  sre  «f>Trv  to  wh.-itit  the  principle  iipnn  wTitch  these 
<i  h ijols  are  found>'d  will  'Osenr  to  be  r.-idically  fals«.  hoW- 
4\'i-T  good  may  be  the  disciolinp  nnd  th»  organisation  in 
its  cx.-rution.  .\<!  the  miin  intention  T<  to  make  it  oossiWe 
f  T  -1  bii'li  prrr.-nt  ii;-  of  th-^  T^iinils  to  pass  the  leaving 
examination,  practic.illy  th:'   whjl?  form  has  tO  be  pro- 
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nt  iiid  frum  on.'  -.i.iy  i,,  ihe  nixt,  and  tht?  amount  of 
work  set  (or  the  Jonn  to  mastt-r  hns  lo  be  imall  i  nou^jh 
ro  U;  dcine  by  sonic  of  the  more  stupid  hoys  in  tho  givvn 
limr.  The  inevitable  result  is  th;i'  th.  nblfst  boys  m;irk 
titn'  from  first  to  last  throu(^hi,ijt  tli.  ir  school  rareer. 
Th  V  !i  IV  ■  a  ,r  to  do  work  i*hich  they  coutd  do  in  half 
th-  tin,. .  s,,  ih.it  their  powers  are  never  developed  by 
su-~t,ilri.  il  iir  strenuous  effort. 

I i'U.al  excellence  is  sarrificpd  in  yet  another  wav, 
according  to  the  second  Ruidinf;  principle  of  secondan 
•ducation  stated  above.  Since  all  subjects  arc  done  in 
form,  a  particular  aptitude  for  a  special!  subject  is  never 
developed  at  school.    Our  best  boys  in  given  subject 

attain  a  far  hif<her  standard  before  they  leave  school  than 
is  possible  in  Germany.  Yet  by  preventing  the  |ms$ibilitv 
of  specialisation  at  school  the  (ierman  svslem  ensures  for 
'  Vtry  hoy  a  sound  (jenr-ral  education.  Fverv  bov  is  com- 
pelled to  take  all  subjects  pns.  ribed  by  the  syllabus  of 
his  school.  Only  recently,  and  in  isolated  cases,  has  thi-^ 
rule  h^f'v,  remitted  in  the  hijjhest  forms  by  wav  of  experi- 
rneiit. 

.\i  the  university  all  this  is  chrmjjed.  There  is  DO  pre. 
vcribed  course  of  siudies  of  any  kind,  and  no  compulsory 
attend,-knce.  The  riermirt  student  enjoys  almost  complete 
lilverfy,  both  .is  renai.K  In,  studies  and  his  behaviour.  Yet 
in  the  majority  of  cases  he  makes  good  use  of  his  lime, 
partly  because  his  allowance  will  not  ,ndmit  of  any  vant 
extrav.iR.ince.  partly  because  his  position  in  life  frequfntly 
d.-i-  n.ls  upon  his  passinn  the  final  examination,  but  chiefly. 
I  think,  because  those  Germans  who  ^ct  to  the  universitie'^ 
do  so,  for  the  most  part,  because  they  have  prorwunced 
and  genuine  intelk-ctual  interests.  The  freedom  which 
they  are  allowed  in  the  choice  of  their  subjects,  and  the 
general  lack  of  supervision  and  of  interint  examinations, 
react  favouribly  up<m  the  results  of  their  work.  They 
carry  into  life  an  active  interest  in  some  branch  of  know- 
ledce.  which  they  frequently  pursue  as  long  as  thcv  live. 

The  German  Government  n  «x>nvinced  that  educMion 
will  be  the  det.-rmining  factor  in  the  future  of  the  nation, 
in  1908  the  Prussian  Minister  of  Education  framed  a 
whole  new  scheme  of  refjulations  intended  to  prevent 
mechanical  learning;  and  routine  work,  to  foster  self- 
nhance  and  personal  initiative  in  the  pupiic  of  the 
.•Ir-mentarv  schools.  Observation  is  to  be  enoourafiMl  in 
open-air  le<ison.s  and  expeditions,  and  the  children  tu»  to 
karn  somethinu  of  the  working  of  comnierre  in  modern 
limes,  of  the  means  of  transport,  and  of  Germanv'i) 
colonial  activity;  and  in  continuation  schools  commercial 
education  is  being  put  within  the  t«ach  of  an  ever- 
increasing  number  of  students.  In  i<Ki7  there  were»  more- 
over, ihoo  inductri.i{  continuation  schools  for  bovs,  and 
.!;o.ooo  student*  w->re  working  at  niraf  continuation' sclioofB 
as  cnmp.ired  with  Kroo  twenty  years  before.  The  State 
contribufu.n  fur  industrial  continuation  schools  has  been 

increas- fi  irwi  p,-T  rent,  since  iqoi. 

B'  sides  all  this  there  h..s  been  a  remarlcable  increase  In 
Keal-schulen  and  Hoh.-re  Riir|!erschulen  with  a  six  years' 
course,  of  which  Prof.  Sadler  has  fflven  such  a  Hatterinir 
account  in  sp, ,  t  il  rep<»rts.  In  the  technical  colfeites  of 
university  rank  the  increase  in  the  number  of  students  is 
;.lmost  as  striking.  Mention  shottld  aim ' be 'm.-tde  of  the 
N.iiional  Chemical  Laboratory,  for  which  a  fund  of  a 
million  marks  is  to  be  raised.  The  Prussinn  Government 
has  offered  ■  s,;,  for  the  birfldinc  free  of  cost,  and  ih^ 
re«ults  of  im  ,  ,-  ,  i„.n  should  be  of  world-wide  importance. 
>ew  acadr  tii..  ,.  of  commerce  have  spruni;  up  at  Cologne 
Frankfor:.  and  elsewhere,  and  the  Hamburg  Coloniai 
Institute  IS  to  be  made  into  an  establisdiment  of  universiM- 
siandard  for  those  who  Intend  to  give  their  lives  to  colonial 
'■ntorprise. 

On  turning  to  France  we  find.  In  *  minor  def^.  two 
of  the  prominent  rharactertStlCB  which  we  noted  in  German 
educjjtion.  first,  a  profound  sense  of  the  unique  importance 
of  education,  and  a  serious  eifort  In  recent  years  to  improve 
the  existing  system;  secondlv.  that  genuine  intellectual 
mtere^t  which  is  imparted  to  pupils  in  the  second.irv 

Schools. 

•As   in  pre>Refonnation  da>-s,   France  la  chiellv  dfs- 
tinctiislud  for  its  secondary  and  uatvor^tv  education. 
Primarv  eduralion  is  still  in  n  lamentable  condition,  f  r 
the  law  of  ifiSa.  which  m.id^  it  compulsory,  is  practically 
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a  dead  letter.  Of  four  and  a  half  million  pupils,  nearlv 
one  million  were  recently  found  not  to  be  in  attendant 
on  a  given  day.  The  pt.-rcenta^  of  illiterates  is  even  now 
increasing.  .M.  Sieeg,  the  chairman  of  the  Budj^ei  Cotn- 
iiiiitiN-,  in  ■  submitting  the  esiimates  for  if)tK>,  s^d 
"  \\  bile  in  Germany  and  Switaerland  there  is  not  ooe 
illiterate  in  200  inhabitants,  in  Fraiwe,  out  of  «  v/t>  hundred 
young  men,  four  or  five  cannot  read,  and  out  of  evm 
hundred  young  women  six  or  .seven  are  absolut*  1\ 
illiterate."  .^s  a  matter  of  fact  (according  to  the  tiand- 
wcirt>-rbuch  fiir  Staatswissenschaften  of  1908).  the  mimb«r 
of  illiterates  in  Germany  was  two  in  every  ten  thous.irl 
rr-cruits.  In  France  400.  while  in  Kngland  yio  out  >^t 
every  10,000  people  married  were  unable  to  sign  the 
register.  The  alarm  caused  by  the  increasing  illiteracy  in 
I-Vance  has  led  to  severe  criticism  of  the  methods  and  scope 
of  the  instruction  in  primary  schools.  The  •  main  fault 
found  with  the  official  course  of  instruction' is  ■  that -it-.i^ 
too  ambitious.  The  hif;hfr  primary  schools,  intended  inr 
children  between  the  ages  of  twelve  and  fifteen,  arc  more 
satisfactory  in  their  results,  but  they  are*  few  in  number, 
Thi-re  are  also  practical  schools  of  commerce  .ind  indusir"-, 
of  which  there  were  sixty  in  IQ07,  but  they  infTfprp  with 
the  ileneral  f  ducallon.  Of  the  children  by  t.iking  thr  m  fur 
pr.iciH.il  training  at  the  early  age  of  twelve.  .  Priy.T^ 
enterprise  has  in  recent  years  provided  continuation  schoolf. 
at  which  there  were  In  1007  half  a  million  adult  at'f>nd.inis 
;"nd  these  are  at  tbe  present  moment  under  tli'>.  ronsid<--r3- 
tion  of  the  I'rench  Government.  The  so-c.illed  uiii--rrsilft 
fopulaires,  for  the  spread  of  political  am\  socl.'il  theori-  ^, 
.^re  on  the  decline. 

Secondary  rducalion  comprises  the  Lyc<^<»s  est  ibli'^hed  hy 
the  St;ile  in  conjunction  with  the  municipaliti*'*. .  and .  the 
Colleges  established  by  the  cummunities.  Following  •» 
preparatory  course  of  two  years,  the  l.ycfc  course  ,prop*r 
is  divided  into  two  cycles;  the  lower  cycle  covers  four 
years,  and  comprises  a' classical  course  and  a  non-classical 
course:  the  upper  cyde  comprises  three  years.  The  nro- 
fframme  for  ih<'  first" two  of  the  three  years  is  arr.inged  in 
f"ur  p,-ir:illel  course's,  as  follows: — ia'\  rt.t^sicil  course; 
^^>  Latin  and  modern  languages;  (<)  !..itin  .uid  sciences; 
frf)  sciences  and  modern  languages.  .  Following  these  t.vn 
years  is  the  class  of  philosophy  and  mathematics,  e.ich  *"n1» 
comprising  a  cI;ii-.m(  tl  ard  a'  non-tiassical  section.  The 
bachelor's  diplo-ri  1  i>  ,'iwarded  to  students  who  complete 
••irber  of  t'le  full  secondary  coursis  of  instruction  and  p,i-i-! 
ih    il.^;r'i  exnmin.ition. 

.Ns  rer'ards  universities  in  Fr.-mce,  that  of  Paris  stands 
out  with  great  promini'nce.  It  is  richly  endowed,  and 
receives  from  the  Stale  nearly  five  million  fr.incs  per 
i'nnum.  It  is  .-i  vast  .-ind  excellent  institulitin  f  ir  leicbifuj 
and  research.  Its  library  con«-ists  of  about  580,000 
volumes,  and  the  most  eminent  scholnrs  of  the  reunify  are 
among  its  professors.    In  January  of  last  vear  therr  vc-rr 

students  attending  this  great  Universilv.  while 
fourteen  provinci.il  universities  were  attended  by  only 
iX.ooA  students,  and  their  income  proper  .-imount'ni  to  oot 
more  than  two  and  a  half  million  francs,  besides  two 
million  francs  from  lo.ins ;  but  it  is  to  be  expected  that  the 
provincial  univerMttes  in  Fr.inoe  will  hnve  a  oroiperoav 
future  before  them,  since  the  energy  displayed  in  them 
and  the  work  done  by  professors  and  students  are  of  a 
hii'h  order. 

Besides  the  universities,  France  nossessei  several  sperial 
schools  of  university  ronic,  all  of  which  enjm-  a  rreat 
reputation,  among  them  the  Collie  de  France,  the  f.ciA" 
Pratique  des  Hautes  Ittudes.  the  l^le  Nationate  de 
t  hartes,  and  the  School  for  Oriental  Languages. 

Impartial  judgment  of  the  French  system  of  education 
reveals  a  great  de.al  that  is  excellent,  esp»-<  i.illy  in  secondary 
schools  and  at  the  universities.  TItc  progress  mude  since 
1X73  is  very  considerable,  though  much  yet  remains  to  be 
done. 

II  the  study  of  educational  systems  prevailing  ibrr>.id  is 
of  st>erial  interest  lo  us  at  the  present  time,  it  is  liec.TUse 
Eitglnnd's  attenli<in  hns  been  .-ittrarted  by  the  cfimnierriil 
and  industrial  success  of  other  nntions  which  hav-^  long 
since  held  the  conviction  exoressed  bv  Sicnor  Lu//r»tii  at 
the  wientilic  congress  at  Padua  in  September  l-»st  in  th**** 
words  : — "  The  fate  of  nations  Is  now.td'ivs  decided  in  tWr 
secondary  schools."    The  belief  that  there  may  be  s.imr 
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truth  in  this  bold  asiertion  has  rapidly  gained  |^und 
•{nong  Englishmen  who  have  the  welfare  of  the  natiOil  M 
hiiirt,  and  those  who  are  directly  interested  in  the  severe 
competition  in  trade  and  commerce  that  has  come  with 
tlM  enormous  advances  made  fay  Germany  and  the  United 
Statwa  ia  indiutrial  and  comoierctal  entorwiie.  Although 
there  are  probably  still  a  large  number  of  Engliahmen  who 
have  their  4oubtt  about  thii  augie  power  of  education,  the 
eiperience  of  the  last  forty  yc«rt  and  the  revelations  that 
have  been  nuule  about  other  ooimtricti  together  with  the 
fact  that  foreign  competition  it  felt  to  becMoe  a  little  im- 
comfortable,  have  mtida  this  eduoitianal  queetion  snlBcl* 
ent{y  urgeot  for  the  Gownunent  to  take  the  matter  in 
tauw,  awl  as  a  reratt  «n  ln«e  a  larga  depnrtmaitt  of  the 
Gevermnent  with  a  responifible  Minister  of  Education  at 
its  head,  and  a  most  activo  Permanent  Secntaiy,  all  hard 
at  work  to  set  our  house  in  order. 

The  ediools  we  require  are  (i)  an  ctamentaty  school 
with  a  modest  and  sirapla  curriculum :  (a)  a  muiueipal  or 
county  aecondanr  achoof  of  the  typ«  of  the  Gernun  Real- 
sdnils  with  leaving  age  sbtceen,  io  wMdi  Frcndtt  Qermar . 
and  Eiwlish,  elementafy  mathena^,  and  eiementarv 
seianee  form  the  staple  of  eduealloa:  (3)  a  modem  sdiool 
with  leaving  age  nineteen,  tn  which  the  tame  subjects  are 
lat^tt  but  carried  further,  and  in  which  Latin  should  be 
an  aiwnatlire  to  ono  of  the  forrign  languages:  (4)  a 
classical  school,  in  which  Greeic,  Latin,  and  English  form 
die  backbone  of  ^  teaching,  and  mathematics,  science, 
French,  and  GemuM  hdd  a  subordinate  place.  This  tvpe 
ef  school  wotiM  oaturaRr  bo  one  for  the  aUer  boys,  for 
they  alone  can  reap  the  full  benefit  of  such  a  wide  course, 
but  I  am  convinced  that  they  can  cope  with  it  suocess- 
{iitK-;  thooe  who  catmot  do  ao  sihouU  he  rigidly  kept  oat 
of  it.  Boyo  of  the  modem  and  dio  classteal  sdwol  simwld 
be  admitted  to  the  universities  after  having  passed  through 
tiie  top  farm  and  after  paaslnft  a  leaving  certificate 
eitamiwailon  ia  the  subjects  of  their  curriculum.  Scholars 
from  the  demanlBry  school  shpuld  pass  on  to  the  municipal 
or  county  or  modem  school  at  the  age  of  ten,  and  there 
should  lie  attached  to  the  elementary  echool  a  technical 
or  industrial  department  for  Iwys  who  are  apprenticed  to 
a  trade,  which  they  should  attend  for  two  years — from 
fourteen  to  sixteen — as  part  of  their  period  of  apprentire- 
shtp.  Such  a  school  has  recently  been  opened  by  the 
London  Couo^  Coimcll  as  a  day  technical  school  for  boys 
in  imok  production  (printing,  book-binding,  &c.).  A 
similar  department  might  be  attached  to  municipal  or 
county  schools  for  boye  from  sixteen  to  eighteen,  in  which, 
aeeordlng  to  the  locality,  agricultural,  commercial,  or  in- 
dustrial subjects  of  a  practical  nature  should  b«  taught. 

Vou  may  think  that  these  ideas  are  Utopian ;  I  do  not ; 
in  fact.  I  am  convinced  that  if  the  nation  has  the  will  the 
SUthoritie!!  will  find  the  way,  and,  though  it  b«  a  costly 
enterprise,  I  venture  to  say  that  England  never  made  a 
better  investment,  not  even  in  Dreadnought*. 

*'  Caveant  consults  ne  quid  detrimf-nti  capiat  rrs 
pubUea." 


UNIVEFSITY  AHD  EDVCATIOITAL 

iXTi:r.L!r.F\cr. 

Glasgow. — 1  iie  oi'linaiv  cDurs-:-  of  instnujtion  f;lvp_Ti  by 
Captain  Lyons,  F.R.S.,  l-i.turer  in  geography,  Ii.ts  proved 
40  suctp^sfu!  th.Tt  .T  hii;her  or  seconoUyear  course  has  been 
instttutrci  ir.  .xMitiur..  with  the  appmval  of  die  Senate  and 

Court  of  liiL-  L'nivrisity. 

The  annual  ino-  rin^;  of  the  Institute  of  M>_'t;ils  will  be 
held  in  OK-ugow  on  September  3i  and  ai  in  the  natural 
philosophy  building,  which  has  been  granted  for  the  pur^ 

po4<?  by  thi?  liniversity  Court. 

The  prinrip.il  hris  ri(''i'.('l  intiiti.Ttioti  of  a  ,i;ih  of  ^iKji  ..' 
for  the  general  fund  of  the  Univ-t siv,  from  tlic-  irubtr  i.i 
of  the  late  .Alexander  Fleming  ;  and  of  a  j^raiit  of  jix-ol. 
for  the  provision  of  additional  lecturers  and  assistants  in 
thf  I  K  tilry  of  arts  from  the  oonuniltee  for  the  better 
equipment  of  the  Univeritity. 

The  first  sod  on  the  ^!t--  ot  thj  buildings  in  KiMngrov"? 
Park  for  thr;  Scottish  Lxhil/ilion  of  National  Historv,  .\r», 
and  Industry,  191 1,  w.is  cut  h:  Lonl  '1  ijHilxiniiri-  dm 
April  II.  The  proniotcrs  of  the  exhibition  have  promised 
to  present  to  th>'  University  a  sum  of  15,000!.  from  the 
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profite  for  the  foundation  of  a  chair  of  Soottiah  history 
and  literatim.  Meanwhile.  Sir  Herbert  MaxweU,  F.R.S., 
and  Dr.  William  Wallaoe  have  been  appointed  uoiversiQr 
lecturers   in   Scotdsh   history   and   Scottish  literature 

respect!  vety. 

At  the  graduation  on  April  18  mx  gradoalea  received 
the  degree  of  D.Sc  for  orighiai  research.  Om  woe  a 
lady  and  one  a  Japanese  naval  architect.  Thirty-one 
candidates  were  admitted  to  the  d^ee  of  B.Sc. 

Sir  William  MacGregor,  who  ie  a  medical  graduate  of 
Glasgow,  has  been  requested  to  repMSMt  the  Senate  at 
tlie  aemi-jiibilee  of  the  foimda^  «t  the  Royal  Geo* 

Iaphical  Society  ef  Auatralaeia,  to  be  celebrated  at 
lisbane  in  June. 

Mr.  J.  A.  SidTH  has  been  elected  to  the  Waynflete  chair 
of  moral  and  metaphysical  philosophy  in  the  Univerriiy  of 
Oxford,  in  succession  to  ProL  T.  Case,  who  resigned  last 

term. 

The  loiiiniittee  of  the  Centra!   Hun.iu   (or  the  Intcr- 
:nt:ori.Tl   1  nteri. hange  of  St-jr!-:n:s  (ot  whuli  Lord  Strath- 
Luna   ti  the  president  and   l.onl    Hr.i.ss.?y   the  treasurer) 
has  opened  an  office  in  Ciixtoii   llousi^,  WVstminstcr,  to 
facilitate    educutionai     Iravei    iur     -ill     university  men, 
gradu.ii'.s  >.ir  <.'tliLT\vi8e,  with  the  \li^vv  ot  a^sisiinf;  thrm 
to  gain  a  iirst-lui.d  knowledge  of  the  lifr.  ur.'ds,  proj^rrss, 
and    potentialities    of    other    liiifjlish-spr.iking  cnuntrirs. 
Travelling    Sthoiar&lnpb     for     undrrt;;  .iduat-is    .)re  heint; 
ra-.M-d  at  nearly  all  the  univ'rsitie*.     Ihey  will  be  trn.iblc 
UuN  summer,  and  will  provide  a  valuable  educational  tour 
of  a  practical  character  through  Cai^od.i  and  the  United 
Stales  for  students  whose  return  to  their  own  unlvrrsiti«*s 
a-ill  allow  for  the  disseminaticm  of  tlieir  vi,-:denf'd  outlook 
iiiid   inspiration  among  their  contemporark-s.      Already  ii 
f.  \v  of  ihe  scholarships  are  completed.    The  scholarship 
tours  .uc  ir.teiid'd  to  be  of  great  ifducaiional  interest,  and 
ti)    illustrate    ill'.-    more'    imp'jrtaiU    spherijs    of    activity  — 
.•iditiini^traiioi:,   ili-  seheiiie  ol  education,   industry,  sotiul 
work.  .'vr.     Tie-  plae  s  at  which  stops  will  he  made  are 
chos'  Ti  aecordir.ijly.    I'rivate  persons  who  are  prepared  to 
eo.iforrn    [o    tl'.e   rules   made   to   govern  the   tours,    and  to 
d'-fray  their   own   expenses,    will   t>e  allowed   to  join  t'nrsf 
•ours.     .\     nuni'jer     ol     university     men,    both     .staf!  and 
sludents,  as  wol!  as  nur.-r'-sident  graduates,  are  arranging 
tr)  travel  itid"p'-nden;lv  undir  the-  aiispices  of  the  bureau, 
I  which  freely  provides  ttieiii  wiiii  iiitroihietions,  information 
I  relating  to  places  offering  the  best  facilities  for  the  study 
of  a  given   subject,   and   special   rates  of   Jiav'  !.  The 
bureau  aims  at  being  a  clearing  lious-s  of  information  on 
■  education  of  a  practical  kind  for  students  throughout  the 
1  world ;  and  among  its   more   ;iiKr;'-diate  objects  .ire  the 
!  promotion  of  a  standardis.iiion  nf  work  among  the  uni- 
versities which  would  enaide  a  s-.ud-tit  to  take  a  part  of 
his  coursft  in  another  univtraity  Ihan  his  first  .\lma  Mat'-^r. 
It  drsirns    to   encourage   a   greater   cxehang'-    for  pns't- 
graduatc  work.    The  expenses  of  organising  and  c:induct- 
ing   the    scholarship    tours    .nre   not    inconsiderable,  and 
further  donations  are  nerded.     They  should  be  sent  to 
Lord   Brassey.    .\   sum  of  looof.   has  been  off'-r- d  mn- 
ditionally  on   a   further  6000/.  being  forthcoming.  The 
various  sums  raised  for  scholarships  will  count  toward-; 
this  total,  but  donations  to  the  central  fund  are  nei-essarv 
to  enable  the  work  to  be  effectually  carrii  d  on.  I'urthev 
information  will  be  readily  given  on  application  to  the 
.honorary  secretary,  Mr.  H.  w.  Crees,  at  Caxton  House. 


SOCIETIES  AND  ACADEMIES. 
London. 

Royal  Society,  Aniil  14  —Sir  Arch>1j«id  Geilde,  K.C.B., 
president,  in  the  ch.iir.— E.   N.  da  C.   AiMtrOidw:  Tlie 

viscous  flow  in  metals,  and  allied  phenomena.  These 
experiments  on  the  flow  of  metals  were  carried  out  on 
wires,  which  were  subjected  to  a  continued  constant  stress. 
Thf:  increase  of  stress  which  takes  place  owing  to  thinning 
if  th  •  •.••■^r.-  is  stretched  by  a  constant  load  was  avoided 
by  liaviiiji  the  stretching  weights  made  in  the  form  of 
hyperbola!  of  revolution,  and  letting  them  sink  Into  water 
us  the  wire  lengthened ;  the  site  of  such  a  weight  can  be 
choeen  so  as  to  keep  the  load  per  unit  nrea  of  crose* 
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8<.H  [ion  constani.  The-  metal*  treated  were  Iea4  and  a  lead- 
tin  alloy ;  the  geiHial  nature  of  the  result*  wa«  the  sam- 
in  boili  case;:.  When  suitably  loaded  there  i$  a  rapid 
initial  flow  which  gradually  settles  down  to  a  ateady  How, 
for  which  the  rate  per  unit  lentfh  of  wire  Rowing  is 
constant  right  up  to  breaktng.  Throughout  the  experi- 
mental range  the  eztenaion  can  be  represented  cloeely  by 
the  formula 

B  is  taken  as  a  inoasurr  of  the  morr  rapid  initial  How, 
which  «,*f  rail  th>?  /3  flow  ;  «  as  a  nifasurc  of  th<-  C0'"-fllci«'nt 
of  viscous   traction.     The   rurvr*    jt  tMr  .iL;.i;iist  vtl<ss 

aro  hypi-rbol.x  with  on.-  asymptote  paralkl  to,  un>?  steeply 
inclined  to.  thn  axis  of  stress,  twds  to  bocotne  constant 
a«  stre9$  inrr^ascs ;  for  a  scrirs  of  c.xperiments  on  load 
done  at  i'ki"  C.  5  trnds  to  thf  sanir  constant  v  .lin  is 
for  the  scrirs  done  at  room  tcmprrature.  This  supports 
the  suggestion  that  measures  a  drfinitr  physical  offect. 
dependent  on  some  geometrical  structure.  For  the  alloy 
the  6  flow  is  relativi  jy  very  small. ^i  :iv.  Cuthbortaon 
and  .Maude  Cwthb«rt«on :  The  refr.n  tiou  aiui  (JisjK.-isiun 
of  aryon,  and  rc-detenninations  of  the  dispersion  of  helium, 
neon,  kr\pt<)n,  and  xenon.  The  refractive  index  of  argon 
has  heen  determined  for  seven  points  in  the  spectrum  \\!:h 
improved  apparatus,  and  can-ful  re-determinafir.iis  have 
been  made  of  the  dispersion  of  the  other  four  im  i  t  jjases 
in  ord«T  to  bring  them  all  up  to  the  same  level  of  accuracy. 
The  refractivttiea  are  expressed  in  the  form 

/»-i  =  C/(»,'-n'), 
an<l  the  constants  of  these  equations,  calculated  from  (he 
observations  by  the  method  of  least  squares,  are  slwwn 
in  the  following  tabic:— 

KIrmrnt  r"  ,  1..  »  ,,,,2vio  * 

iielium    3-42476       ...       t4Q<)>  7 

Nf'in    5-tH653      .♦.  389i6<a 

•\rf;on    (>-43>64  1700$^ 

Krypton   10-6891        ...  M7<>7*9 

Xenon  ts-s^ii       ...  8977'9 

The  values  of  the  refractivities  derived  from  tlieae  equations 
generally  agree  with  those  found  experimeRtally  to  one  or 
two  points  in  the  fifth  significant  figure.  It  b  satlsfactorv 
to  find  that  the  values  of  n,*  now  obtadned  by  these  more 
accurate  measuremenla  do  not  differ  by  more  than  3  per 
cent,  from  those  pubttshed  by  the  audiors  laat  September. 
—Dr.  J.  O.  Walceiin  Bsimitt :  The  action  of  die  radiation 
ftrom  radium  bromide  upon  the  diin  of  the  ear  of  the 
rabbit.  The  ear  of  the  rabbit  was  exposed  to  the  action 
of  the  radiation  from  1  mg.  of  raiSum  bromide  spread 
over  a  circular  arsa  of  7  mm,  dameter,  and  ttie  resulting: 
pigmentation  of  llie  ridn  was  studied,  ft  was  found  that 
pigment  was  deposited  most  abundantly  opporito  tike  edge 
m  the  disc  of  radium  salt.  The  deposit,  when  viewed 
under  a  low  magniHeation,  presente<4  a  characteristic 
reticular  appearance.   The  larger  spaces  enclosed  by  the 

Rignnenr.  which  were  more  or  less  polygonal,  contained 
air  follicle  groups,  but  the  smaller  spaces  were  free  from 
hair  follicles.  A  certain  amount  of  pigment  was  also  de- 
posited in  a  diffuse  manner,  ehieflv  opposite,  or  a  fittl" 
nutu'de,  the  edge  of  (he  dlsr.  This,  when  mariced,  caused 
the  reticular  pattern  to  be  somewhat  obscured.  The 
deposit  of  pigment  was  not  quite  uniform,  but  traded  to 
take  on  a  punctate  character.  Opposite  the  centre  of  the 
disc  of  nuUum  salt  a  varying  deiiree  of  depigmentation 
occurred,  though  at  the  same  time  here  and  there  a  small 
amount  of  pigment,  arranged  io  an  imperfect  reticular 
pattern.  couM  sometimes  be  recognised.  The  pigmentaikkn 
was  rhicflr  in  the  eptdermisi,  the  cutis  vera  bein<  less 
afferted.  The  deoigmentatlon  aha  affected  both  epidermir« 
and  cutis  %'cra,  but  wns,  however,  more  striking  In  th^- 
latter  than  in  the  former.  No  rhanjtc  in  the  pigmentafion 
of  the  hair  slnfts  was  oliserved.  In  a  whit.  rai>i<it  ih. 
pupils  of  which  presented  a  red  reflex,  protong'  d  exposurr 
to  the  action  of  radium  bromide  cauaed  the  appearance  of 
an  eweedindv  slight  rttlcutar  deposit  opposite  the 
applicator.  With  this  exception,  all  the  rabbits  employed 
had  black  fir  mixed  Mack  and  white  coats.  Attempts  w«>ni> 
made  to  obtain  pigmentation  by  the  nrtion  of  r.tdium  upon 
human  skin,  but  were  not  surcessful.-^Prof.  Sitvanus  T. 
Thompoott:  K  physlologlral  effect  of  an  akernating 
magnetic  fieM.  If  In  a  dnrkened  room,  or  with  eyes 
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c  losed.  the  head  is  placed  in  an  alternating  magnetic  6eld 
of  Mitlicient  intensitv,  there  is  perceived  over  the  whole 
r>gion  of  vision  a  /atnt  flickering  illumination,  colourless 
or  of  n  slightly  blue  tint.  The  period  of  the  flicker  is 
not  well  defined.  It  does  not  seem  to  l>e  the  same  over 
the  whole  field  of  vision  at  the  same  time,  nor  is  it  equally 
Itright  over  the  triiole  field  of  vision.  Even  in  daylight, 
with  the  eyes  open,  one  is  conscious  of  a  sensation  of 
flicker  superposed  on  the  ordinary  vision.  It  has  not  y^t 
been  tlefinitely  ascertained  whether  there  is  any  relation 
b"twef-n  the  direction  of  the  axis  of  the  field  with  rcsprcl 
ti>  the  position  of  the  skull.  No  after-eflccts  of  any  kind 
have  been  observed.  The  nhemating  magnetic  field,  the 
intensity  of  which  (quadratic  mean)  was  alraut  io»»o  CG.">. 
units,  was  produced  by  sending  a  current  of  about  iSo 
amperes  through  a  coil  of  thirty-two  turns  formed  into 
cylindrical  form  about  9  inches  in  internal  diameter,  the 
current  having  a  frequency  of  fifty  periods  per  s/"cond. 
No  effect  on  the  senses  of  smell,  taste,  or  hearing  has 
been  observed.  (Added  April  14.  igio. — Several  of  the 
observers  haw  noticed  a  sensation  of  taste  aftT  two  or 
three  minutes  in  the  alternating  magnetic  field. 

Faradav  Society.  April  — Dr.  1.  C  Cain  in  the  chair,— 
W.  P.  Dr«»par :  Nature  of  the  action  of  dyeing.  Th* 
abnormal  reactions  nf^taining  in  the  c.ise  of  "  ingrain  ** 
colours  when  tlj-  f  i-  was  produc  d  iii  .m/h.  as  compared 
with  the  same  dyeing  effect  when  the  same  dyes  ar*  applied 
.IS  dirict  dyes  in  relation  to  their  subsequent  resistance 
to  resolution  into  solvents  ;  the  variations  in  the  rate  of 
fading  of  picric  acid  on  different  fibres  under  the  influence 
•  <(  dehydrating  reagents  .icting  through  i  v.iruum  as  com- 
[i.ired  with  the  equivalent  action  on  the  .u  i  i  ^  i:  ;  the 
abnormal  reactions  obtained  when  the  dyes  of  the  indicator 
iia<!s  (e.g.  methyl  orange)  are  subjected  to  the  action  of 
ai  ids  in  the  presence  of  fibre  substances  ;  the  variations  in 
resolution  of  the  dyes  from  the  fibres  brought  aiwut  by 
ditTerences  in  tcmp«-ralure  of  dyeing;  all  thes'-  were,  it 
was  ilaitned.  proof  as  to  the  important  influrnre  of  certain 
f.i(l<-rs  in  determining  the  fixing  powr  of  the  fibres  for 
dyes,  this  varying  as  the  conditions  of  ilvi  int:  It  was  also 
(ioini'-<l  out  that  the  dyes  were  defmitely  fixed  in  some 
way  on  animal  fibres,  so  that  they  might  even  re^st  the 
subsequent  action  of  acids,  as  proved  by  these  colour 
changes.  -  Prof.  \V.  W.  llaldane  Q««  and  W.  Hawvlooti  : 
rh>'  electrical  theory  of  dv.inj.  The  literature  relating 
to  the  causi's  of  dyeing  .-i  v-  ,ils  i;reai  differences  of  opinion 
as  to  the  physical  and  cheniical  phenomena  involv<d.  The 
basis  of  the  electrical  theory  is  that  when  any  two  tiodies 
are  placed  in  contact  they  are  oppositely  electrified.  In 
the  l  ase  of  tinctorial  chemistry,  one  of  the  bodies  is  a  non- 
conducting solid  and  the  other  a  liquid.  There  does  not 
seem  to  he  any  direct  method  of  obtaining  the  value  of  the 
potential  difference  between  such  bodies.  The  authors  avail 
themselves  of  the  classic  theory  of  von  Helmholtr,  which 
"^nabl-s  the  potential  difference  between  a  liquid  and  a 
porous  di.nphragin  to  l>e  deduced.  They  have  determined 
I  he  nature  of  the  eharge  on  the  particles  in  suspension 
and  in  rolinidal  solution,  and  find  that  in  water  .-ill  basic 
substances  are  positive,  the  hydrochlorides  of  basic  dyps 
positive,  all  acid  substances  negative,  and  most  neutral 
substances  neg.itive.  Thev  find  the  speed  of  the  pirticl'^s 
undir  elei-tric.'il  stress  to  be  of  the  order  joxio-'  cm. 
per  serond,  per  volt,  p^r  em.  Negativelv  rhargTl  parlicl-'s 
att.iin  their  mnxinnini  speed  at  about  40°  C.  By  ineasur- 
ing  th*-  (lifTerence  of  electrical  pressure  l)etw«^en  the  two 
■-'des  nf  w  di.iphragin  when  the  I'muid  is  filtered  under 
nireh.miral  pressure,  th"  authors  find  the  approNiniatf* 
\.iUie  <»f  the  ront.art  difference  |ietwe>n  fibres  rind  water 
to  be  •  —  cotton.  000  voir  :  silk,  o  jj  volt  ;  wool.  a-<)o  volt. 
Tlie  inHui-nce  of  temp,T.-»turt>  shows  ,1  maximum  charge 
It  about  40"  C  and  a  mininuun  at  ab  lut  Sii"  C. 

Lmnuan  Soeletv.  April  7.— IV.  I>.  H.  .Seon.  F.R.S., 
president,  in  the  chair,  succeeded  by  .Mr.  H.  W.  Moncicton. 
treasurer  and  vice^>re«ident.— H«nry ;  l-lm  -'idlings 
showing  Mendefian  results.  Ther*  are  but  two  sp.-4  ies  of 
ebn  in  Britain,  \j\m\»t  moniana,  \\'ith..  and  V.  nUxhta. 
MiU. ;  both  are  known  in  the  east  of  England  as  ••  Wych- 
elm."  There  are,  in  addition,  many  so-called  v.irieties, 
the  most  remarkable  Ving  the  *'  English  elm  "  of  Hritish 
botanists  and  foretitcrs,  confined  to  the  south  of  England, 
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and  st>ltd  L.  (t^mpeskriix  this  trw  is  unknown  on  the 
Continrnt.  Th.>  "Huntingdon  etm  be  rcgudied  as  & 
hybrid,  fli<-  lir<.t  cross  between  the  two  species  cited.  The 
previous  ye^ir  hnd  been  noteimrthy  for  the  profuit  fruiting 
of  emy  kind  of  ebn  in  En^nd,  due  to  Hbe  lint  autumn 
of  1908  and  the  abnormal  amoiHit  «f  sunshine  during  thr 
spring  of  iQoQ.  The  author  had  procured  abundance  of 
»f*d«  of  numerous  varieties  and  fernu,  and  from  manv 
localities.  These  had  been  sown,  and  their 
.malysed.  It  was  shown  that  the  plants  thus  arising  con- 
formed very  closely  to  the  Mendelian  formula  of  9 1 3  :  3  :  1. 
The  aurlior  gave.  In  confirmation  of  his  views,  the  experi- 
ence he  had  with  regard  to  the  black  Italian  poplar. 
ftf^fiM  Mf^axdeftofdea,  the  cricket-bat  iriltow.  Sa/ix 
aitKiy rra^ifu.  and  the  Luccomt>e  oak,  Qviefxm  Cerrisx 
Sub^r.  namely,  that  the  off^prinn  of  a  fh-st  crass  invariably 
prt«Jiic«Hl  a  crop  of  the  most  diverse  character,  and  this 
iicJu.ed  the  author  to  formulate  his  view,  that  wh«n 
l^.tanisfs  wore  unable  to  a^ee  about  the  forms  of  n  given 
plant.  It  \v.-i«  due  10  a  mixture  of  at  least  two  sporie*, 
but  wh  re  there  was  practical  unanimitv,  as  vrith  varieties 
of  h'  tch  and  ash,  there  was  only  one'  species  concerned, 
and  the  varieties  were  due  to  Individual  peculiarities.  He 
finally  insisted  upon  the  importance  of  planiinjK  trees  of  a 
fir^t  crow,  on  account  of  their  abnormal  hwwri.ince  and 
rapid  growth,  and  their  producing  timber  far  moro  quicklv 
than  eith-r  parent — ^F.  eiwpiimit :  The  Foraroinifera  and 
Ortracod.T  from  soundings,  chiefly  deep  water,  collecttd 
r-rnrf  Fun.ifuti  by  H.M.S.  Peuguhl. 

Physical  Society.  April  $,—Vtot.  H.  L.  (  -lUnf'.ir 
F.R  S.,  president,  in  die  chair.— B.  S.  CetMn  :  Demon- 
Mrabon  of  tel^bone  currents  in  hwdfd  and  unloaded 
linw.  The  demonstration  showed  the  relationship  bet  \ve«^n 
rh'^  sent  and  received  currents  in  telephone  linet;  under  the 
n  ****  octw  in  pracHce.   Bv  the  .lid  of 

Prof.  Kennelly's  formula)  it  is  possible  to  talrul.nie  th<- 
relationship  between  the  sent  and  received  currents  under 
anv  conditions  met  with  in  practice,  and  for  some  of  the 
conditions  used  in  the  demonstraHon  the  calculated  results 
had  been  obtained.  Four  essentials  were  necessary  for  the 
espenmenta  shown:— <i)  A  current  comparable  to  the 
actual  telephonic  speech  current.  Tills  was  obtained  from 
a  vibrating  wire  interrupter  giving  a  wave  with  ,t  fund.i- 
mental  of  about  too  ■>-  per  second  w^th  n  damped  oscilla- 
tion of  .ibout  800  «  per  second  superimposed.  (2)  A 
;  I  i  l  n  '  line  with  or  without  its  load  in  the  sh.ipe  of 

I  I  t  Mice  eoils.  (3)  Terminal  apparatus.  The  lines  werr 
lenninated  by  receivers  and  inductioti  roils  as  used  in 

tmctioe  for  what  is  known  as  local  batterv  working, 
f) Current  measurers.  For  this  purpose  barretters  arranged 
as  aKernntini!-«urrent  ammeters  were  us.d.  The  first 
experiment  showed  the  rehittonship  between  the  received 
and  sent  current  for  various  lengths  of  standard  cable  un- 
loaded. The  second  experiment  Illustrated  the  variation  in 
the  current  sent  When  the  receiving  end  was  open  or  closed 
circuited  and  the  length  of  cable  was  varietl.  The  third 
'Aperiment  showed  the  current  distribution  along  the 
loaded  cable  by  inanting  a  barretter  at  difTe  rent  point* 
along  the  cable.  The  author  gave  explanations  of  the 
varwus  phenomena  ilhistrated  in  the  extvriments.  Mr 
jwinted  out  that  it  is  now  possible  to  make  both  cakuki- 
twns  and  <|uanlitativ«  telephonic  tests  which  give  mutual 
confirmation. 

Pauis. 

Acedemv  of  Scienees.  April  it  — M.  I.mile  IVard  in  ihe 

chair  -  i.  Br.^tvj  Certain  non-liii'ar  integral  equation*. 
--Pai;l  Ldvy  ;  \.»n-Iinear  integral  <-quation«. — R.  Oalit- 
«in« :  The  vibration  of  buildings,  (las  engin>-s,  not  p'  r- 
f'ctly  balanced,  and  running  at  a  high  v.lo(.il\'.  have  Imcii 
found  to  set  up  vibrations  in  thr  surrounding  buildini-s 
which  Were  not  only  unpleasant  to  the  inhabitants,  but 
g.^v.'  rise  to  dangerous  crack*  in  the  masonry.  Th'- 
ordinary  seismograph  is  not  suitable  for  studving  this  cln*s 
of  vibration,  so  t)  .i*  ,in  )nstrum»'nt  has  be.  n  speeiallv 
drsicned  for  this  purpose.      A  description    nf  'he  instru- 

II  •  is  given,  and  th*-  ihrorv  of  it-  wirliing,  M. 
DuAMud  :  Sources  of  light  v.-'th  n  l  ued  surfaces 
■mplovrd  normally  or  obliquelv.  M,  \  ^  urc-;  of  licbl. 
Practical  applications.— F.  Ch«uTon :  The  lubriratinj! 
artion  of  air  In  the  fr;cti(.n  of  solids.     Friction  tn  a 
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vacuum.  An  apparatus  is  described  capable  of  measuring 
the  critical  speed  at  whidi  ilie  friction  of  two  surfaces  is 
a  minimum.   By  placing  the  ajmaratus  In  a  vacuum  it  was 
shown  that,  as  the  pressure  ot  the  air  was  reduced,  the 
friction  varied  less  and  less  with  the  *[)ccd.  At  a  pressure 
of  t  mm.  the  friction  was  nearly  indt  pendent  of  the  speed. 
— E.  NmmIM:  The  general  law  relating  to  a  generator 
or  a  receiver  with  a  derived  branch :  the  case  of  dynamos. 
— C.  F..  Ouyo  and  .\.  TaeHamlwmlil :  The  meosuretMnt 
oi  very  high  potentials  by  means  of  an  electrometer  under 
pre>«ure.     Bjf  placing  the  elect  romet'.-r  in  air  under  a 
pressure  of  four  to  une  atmosiphercs,  the  errors  due  to 
the  silent  or  brush  disdiuge  and  electric  breeze  were 
suppressed.   The  constant  of  the  apparatus  was  nearly 
independent  of  the  pressure  of  the  gu,  and  the  damping 
was  easily  under  control.   A  potential  of  fic^ooo  volts  from 
a  \\'ini«hurst  machine  was  readily  measured  with  this 
arrangement.— ti.  UVMlnt  The  magneto^hemical  analysis 
of  the  rare  earths.  The  magnetisation  coefficients  vary 
more  rafridly  than  the  atomic  wei^ts  io  the  rare  earths, 
and  the  aoeasurcments  are  much  more  earily  made.  The 
results  of  the  application  of  the  method  to  the  separation 
of   I  nu\ture  of  dysprosium  and  yttrium  are  given.— W. 
touauinin*:  The  determination  of  the  quantities  of  heat 
disengaged  during  the  addition  of  bromine  to  some  un- 
saturated substances.     Data  are  given  for  the  heat  of 
eomlunation  of  bromine  with  caprylene,  styrolenc.  cycio* 
hexane,  ethyl  ph'-nylpropiolate,  and  pulcgone. — E,  KoIwk 
MHwat :  Tne  nitrides  and  oiides  extracted  from  aluminium 
heated  in  lAr^L.  OroiMt:  The  cementation  of  silicon 
steels.   Silicon  steels  which  do  not  undergo  cementation 
in  wood  charcoal  can  be  readily  cemented  by  the  use  of 
prussiate  of  potash. — M.  VWKrtumm  i  The  redoclog  action 
of  alkaline  formates  on  certain  mineral  compounds. 
Boron  nitride  heated  with  an  alkaline  formate  nvei  off 
a  mixture  of  hydrogen,  ammonia,  and  boron  hydrioe.  The 
proportion  of  the  latter  compound  may  amount  to  t-s  per 
cent. — ViBfion :  The  phenomena  of  electric  transpHsrt 
in  solutions  of  certain  colouring  materials.  Transportation 
phenomena  are  very  clearly  produced  with  the  colloidal 
solution  of  several  dyestuffs,  proving  the  presence  of  un- 
dissolved i^ranules  carrying  appreciable  electric  charges. 
With  colouring  matters  in  true  solution  these  effects  are 
not  produced. — E.  Darmota :  Artificial  camphor.     It  is 
p«>(isibfc^  to  prepare  both  the  dextro  and   I.tvo  optically 
.ictive  forms  of  synthetical  camphor. — F.  Oouturlor :  The 
condensation    of    pinacoline    with    its    ester». — Jacques 
ft*  LapiMiroiit :  The  basic  rocks  of  Saint-Quay-Portrieux 
(CAt'-s-du-Nord)  and  their  relations  with  the  pegmatite 
lodes     which    traverse    them. — Victor    Manrl.  Andrd 
HalbraflMar.    and    Max    do    lfcltllw0lM>Maaw :  The 
sterilisation  of  large  quantities  of  water  by  tlv  ultra- 
violet   rays.     The    arrangement    of    lamps    described  is 
cajiable  of  sterilising  water  on  the  large  scale  with  an 
expenditure  of  36  watt-hours  per  cubic  metre  of  water 
treated. — Ch.  DMr«  and  M.  Ooraotawakl :  The  prepara. 
tion  of  demineralised  gelatin  and  some  of  its  chemtco- 
phvsical   properties.     Two   methods  of   purification  have 
bfen    used,    dialysis    and    freering.     The    gelatin  thus 
obtained  is  practically  free  from  ash.    It  forms  jellies,  but 
].•**    Well    than    when   electrolytes    are   present.  Between 
c'-riain    limits   of  concentration    solutions  of  this  highly 
purified  gelatin  are  opalescent,  this  opal'-sci'nce  disappear- 
ing on   adding  traces  of  alkali. — H.   ttaeeano  and  A. 
Daumas  -  The  double  rfile  of  calcium  in  the  coagulation 
of  blixKl  and  lymph. — M.  Welnborc  :  The  influence  of 
f.-eding  on  the  production  of  spontaneous  .itheroma. — Ph. 
Qlanaoaud  :  Arch.xn  formations  in  fh'>  Fore/  nioimtains. 

Wilfrid  von  Soidlita  -  The  crushed  granites  (m\  lonites) 
of  the  Orisons,  the  Vorarlbcrg.  and  the  Allgau.— J. 
TlwHlat;  Marine  sediments  of  atmospheric  origin. 

(■*•,'•  Towv 

Royal  Society  of  Sou'h  A'riea,  Match  ifi. — Mr.  S.  S. 
Hough.  F.R.S..  president,  in  the  chair. -  Dr.  R.  Marloth  : 
Some  new  South  .\frican  succulents.  Amonc!  !*ie  new 
sp«:-cies  arc  some  of  special  biological  inler>^'  M.  ttm- 
htiaiilhfmum  niitraiiim  was  discovered  in  the  desert  belt 
east  of  Port  Nolloth  by  Mr.  Garwood  .Mston.  The  shrub 
bears  at  the  end  oi  the  apparently  dead  branches  a  fleshy 
kticb.  This  consists  of  two  closed'  joined  leaves,  between 
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which  the  flower  appears,  l  low  r  ,T;ui  fruit  are  then  fed 
by  the  sap  of  the  knob  until  lulK  J  ^ sloped,  when  nothing 
is  left  of  the  shelttring  knob  cxcipt  its  skin.  Another 
species  of  Mesembrianthrmuin  takrs   ih-  1         of  :ts 

flower  and  Iruit,  nursing  thcni  wiiiiin  its  c.vn  boly ;  but 
it  is  even  more  cautious  than  its  \>\-^  bro'.luji,  for  it  buri>^s 
itself  entirely  in  the  ground  nmJ  bliuws  only  ttie  apex  of 
its  few  leaves.  As  thi'  cuds  uf  the  loaves  aro  flat,  flush 
with  thi^  fjmund,  and  colour-d  fxactly  like  the  rusty 
gravel,  It  is  ;>ra(::ic;\Il_\  iinpossihlc  to  detect  theni  wh^'H 
they  arc  not  in  ll>(\v.  r.  Euphorbia  clastica  is  ;he  specie* 
from  whicli  som"  sort  of  rubbnr  lias  b'-rn  manufactured  in 
Little  Namaquaiand,  and,  although  thi-  quality  was-  not 
good,  it  is  not  impossible  that,  with  the  pr'jstnt  Vrf>nni  in 
rubber,  evrn  those  barren  dfsf  rts  may  see  a  flourishinj' 
industry. — R.  A.  Lahfeldt  :  Variation  of  t<ravit\-.  rif  Te 
have  bt^en  difTcrenccs  of  opinion  as  to  the  way  in  which 
the  value  of  gravity  is  alT'  Cled  by  height  above  se.i-levcl, 
and  sperinf  interest  atlaclu-s  to  tiieasurenients  on  a  r»ally 
lariii'r  tabl'l.'ind.  Tlie  result  of  observations  taken  at 
Johann-shur^   and    Vi-re.-ni  is   that   the   variaticn  per 

metre  is  oooc"i2;,(>,  cotisiderablv  less  than  that  given 
bv  Helmrrt.-  -W.  f.  SAxton  :  Ihij  ovule  of  the 
Bruniaee.e.  'I  tie  nlaiil  point  brounlit  out  in  this  paper 
Is  that  the  ovule  in  tb.e  Hriiniace;o  is  p^nditloii<;  nnd 
anatropOUS,  with  ;>  dorsal  raphe.  I  here  is  ;i  sin-.ple 
massive  int<*lj>jn;-iif  with  a  long  slendr-r  :r.ieropv!  —  R. 
Brown;  C/jfyii'L/n'orii  ui-jirjilquenjij,  Urown.  Cliryia- 
chlori!  «iirjin(jfieini.v  was  named  from  skulls  faun<l  at 
Caries  in  the  dis::org''d  pell.-ts  of  owls.     A  d'-scription  is 

now  givn  of  the  skin.  A  remarkable  feature  of  the  species 
is  tha:  the  third  molar  it  nbout  a*  frntuently  abient  aa 

present. 
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DXSAMICS  /.V  E}iGL.\KD,  l-KASCE,  AiSD 
GERitAKY. 

{  '  F.li-mentary  Mich attics  oj  Soliih  atid  F}iihis.  By 
Ur.  A.  Clement  Jones  and  C.  H.  Blonifu-ld,  Pp. 
vi+jti6-f  xtn.  (London :  Ed»-ard  Arnold,  n.d.)  Price 

{l)  An  Elementary  Treatise  ou  Ihc  Dynamii  S  of  a 
Particle  aiui  of  Kif^id  Bodies.  By  S.  L.  Loncy. 
Pp.  vi»i-»-374.  (Cambridge:  L'niversit}'  Press, 
1909-10.) 

Initiation  a  la  Mi-ianiquc.    By  Ch,  Ed.  Guillaiimo. 

Pp.  xiv  +  214.   (Paris:  Ubrairie  liachette  and  Co.. 

1909.)  Price  2  francs. 
(4)  Die  Mtchanik,  ci\ic  Einjuhruuf;  mii  ciitcm  meta- 

fhysischen  Nacbworf.   By  Dr.  Ludwig  Tesar.  Pp. 

xiir'f22o.    (Leipzig  and  Berlin:  B.  G.  Teubner.) 

Prtcc  J. 20  marks. 
15'  Vorlcsuitj^en  iiber  tccliuische  Michanik.    By  Prof. 

Dr.   August   Foj.pl.     III.   Festiglceitsi«hre,  4tlt 

edition.    Pp.  xvi+42/'>.    Price  10  marks.    VI.  Dio 

wichiiRsten  Lehren  dcr  hoheren  Dynamtk.  Pp. 

\ii  +  4r«i.   Price  12  marlcs.  (Leipzig :  B.  G.  Teubner, 

igo9-ic.) 

EARLY  five  ye.nrs  h;ive  el.Tp>.ed  since  the  in- 
*  ^  def.vtiij.ible  Prof.  Perry  opened  a  discussion  on 
ihe  ceaching  of  mcchanicii  :it  Joh.nnne^burg.  Mr. 
Btomfield  is  a  teacher  of  consider.-ible  experience,  and 
th\'^  book  inay  be  safely  assumed  to  be  the  oiiicome 
of  a  study  of  (his  and  other  similar  reports,  combined 
uidi  a  practical  knowledge  of  the  difficulties  of  teach, 
inp  bo\  s  nnd  of  the  reipiirements  wliirh  a  teacher 
ha«  to  s.ici.-.fy  on  the  part  of  examining  boards  over 
which,  unfortunately,  he  possesses  no  power  of  eon* 

trol.  Till  re  h.ivr  b.m  n  frw,  !nit  not  many,  books  on 
elemeiit.ii}  iiucliaiiit;!,  publi^-htd  since  tlie  Johannes- 
huTg  discussion,  and  we  naturally  examine  the  pre- 
sent book  with  a  somewhat  hypercritical  eye,  in  the 
hope  of  finding.;  some  indications  as  to  whether  anv 
real  improvement  has  been  effected  since  then.  Let 
us  begin  with  generalities,  and  then  descend  to 
details. 

(i)  In  the  Cir-[  jil.ire,  a  good  deal  of  discussion  has 
taken  place  as  to  how  far  the  use  of  text-books  is 
dedrable  in  school  teaching,  the  following  alter- 
natives being  proposed  5— 

(a)  No  text-book. 

(6)  A  text-book  consisting  of  examples  only. 

(c)  A  text-book  containing  a  complete  expo«ition 
of  the  subject. 

It  is  the  opinion  of  m.iny  of  the  best  t-  aihers  that 
a  text-book  shouUi  contain  a  brief  but  sufiiciently 
complete  outline  of  fundamental  principles,  but  that 
KLiripIes  should  be  the  main  feature.  In  this 
respect  Messrs.  Jones  and  Blomficld's  book  leaves 
nodUng  to  be  desired.  It  is  very  largely  m.ide  up  of 
I  xampli  s.  f.ir  more  ihn-.t  any  boy  could  work  through 
in  a  reasonable  lime,  and  the  teacher  who  wishes  to 
■tdapt  the  course  to  his  own  Kquirements  will  only 
have  to  put  a  tick  against  those  he  means  to  set  eo 
his  class. 
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In  tlie  second  place,  it  is  undoubtedly  desirable, 
as  the  autl1or•^  rl.iim.  to  teach  -i.iiics  and  d\nam!CS 
simultaneously  with  hydrost.itics,  and  it  is  important, 
not  only  that  the  three  should  for  convenience  be 
comprised  in  one  book,  but  also  diat  the  simult  meous 
treatment  should  not  give  rise  to  serious  ditViciiItics 
in  regard  to  logical  sequence  in  any  one  of  Ihe 
subjects. 

When,  however,  we  examine  the  result  wt  find 
that  the  mixture  of  the  three  subjects  in  each  chapter 
leads  to  some  rather  striking  anomalies,  and  the 
reader  natiirn!!y  n'iks.  What  has  Atwood's  machine 
got  10  do  with  the  L-tubo  and  the  barometer?  Why 
do  Boyle's  and  Charles's  l;iw  come  in  the  same 
chapter  with  graphical  methods?  What  connection 
exists  between  centres  of  gravity  and  .Archimedes's 
principle,  or  between  forcC  diagrams  and  centres  of 
pressure  ?  Would  not  centres  of  gravity  and  centres 
of  pressure  go  better  in  the  same  chapter?  If.  how- 
ever, the  authors  seriously  ihii  k  that  this  somcwh.at 
heterogeneous  mixture  is  found  beneficial  for  teach- 
ing purposes  on  the  ground  that  it  keeps  a  variety  of 
different  ideas  before  the  pupils  at  the  same  time,  no 
doubt  something  can  be  said  in  its  favour,  and  we 
should  gladly  defer  to  their  views. 

Pn^^tn:^  to  matters  of  detail,  we  natur.div  expect 
to  liiid.  in  the  examples,  questions  of  a  rather  more 
practical  character  than  in  the  older  text-books.  But 
the  pupil  who  works  through  the  questions  might 
I  almost  believe  that  there  were  only  three  acute  angles 
in  existence  -jo'^,  45'^.  and  tjo^.  Why  is  it  that  other 
angles  so  seldom  figure  in  tiiem  ?  Every  boy  nowadays 
has  his  tables  of  logarithms,  and  the  first  thing  he 
shfuld  il-i  when  lie  learns  th.'  [i.\r:tIItIof;i  .sm  law  and 
L.ami's  theorem  is  to  calculate  resultants,  using  the 
tables  of  log  sines,  &e.  What  ts  the  use  of  teaching 
him  st.itics  if  he  can  only  apply  the  methoils  to  three 
particular  angles?  But  tlie  absence  of  other  ungleai 
is  the  more  remarkable  when  we  speculate  as  to  the 
■^ourrrs  from  which  the  questions  have  been  taken, 
»:.-.ptciaIIy  in  view  of  the  f.act  that  Government 
exainination  papers  have  been  consulted,  and  that  in 
some  of  these,  30**,  450,  and  60°  have,  we  believe, 
been  taboo  for  some  ye.irs  past.  .\gain.  in  the 
chapter  on  projectiles,  a  good  many  examples  arc 
to  be  solved  by  writing  down  the  equations,  but  we 
have  failed  to  find  any  attempt  to  make  the  pupil 
dran'  Ihe  paths  of  projectiles  by  plotting.  ]-  r.ot  this 
calculated  to  produce  the  type  of  student  who  Jies 
elaborate'  algebra  to  prove  an  almost  self-evident 
result  .iiu!  u;i  11.  r.illx  f.i'K?  We  have  had  abundant 
experience  of  such  students'  failures  in  simple  projec- 
tile questions,  and  begin  to  wonder  whether  it  would 
not  be  better  to  omit  Iht  s;ibi>  ct  riltnc'cther. 

On  the  other  hand,  the  book  contains  a  pood  many 
things  which  we  had  believed  were  at  last  dead  and 
(mrifd.  What  is  the  use  of  telling  a  boy  that  if  a 
particle  is  g<nng  north-east  at  10  feet  per  second  for 
one  second  "it  has  travelled  a  distance  OL  (jv  2  f^^t) 
due  E.,  and  a  distance  LP  {$^2  feet)  due  N.*'?  If 
he  has  any  common  sense  he  ought  to  think  that  it 
would  be  equally  sensible  to  say  that  tu  1  pi  iple 
starting  from  London  and  Cardiff  at  2  p.m..  with 
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licket»>  frtuu  London  t(j  Cardill  and  C'ardid  to 
Glasgow,  could  get  to  their  destinations  ^muU 
tiincouslv  by  the  1  p.m.  [.ondtn  to  f.lnsijow.  li 
would  be  fur  belter  lo  omil  all  these  old-(;ingk'd  mis- 
statements, including  the  one  that  "if  a  particle  has 
simultaneously  three  velocities  represented  by  the  sides 
of  a  trinnffle  it  remains  at  rest,"  and  merely  to 
the  ili  firiition  of  component  velocities  in  §  5t  and  sonn 
discussions  on  relative  velocity. 

Atwood's  madiine  seems  too  fashionable  to  be 
omitted  nowadays,  but  it  woi:l<i  br  Tif  t1<  r  to  brinjf 
friction  up  to  tlie  front  before  di:>cus&ing  tiic  motion 
of  a  10  lb.  weight  on  a  table,  pulled  opposite  wn>  s 
bv  \vfi^'-h!>  of  I J  1h.  :inil  '  Ih.  hanfjin};  over  th<-  od'^c.  nr 
a  4  lb.  n)a>N  im  an  inilimd  [pl.ine.  In  the  fipuif  u(  tm- 
condensing  pump  the  arrow  seems  to  suggest  that 
air  enters  the  barrel  when  the  piston  is  moving  the 
opposite  way.  "  Whole  pressure,"  which  is  meaning- 
ks-;  except  for  plane  areas,  again  crops  up  on 
p.  317.  When  shall  we  see  the  last  of  it?  The  oar 
once  more  ligurM  as  a  lever  of  the  second  class.  It 
i'i  to  Ix'  wished  llKit  every  jxrson  who  placed  it 
there  would  try  pulling  a  boat  out  in  shallow  water 
with  the  ends  of  his  oars  touching  the  bottom  and  a 
boy  on  the  bnnk  holding  the  boni  h  uk  with  a  string. 
Under  "machines  '  the  so-called  "first  and  third 
systems  of  pulleys  '  crop  up  with  their  usual  per- 
tinacity. It  would  be  interesting  if  ftin?^  who  t,-ik<' 
so  much  interest  in  these  particular  niacin ni\s  and 
ignore  the  crab  were  asked  to  arr.uij^'e  for  lifting 
building  materials  to  the  top  of  a  high  scaffolding, 
and  to  watch  the  result  when  their  instructions  were 
c.'irried  out. 

Our  general  conclusion  is  that  if  boys  have  to 
learn  what  is  contained  in  this  book  they  will  be 

efficiently  and  well  trained  on  th.  sc  lincN  bv  follow- 
tng  Messrs.  Jones  and  Btomfield;  but  there  are  a 
good  many  things  they  had  far  better  leave  unlearned, 
and  a  good  mnny  other  thini,";  thoy  out;ht  tr,  l.arn 
instead.  It  sin  mid  be  mentioned  that  calculus  is  not 
used,  and  mom. nts  of  inertia  are  not  included 
in  the  scope  of  the  book. 

(2)  Controvprsial  questions  regarding  the  u  .ii  hingof 
innh.inics  do  not  enter  so  prominently  in  connection 
with  Prof.  Loney's  book,  for  by  the  time  its  standard 
has  been  reached  dynamics  has  practically  become  a 
branch  of  jiun  muiliemalics,  while,  on  the  other 
hand,  the  student  has  had  a  gocxl  laboratory  course 
fn  fhysies  or  engineering.  The  book,  in  fact,  pretty 
exactly  fits  the  requirements  of  B.Sc.  candidatfs  in 
a  modern  university  college  in  the  third  year  of  their 
curriculum.  It  deals  with  rectilinear  motion  (includ- 
ing resisting  niedi.O.  ccntnl  <^^hi(s,  motion  about 
a  fixed  axis,  uniplanar  rigid  dynamics,  energy  and 
momentum.  a  little  three-dimensional  rigid. 
Lagrange's  equations,  &c.  There  is  always  a  diffi- 
culty witfi  these  students,  because  this  ground 
assumes  a  kiuiuli  d;^!-  of  [nm  mathematics  that  they 
cannot  acquire  before  their  third  year.  The  appendix 
on  differential  equations  is  useful  in  this  connection. 
A  fow  points  will  have  to  be  attf  ndcd  to  in  a  fmure 
edition.  The  equation  of  motion  for  varying  mass 
(p.  130)  does  not  generally  hold  when  a  body  is 
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partiHf;  with  inattiT.  D '.\kinbtri  s  principle  n-- 
quires  more  explanation  than  is  contained  in  thir 
statement,  "  Now  the  internal  forces  of  the  budv 
are  in  equilibrium  among  themselves,  for  by  New- 
ton's third  law  there  is  to  every  action  an  equal  and 
opposite  reaction."  This  explanation  the  lecturer 
can.  however,  give.  But  a  mo«t  amaeing  and 
d'Hjlillcss  imir.irntional  mistake  is  inMlc  nn  n 
302,  where  the  equations  of  motion  in  three  dimen- 
sions are  given  as  Ad*w,/dt*sL  instead  of  Euler'» 
equations.  \\'r  should  like  to  ha\r!  seen  a  few  more 
examples  in  which  the  answer  leads  to  a  definite 
conclusion  in  the  form  of  a  nunuTical  result  instead 
of  <;o  many  algebraic  formul.e  connecting  masses  m, 
Ufigihs  2a.  and  angles  f.  liut  such  questions  arc, 
we  admit,  rather  hard  to  collect,  and  the  teacher  :»tid 
student  should,  therefore,  be  ^pteful  for  the  flywheel 
questions  on  pp.  aiT-q.  , 

L'p  till  the  present  no  one  book  has  suffictd  for 
Students  taking  this  course,  and,  indeed,  there  has 
been  great  dllficutty  in  advising  them  as  to  what  to 
^'i  t.  I'rof.  I, duty  has  done  useful  work  in  providinj; 
students  with  a  suitable  work,  and  when  he  states 
that  he  has  verified  every  question,  the  task  cannot 
have  been  an  easy  or  profilablr  onv. 

In  this  revistun,  the  paradoxical  rough  board  ou 
a  smooth  plane  seems  to  ha%'e  escaped  notice  in 
p.  ex.  2,  while  on  p.  2)7  \\c  hav?   "  A  uniform 

rod  Aii  is  freely  inovable  on  a  rough  inclined  plant- 
whose  inclination  to  the  hori/on  is  i  and  whose  co- 
efficient of  friction  is  ft  about  «  smooth  pin  fixed 
through  the  end  A."  "Coefficient  of  friction  of  a 
rough  plane  about  a  smooth  pin  "  reminds  us 
of  the  newspaper  English  so  often  quoted  in 
Punch. 

The  treatnient  of  centrodcs  is  \f  r\  useful, 
(3)  M.  Guilkiume's  "  Initiation  "  is  stated  to  be  one 
of  a  series  intended  to  be  used  for  teaching  children. 
In  this  connection,  the  question  ari'-os.  What  'is  the 
age  of  the  children  contemplated  by  the  author?  In 
the  editorial  preface  by  M.  C".  A.  Latsant  four  to 
twelve  years  is  suggested.  But.  even  after  allowing 
for  the  differences  between  English  and  French 
children,  the  author's  treatment  of  the  subject  seems 
too  philosophicid  for  such  young"  {HipiU.  As  a  pre- 
liminary preparation  to  the  study  of  mechanics  we 
have  a  chapter  on  "  How  Nature  is  Studied,"  tin- 
headings  of  the  paragraphs  being  "Observation  and 
Experiment,'*  ''Approximation  and  Simplification," 
"Need  of  Stnipliiit\ ."  '  Tho  Limits  of  Experimont," 
"illusion,"  "Education  of  the  Senses;  Measurement," 
"Induction  and  Deduction.**  Illustrations  are  taken 
from  the  phf>to<rrriphs-  of  nuninc;  hiillct';,  photometrv. 
and  so  fouh.  In  ihi-  m \i  ihaptir,  which  deals  with 
kinematics,  we  have  a  discussion  of  space,  velocity, 
and  acceleration  graphs.  The  author  in  the  preface 
considers  that  dynamics  should  be  treated  before 
statics.  Mis  argument  might,  however,  very  well 
be  used  the  other  way.  He  asks  why  the  majority  of 
bodies  on  the  earth  appear  to  be  at  rest,  nnd  points 
out  that  this  is  due  lo  tin  i  xistriu-c  t  f  r(  si-,i,iiir«:'s 
such  as  friction,  and  remarks  inter  alia  that  if  these 
forces  are  unknown  at  the  time  when  statics  is  begun 


Digitized  by  Google 


April  38,  1910] 


NA  TORE 


»43 


this  becomes  an  artificini  science  ur  a  simple  abstrac- 
tion. Would  it  not,  howevor.  bo  equally  correct  to 
describe  dynamics  as  an  "artificial  science  or  simple 
abstraction  "  because  it  deals  only  with  what  xeould 
bapj^rii  if  ccK.iIn  rxi«tinfi^  rcsistam.  s  w.  p'  absent? 

The  subject-matter  emends  up  to  and  includin<j 
couples,  circular  motion,  a  little  about  properties  of 
iiLitter,  such  :i>  el.isticity  and  balliviii  ^.  juid  i  tinnl 
|)ar;ij;r.ipli  dealing  with  Jules  \enic's  hypothetical 
\uvape  to  the  iiK)on. 

It  is  not  to  be  denied  that  "  philosophy  of  science  " 
«  much  more  studied  in  France  than  in  this  country. 
Ii  also  app.  ars  that  the  book  is  primarily  uriiten  for 
those  who  have  to  leach  children  rather  than  for  the 
children  themselves.  All  we  can  say  is  that  a  course 
of  instruction  hn'-vd  on  lhi^  hook  would  in  all  prob- 
ability be  far  above  the  hcuds  of  English  children  of 
the  aipes  contemplated. 

(4)  While  Prof.  Tes«r  has  "said  his  own  say"  in 
his  1  r.  i.H  c  and  metaphysical  appendix,  his  object  in 
ihe  !  .  st  nf  the  book  has  been  to  present  the  principles 
of  mechanics  in  a  clear  and  intellip.  nt  form,  and  to 
«mploy  practical  illustrations  as  far  as  pOiisible.  In 
both  these  aims  he  appears  to  ha\  e  been  very  success- 
ful. He  is  careful  to  distinguish  betuem  fnrc-  > 
(Kriifte)  and  force  elTccts  (Kraftiiuszerunfjen),  pointing 
out  ih.it  the  paralUloj.,'ram  law  apiili.  >  to  the  latter, 
and  that  its  truth  for  any  physical  victor  quantities 
k  based  on  exp^ence.  His  readers  should  learn  to 
(I^Liirnin.ii.  rlearly  between  the  formal  rational 
dynamics  and  its  applications  to  the  practical  study 
of  mechanics.  For  want  of  this  distinction  the  whole 
subject  in  less  carelul  hands  often  becomes  more 
appropriately  describable  as  dogmatics.  The  prac 
(ieai  illustrations  are  very  instructive  and  suffgestive. 
How  many  who  hnvc  tnupht  ri^rid  (ivn-iniits  hav 
thought  of  workin};  out  the  cnnditiun  whether  a  b<ll 
will  or  will  not  ring  when  it  is  swung?  Tlje  author 
gives  practical  calculations  for  a  b.  II  in  Cologne 
Cathedral  cast  from  the  cannon  captured  in  the 
Franco-Prussian  W  ar.  which  failed  to  ring  until  its 
clapper  was  altered  in  length. 

(S)  \s  has  been  previously  pointed  out  In  review  s. 
Prof.  FoppPs  treatises  on  technical  ni- chanics  are  of 
a  far  more  advanced  character  than  the  mechanics 
taught  ooromonly  to  technicat  students  in  this 
country.  Vol.  iii.,  which  includes  a  l  ii^'e  portion  of 
the  mathematical  theory  of  elasticity,  now  reaches  us 
in  its  fourth  edition.  The  new  volume,  "The  Most 
Important  Studies  of  Higher  Dynanucs,"  deals  with 
relative  motion,  systems  with  several  degrees  of 
freedom,  in  particular  compound  pendulums.  Includ- 
ing the  bell  and  its  clapper,  the  gyrostat,  and  an  out- 
tine  of  hydrodynamics.  Under  the  gyrostat  we  have 
:i  (letailed  discussion  of  Schlick's  ship  governor,  and 
in  a  circular  issued  with  tlie  book  we  are  asked  to 
point  out  that  the  Brennan  mono-rail  came  too  late  to 
be  included  in  tlx  Ikki1<,  a  short  n  -ie  at  the  end  being 
all  that  was  po&sible,  as  the  whole  of  the  text  was 
already  in  print.  It  is,  however,  pointed  out  that  the 
theory  of  the  Schlick  gyroscope  is  npplic  iMe  with 
.<^light  modifications  to  the  mono-rail,  some  terms 
occurring  in  the  equations  having  tnerely  to  be  re« 
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vt  rsr  d  in  sign.  Thus  an  interesting  exercise  is  pro- 
vided for  those  possessing  the  necessary  mathematical 
knowledge,  to  go  over  the  work  introducing  the 
necessary  changes,  and  doubtless  the  next  edition  will 
see  them  in  the  text.  G.  H.  Bryan. 


HARDY  lliKhS  ASD  SUliLBS. 
Trees  and  Shrubs  of  the  BriUsh  hla.  Satire  and 
Aiclimatiscd.  By  C.  S.  (■o4iiH'r  and  W'.  P.  Westell. 
Vol.  i.,  pp.  \xxii-f-Ixxx}V+io8;  vol.  ii.,  pp.  viii4>26t; 
78  fuU-page  plates  by  C.  F.  NewalL  (London :  J. 
M.  Dent  and  Co.,  1900.)    Price,  two  vols.,  21.V.  net. 

AMID  the  torrent  of  books  on  gardening  with 
which  a  patient  public  has  been  deluged  during 
recent  ye;\rs.  we  have  searched  in  vain  for  a  really 
comprehensive  and  authoritative  work  on  hardy  trees 
and  shrubs.  Of  mere  book-making  there  has.  of 
Course,  !)•  en  ni>  1  nd.  It  i-.  -mi  i  asv  to  sit  at  a  desk  and 
boil  down  from  Luudon,  Sargent,  &c.,  and  from  the 
copious  literature  In  horticuttural  journals,  sufficient 
to  make  a  vt  •.pertable-lookinc,''  volume,  without  ever 
taking  the  trouble  to  turn  over  a  leaf  ur  dissect  a 
flower  on  one's  own  account.  But  this  method  has 
its  disri(lvnrHr«f.;rs.  The  vrinir-  stale  old  errors  arc 
once  agatt)  rejje.iteJ,  and  to  them  our  new  .luthor 
must,  perforce,  add  some  of  his  own.  There  has  been 
too  much  of  this  kind  of  tree  literature  in  the  past, 
and  it  was  with  n  feeling  of  pleasant  anticipation  that 
we  turned  to  these  two  handsome  volumes  in  the  hope 
th.-kt  a  «x>rk  had  at  last  been  written  worthy  of  the 
subject. 

That  it  marks  a  considerable  advance  on  much  llint 
has  appeared  is  certain,  but  its  scope  is  »ontcwhal 
limited,  and  the  authors  do  not  appear  to  us  to  have 
(lone  ihi-  best  thnt  could  have  been  done  within  the 
limits  they  set  themselves.  British  trees  and  shrubs 
are  done  thoroughly  and  well,  and  those  (lortions 
dealing  with  them  Constttutt-  the  most  valuable  part 
of  these  volumes.  W'hen  the  authors  deal  w  ilh  what 
they  term  "  acclimatised,"  as  distinct  from  native, 
species,  their  work  often  suggests  the  study  and 
the  bookshelf,  rather  than  the  open  air  and  the  living 
tree.  For  it  is  by  no  means  free  from  error,  ami  at 
times  shows  a  lack  of  intimate  knowledge  of  the 
plants  dealt  with. 

Thi  Iimik  opifis  \\Ith  an  in  I  nxliicf  i<  m  in  which  the 
general  subject  is  discussed  pleasantly  and  sug- 
gesthnHy.  It  is  an  attempt  to  interest  the  hitherto 
unintrrt-st-'iJ  reader,  ii'it  only  in  the  more  fvirjcnt 
beauties  ut  leaf  and  lluwer,  but  to  get  him  also  to 
appreciate  those  profoundcr  beauties  of  trunk  and 
branch  and  bud  which  we  are  afraid  the  average 
reader  often  does  not  discern,  but  which  make  the 
leafless  woods  in  their  season  as  full  of  delight  to 
the  real  tree-lover  as  the  full  leafage  of  June,  litis 
part  of  the  work  was  well  worth  doing  and  is  well 
done. 

Some  fifty  or  sixty  pages  are  then  devoted  to  the 
discussion  of  injurious  and  useful  insects,  galls,  and 
fungoid  pests,  with  din  ciions  fur  the  compi'^itinn  .mH 
application  of  various  remedies.  This,  although  use- 
ful, is  too  liberal  an  allowance  for  such  subjects  in  a 
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work  runninf*  to  less  than  500  papps.  Many  insects 
are  described  and  discussed  individitally  which  arc 
not  particularly  troublesome,  nnd  might,  at  any  rate, 
have  been  treated  collectively.  Wc  see  no  mention  of 
the  beech-baric  coccus,  a  pest  which  is  causing  prrave 
concern  both  here  and  on  the  Continent  amonp  owners 
of  beech  woods.  The  remainder  of  the  work  is  occu- 
pied liy  a  detailed  description  of  some  550  species  of 
"n.itivi'  and  acclimatised"  trees  and  ^.linibs.  A 
descriptiun  of  the  chaructcriittics  of  each  natural 
order  prefaces  tlic  description  of  ttie  species  lieionf^ng 
lo  it.  Tliis  spac  ,  a  .  tVnnlc.  nil)>ht  have  been  bttler 
orcupiAd  with  a  di>c  f  the  penus.    A  descrip- 

ti  11  of  ihe  great  order  o'  Ranunculacrar,  for  inslance, 
has  only  a  ver>'  p^eneral  Ixaring  on  Clematis,  and  it 
was  scarcely  worth  while  lo  preface  the  description 
of  the  solitary  rubiaceous  species  here  drnlt  with  by 
an  account  of  the  prrcat  order  to  which  it  belongs. 
The  old  problem  of  the  " popular"  name  has  tieen 

met  by  a  !)[  .iv.  i  tTi  1 1  ilie  part  of  th<-  :iiitli.)rs  to 
provide  nearly  all  the  plants  they  mention  with  one. 
If  a  species  had  not  one  before  they  appear  to  ha\'« 

irvi  iMfd  i:>:\c .  But  the  result  is  not  always  happy. 
We  hardly  know  whether  such  a  name  as  "  Narrow- 
leaved  Jasmine  Box"  for  Phittyrea  angusUfotia  (p. 
10;)  indicates  loo  dull  or  too  vivid  an  imajjination, 
for  this  shrub  has  no  relationship  with  the  box.  nor 
do<'s  it  bear  any  resemblance  to  the  jasmine  either  in 
leaf  or  flower.  The  very  next  species.  P.  decora,  is 
called  "Vilmorln's  Mock  Privet,"  which  is  neither 
pretty  nor  correct. 

The  descriptions  are  carefully  done,  although  some- 
what too  technical  for  the  amateur,  as  for  example  I 
where  the  flower',  nf  riimmon  oak  are  described  as 
*' monacious,    aneniophilous,    proterogynous,"    and  j 
where  the  fruit  of  magnolia  is  termed  an  "ctserio  of 

ffilliclt';."    Still,  nrrurnrv       tfir-  rlnrf  tliini.:,  -"''ifi  '.ve  1 
do  not  notice  ii».in>  seriuus  lapses.    One  ul  tiie  worst 
is  the  description  of  Ccanoihtia  rigidits  as  a  decidiKMls 
dimber  with  alternate  leaves  (p.  4^*).    It  is  a  per- 
fectly evergreen  bush  with  opposite  leaves.      Then  , 
Acer  circittatum  is  .said  to  have  "greenish-white "  1 
flowers.   Anyone  who  has  had  a  personal  acquaint-  I 
anoe  with*  this  tree  could  not  fail  to  have  noticed  its  | 
drooping  corymbs  of  reddish-purple  flowers,  wliidi 
make  it  perhaps  the  most  attractive  of  commonly  cul- 
tivated maples  in  refrard  to  blossom. 

The  number  of  nihiv.Ttr^  sfx  cii  s  of  h.Trdv  trees  and 
shrubs  now  exceeds  3000,  and  it  would  be  an  im- 
possible task  to  select  one-sixth  of  these  for  treatment 
and  satisfy  everyone.  Vet  thr  selections  here  mndr 
betray  an  indifferent  acquaintance  with  some  t^rtmps. 
Bcrberis  empetrifalia,  a  rare  shrub  seldom  seen  in 
good  condition,  is  included,  but  of  B.  stenophylla,  in 
some  respects  the  finest  of  all  flowering  evergreens, 
not  a  word  is  said;  and  whilst  a  weedy  shrub  like 
Stcphanandra  Tanakat  is  described,  a  fine  handsome 
bush  like  Exochor^a  grandiftora,  its  near  relative,  is 
ignored.  But  the  worst  instance  of  this  df  ficf  in 
these  volumes  is  the  inclusion  of  the  American  plane 
{Plaiatius  occidmtalis).  The  authors  say  this  is  to  be 
found  in  "parks,  i^.uifens,  avenues,"  and  thnt  it  is 
"usually  larger  and  more  rapid  in  growth  than  the 
Eastern  plane  "  (p.  144,  vol.  ii,).  We  had  thought  it 
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well  known  to  all  tree-experts  by  now  that  the  .Ameri- 
can plane  is  absolutely  worthless  in  this  country.  So 

f  ir  from  being  comp.irable  with  the  }■.  rn  plane, 
ihcro  is  not,  we  believe,  a  single  tree  in  these  islands 
with  a  trunk  6  inches  in  diameter.  All  the  trees  so 
Called  are  forin<  :  f  /'.  d.  rri folia,  the  common  plane  cf 
London.  Thus  is  an  old  error  baling  from  Phillifs 
Miller's  time,  and  continued  by  Loudon,  again  per- 
petuated. The  cultural  notes  will  be  found  useful, 
although  an  ab-.cnce  o'  personal  experience  is  .again 
at  times  evident,  as  when  it  is  stated  that  Cistus 
ladanifcrui.,  from  the  sun-bnked  hills  of  Spain  and 
Poriugal.  is  suitable  for  shady  pl.aces  (p.  xxxt». 

\\  hilNt  we  have  felt  bound  to  point  out  the  obvious 
defects  of  this  work,  it  must  not  be  supposed  we  axe 
blind  to  its  merits.  These  are  many,  and  to  the  great 
bulk  of  the  matter  no  exception  can  be  taken.  For 
the  drawings  of  .Mr.  Newall  wc  have  nothing  but 
praise;  they  are  botanicallr  ticcurate  as  well  as 
artistic.  The  c  lom  i  J  plates  are  of  unequ.d  merit; 
tlie  picture  of  Magnotia  conspicua,  for  instance,  i> 
either  wrongly  named  or  badly  coloured,  but  this  wc 
suspect  IS  more  the  colour  printer's  fault  tli.-m  the 
artist's.  Tlie  printing,  typography,  and  pajxr  are  all 
admirable. 


.1  sTED!i.r\  1. 1  y  cifR oxoi.oG  y. 

The  Dates  of  Genesis.  A  Cotuparison  of  ihe  Biblical 
Chronology  with  that  of  other  Ancient  Xations. 
With  an  Appi'ttdix  on  CUrotuilogical  A.'itronotny. 
By  Kev.  K.  A.  Jones  i'p.  333.  (London  :  King»- 
gate  Press,  1909.)   Price  5s.  net. 

TIII.S  is  one  of  those  strange  little  works  which  are 
continually  issuing  from  the  clerical  workshop 
with  the  aim  of  expounding  the  early  chronology  of 
the  Bible.  Mr.  Jum  <  has  many  glimpses  of  real  know- 
ledge of  archxolugical  scieiice,  and  has  evidently  read 
widely  on  the  subject,  but  not  always  «>isely,  and  he 
perpetrates  sever.Tl  hUindcr?.  Tlic  nini.r  pntr-nt 
impossibility  in  the  1,<  1  i>  the  alisurd  daLt-  assigiicd 
10  the  building  of  the  lirr.u  Tw amid,  vi^.,  J170  B.C., 
on  the  authority  of  Sir  John  Herscliel.  This  is  utterly 
im(>i>ssibk',  on  historical  grounds. 

\\  I-  do  not  know  what  to  make  of  Mr.  Jones's  \news 
of  modem  scientific  knowledge  of  the  beginniogs  of 
human  civilisation.  He  seems  to  tlvink  that  human 
beings  were  originally  placed  in  the  world  in  a  highly 
civilised  condition,  and  ingeniously  explains  away  the 
damning  fact  of  the  gradual  evolution  of  iiian*s  tcwls 
.'uul  culture  from  the  Older  to  the  Newer  Stone  age 
and  tlien  to  the  age  of  Metal.  lie  says  tliat  the 
ancient  flint  implements  may  indicate  not  "an  early 
j>eriod  In  the  development  of  art,"  but 

"express  limitation  of  opportunity.  Wanderers  from 
a  civilised  centre  would,  unless  possessed  of  consider- 
able personal  aUiity,  soon  dAgetiente  kilo  usii^  the 
simple  methods  that  are  cnaracleristic  of  savag<e 

tril)i  ~  .  .  .  the  existence  of  these  flint  weapons,  in 
ouilyiiii.;  districts,  ntay  not  be  pressed  so  far  as  to 
prove  .a  dai«.-  a-,  licinc  ion^:  livforr-  iiKirc  advanoed 
civilisation  in  the  great  tt  iitrr  s  of  ]>opulation." 

That  is  to  say,  Palaeolithic  implements  are  the  tools 

of  degenerate  offshoots  from  the  highly  civilised  pre- 
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diluvial)  "patriarchals.".  For  between  the  Palaeolithic 
degenerates  and  the  Neolithic  degenerates  came  die 
Flood,  which  killed  off  all  the  extinct  animals,  such 
as  the  tnammoth,  which 

-'at  all  events,  is  not  such  an  extremely  ancient 

.inimal.  It*  remains  are  ovrn  to-day  excavated,  in 
»oiiic  cai<'s,  a*  in  Polar  regions,  with  its  flesh  and 
hair  intact." 

It  is  difficult  to  know  what  In  mnkf  nf  a  wriur 
tthu,  in  thf  twentieth  century,  believe?.,  appareiUly,  in 
the  actual  historical  existence  of  Noah  and  his  ark, 
.ind.  by  " c« •inbinin}^'  th<^  traditions  of  ji  w^,  .\r;^V)i;i^^. 
;:nd  other  n.iuoiis  wiili  the  story  as  loid  in  the  Hindu 
pLjrnnas  nnd  the  SybylHne  [«c/J  Oracles,"  arrives  at 
ifie  foUowinfj  intorestinj;  account,  "uhirh  mnv  nr  mnv 
[.ut  be  true,  *  of  what  happened  about  the  time  of  the 
Flood  (pp.  164,  165) 

"■Mahr'!ril  wrm  a  \yv\  di^tin^ui-ln■ll  man  who 
i:inrricd  .1  widnw  in  the  lii-.r  of  Ciin.  --on,  Jared, 

thus  acquired  a  claim  In  tli»'  rul-'ivhip  of  thr  U(»rld, 
and  exercised  it  tor  some  time  with  gnat  distinction. 
\\v  is  said  by  some  to  be  the  jjreal  Se«.ostris  of  the 
lifceks.  .  .  .  MeAuselah  maintained  the  holy  tradi- 
iHNB.  and  for  his  sake  the  flood  was  postponed  till 
lu<  death  had  tak(  11  ]t!acc.  N<iah  was  by  distinction 
the  rijjhtcni-  tn an.  .  .  .  I  hc  nuliviii  descended  from 
Ham  ver>'  quiokly  turned  aside  to  the  old  idolatry, 
nnd  worshipped  their  ancestors  under  various  names. 
Tlkse  may  bo  traced  in  Egypt,  Chaldea,  Phoenicia, 
and  elsewhere.  The  children  of  Shem  became  kings 
of  Ma(?adha.  but  the  dynasty  ended  about  atoo  B.C. 
N\m1i  was  <ii«in  deposed  from  his  rule  !>y  his  sons, 
•ind  driven  awav  from  the  terrilury  occupied  l)\  tliem, 
Acrordinj;  t<  iinc  account  he  was  last  saw  about 
jtwo  S.C.,  and  he  was  of  a  colour  between  white  and 
ruddr.  and  bald-headed." (I) 


FIKl.D  ORSJTHOLOGY. 
Ciimps  and  Cruises  oj  an  Ornithologist.    By  F.  M. 
Cliapman.    Pp.  xvi+432.  (I^ndon :  Hodder  and 

St"»ii,'h»rn ,  nal.)    Price  12s.  net. 

FOR  ^'ven  years  the  author,  with  the  assistance  of 
artist   and   fftpanteur,  devoted   the  nestinf^ 

i'  j'^cn  I  f  h;rfls  to  crMpctint:^  spcrinicns  .Tnd  makinp 
fiflii  studies  and  photographs  on  which  to  base  a 
strles  of  what  have  been  termed  "Habitat  Groups" 
0:  Xnrtfi  American  birds  for  the  Americnn  ^^llscum 
.Natural  iiistory.  These  groups  are  designed  to 
illustrate  not  only  the  habits  and  haunts  of  the 
birds  shown,  but  also  the  country  in  which  ihi  y  liv. 
flie  birds,  and,  in  most  instances,  their  nests  and 
young,  are  therefore  placed  in  a  facsimile  reproduc- 
tion, containing  from  60  to  160  feet  of  the  locality 
in  which  they  are  found,  and  to  this  realistic  rcprc- 
ientatiun  of  their  habitat  is  added  a  backgrouitd, 
(j-iirtrcl  from  nature,  and  so  deftly  joined  to  th*^  forr- 
C'Oiind  that  it  is  difficult  to  distinguish  where  one 
ends  ,md  the  other  bcRins.   A  reference  to  the  photo- 

gfophs  of  th<'-<'  CTOtips,  whicli  form  <;oine  of  tho  illus- 
trations of  this  dchgliliul  book  of  held  or iiilholo^y, 
■^ill  convince  anyone  at  once  of  the  truth  of  this 
remark.  Some  of  these  panoramic  backgrounds  por- 
tray not  only  the  haunts  of  certain  American  birds, 
but  .America  as  well. 
In  the  pursuit  of  his  calling  the  author  has  had 
NO.  ai  13,  VOL.  83] 


the  good  fortune  to  behold  some  of  the  most  interest- 
ing and  remarkable  sights  in  the  world  of  birds.  The 

object  of  the  |)resont  volume  is  to  pcrpeiuale  his 
experiences  and  studies  1^  telling  the  story  oi  the 
various  expeditions  of  whidi  the  groups  were  the 
objects,  adding  such  information  concerninp  the  birds 
observed  as  seems  worthy  of  record,  and  illustrating 
the  whole  with  many  photographs  from  nature,  and 
a  number  of  the  f^ruupa  tliemselves.  The  result  is 
one  of  the  most  readable  as  well  as  informing  books 
of  the  kind  we  have  had  the  pleasure  of  seeing. 

With  the  exception  of  one  chapter,  the  whole  book 
deals  with  American  birds.  But  this  need  not  be  a 
drawbadc  in  the  mind  of  even  those  whose  omithologi- 
c.il  iiiien-,!^  an  ahiiost  wholly  coiifiind  *■>  Brttisli 
birds.  The  author  remarks  that  next  to  their  native 
birds  there  are  probably  none  of  more  general  mterest 
to  the  average  American  intin  l-1o\  <  r  than  the  birds 
of  England.  This  is  partly  due  to  sentimental  reasons. 
But  we  can  return  the  compliment,  for  others.  One 
is  that  many  American  birds,  although  considered  by 
systematists  as  distinct  species,  are  so  like  European 
birds  that  for  all  practical  purposes  of  the  field 
ornitholo^^nst  they  may  be  considered  the  same,  while 
others  are  absolutely  identical.  So  that  in  reading  a 
book  about  the  habits  of  these  birds  in  America  we 
arc  learning  something  more  about  our  own  birds* 
habits,  moditied  a  little,  perliaps,  by  a  slightly  different 
environment  or  hf  different  conditions  of  Ufe.  This 
last  comes  home  to  us  when  we  rend  the  account  of 
Gardiner's  Island  within  one  hundred  miles  of  our 
most  populous  city"),  where  there  are  no  rats  and 
no  cats,  "the  opre<>  of  the  bird-world,"  and  hardly 
any  "  vermin "  destructive  to  bird-life.  This  large 
island,  containing  4000  acres,  is  a  place  of  peace  and 
plenty  for  the  birds.  The  whole  account  of  it  is 
full  of  interest,  but  the  most  remarkable  fact  is  that 
the  oaprcy,  which  is  very  abundant,  builds  its  nest 
often  in  lowly  situations,  and  actually  in  some  cases 
on  the  ground.  A  number  of  illustrations  uf  the 
fwpreys  and  their  nests  arc  given,  the  great  piled-up 
heaps  of  sticks  built  by  the  birds  which  breed  on  the 
beach  affording  excellent  chances  oi  phuiographing 
the  old  birds  at  the  nest. 

Some  birds  are  more  tret-nt-ab'e  in  the  North-VV'est 
than  they  are,  say,  in  that  almost  unknown  land, 
the  marshes  of  south-eastern  Europe.  Take  the 
great  white  pelican,  for  instance.  Tl  is  n  most  difTi- 
cut — nearly  impossible — bird  to  study  in  Europe  ;  but 
in  many  of  the  numberless  lakes  of  Manitoba,  Sa&> 
katchcwan,  niid  .Mberta,  invariably  upon  islands, 
white  pelicans  nc»t,  a  colony  containing  anything 
from  a  dozen  to  several  thousand  birds.  This  bird 
so  closelv  resemhli  s  the  Europf»an  one  that  it  used  to 
be  considered  identical  with  it.  The  cliapter  on  and 
illus' rations  of  it  are  therefore  very  welcome,  for  the 
author  saw  a  p-ood  de.'d  of  pclic.ins. 

Perhaps  the  most  interesting  chapter  in  the  book 
describes  the  flamingo — not,  indeed,  our  pink 
flamingo,  but  th»'  hrilliaiu  red  species  (Ph.  rt(bcr). 
However,  a  flamingo,  so  far  as  life-habits  are  con. 
cerned,  seems  to  be  .simply  a  flamingo  whcrtver  he 
'  lives.  It  is  here  truly  remarked  that  there  are  latter 
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lurds  than  the  flaminf^o,  and  birds  with  more  briU 
IiAiit  plumat^e,  but  no  other  large  bird  is  so  brightly 
coloured,  and  no  ntlRr  brightly-coloured  bird  is  so 
large.  When  to  these  more  superficial  attractions  is 
added  the  fact  that  little  or  nothinjgr  has  hitherto  been 
known  of  tilt  nefiting  hnbits  of  (his  sintjulftr  bird,  one 
may,  in  a  measure  at  least,  realise  the  intense  longing 
of  the  naturalist,  not  only  to  behoM  a  flamingo  dty, 
but  at  the  snme  time  to  lift  the  veil  through  which 
the  flamingo  home  life  has  been  but  dimly  seen. 
Nearly  forty  page-;  nre  devoted  to  the  lifting  of  this 
veil  for  the  reader,  and  the  account  is  illustrated  by 
more  than  a  score  of  pictures  of  the  birds  at  and  on 
theii  iM-'v,.  {uut  of  the  nests,  eggs  and  the  young 
in  various  stages;  included  among  these  are  two 
beautiful  coloured  photographs  of  the  adutt  Inrds,  in 
one  of  which  they  are  seen  feeding  thdr  young  in  the 
nest. 

It  is  qpilte  impossible  to  find  space  even  to 

enumerate  all  the  rnnfents  of  this  rharmini^  book, 
but  Florida,  Bahama,  Hit  ut-aUrn  prairies,  Cali- 
fornia, and  many  other  localities  were  visited  by  the 
author,  and  are  here  described.  Lastly,  we  ha%'C  a 
chapter  on  his  impressions  of  English  bird-life;  and 
the  impressions  of  such  an  experienced  bird-man  are 
distinctly  vaiuaUe  and  informing,  and  will  be  read 
with  the  gfreatest  interest  by  our  field  ornithologists. 
We  cannut  intirr  inio  tiitni  widely  here.  As  he 
approached  the  coast  of  Wales  (lie  "  boreal "  birds 
he  saw  about  the  stacks  and  islands  of  Wal^  affonied 
convincing  evidence  of  lii^h  I:iiitude.  and,  at  the 
same  time,  an  admirable  illustration  of  the  faunally 
composite  character  of  English  bird-life,  types 
American^;  arc  accustomed  to  consider  representative 
of  norUiern  and  southern  life-zones  linding  in  Eng- 
land congenial  surroundings.  Unlike  some  visitors, 
the  author  was  not  too  late  to  hear  the  nightingale; 
he  was  disappointed  at  first  with  the  song  of  the  sky- 
lark, but  before  leaving  luigland  found  himself 
listening  to  it  with  increasing  pleasure.  None  of  the 
bifds  seen  from  the  train  nnpresscd  him  more  than 
the  peewit.    W'e  read  : 

"The  bird's  size,  form,  and  colours,  its  graee  of 
carriage  on  the  grtmnd.  and  dashing,  erratic,  a^ial 

evolutions,  give  it  high  rank  as  an  nttractivc  pan  of 
any  avifauna;  while  its  abundance,  in  spile  of  the 
deniand  which  places  tiidus.irids  of  itS  eggS  On  the 
market  annually,  is  inexplicable." 

This  is  all  true,  though  most  of  the  eggs  come 
from  the  Continent;  but  a  bird  which  can  furnisli 
Mr.  Chapman  with  "a  brand  new  sensation  in  bird- 
life  "  must  be  something  we  ought  to  be  proud  of. 

The  author  visited  variou-;  parts  of  England,  and 
many  of  our  famous  sea-bird  liaunts.  His 
pictures  of  i!n  se  places  (including  one  of  Selborne) 
«re  delightful,  and  everything  he  has  written  about 
our  avifauna  is  weil  worth  reading.  It  is  satisfactory 
to  read  that  birds  are  more  abundant  here  than  they 
are  in  North  America.  The  book  is  very  full  of 
illustrations,  and  they  arc  excellent— far  better  than 
nnist  of  the  photographs  of  this  kind.  Hut  the 
heavily  leaded  paper  on  which  it  is  printed  makes  it 
aimply  loo  heavy  to  hold  without  actual  weariness  I 

O.  V,  A. 
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EXOTERIC   PIULOSOI'Il  Y. 
(i)   In  lite  Abstract.     By  N.  Allislon,     Pp.  156. 
(London  :  Swan  Sonnenschein  and  Co.  Ltd.,  1909.) 

Price  2f.  Od. 

{i)  I'rogressh'c  Creation:  a  Reconciliation  of  Reli- 
gion 'With  Science,  By  Rev.  H.  E.  Sampson.  In 
two  vols.  Vol.  i.,  pp.  xii-t-4S4;  \ol.  ii.,  pp.  vt+517. 
(London:  Rebmnn.  Ltd.,  iqch^.)   Price  its.  net. 

(3)  Pn>i;r,-'.sii-,-  U i  d>  mption.  Hy  Rev.  H.  E.  Samp- 
son. Pp.  xxivtoi6.  (Ljondon :  Kebman,  Ltd., 
n>o().)    Price  iJj.  6d.  net. 

(4)  S'iriililir  /./i  ii/rviii,  i  r  Miitl<  r  and  Force  and  Their 
Relation  to  Lijc  and  Consciousness.  By  \V.  Kings- 
land.  Pp.  xxiii+427.  (London:  Rebman.  Ltd.. 
tC)o<).)    Price  7s.  id.  net. 

THESE  books  have  this  much  in  common,  that 
none  of  them  bears  the  a^Ademtc  hall-marfc.  Of 
the  three  writers,  Mr.  .\ni>ton  (lie  nio>t  ambitious 
of  a  precise  logic,  ilis  book  coii--.i>tH  ui  a  gruup  «>( 
essays  on  such  various  topics  as  "  The  PLinetary 
Distances,"  "  Materialism,"  "The  Value  of  Things." 
His  criticism  of  the  first  law  of  motion  is  perhaps  the 
most  original  effort  in  the  book.  He  is  dissati>-li<  d 
with  a  formulation  which  assumes  thot  rest  and 
fricttonless  motion  are  alike  constant;  he  holds  that 
frictionless  motion  would  cease  as  scH)n  as  the  original 
force  should  be  exhausted.  Mr.  Alliston  admits  that 
the  law  as  stated  must  be  considered  practically 
adequate;  he  does  not  attempt  to  make  .loy  infer- 
ence,  dynamical  or  metaphysical,  from  his  criticism; 
and  the  essential  proof  for  this  inconcltuive  result, 
the  explanation  of  liow  an  ideal  unhindered  velocity 
would  be  diminished,  he  has  not  provided.  Mr. 
Alliston*s  essay  on  materialism  is  a  clear  and  simple 
rc-stalement  of  now  conuiionplace  erifirism  ;  he  rices 
not,  however,  sufficiently  realise  the  diliicuUy  of  find- 
ing a  moral  difTerentiation  between  materialism  and 
u  spiritualism  which  does  not  promise  the  conserva- 
tion of  individuality.  The  book  is  pleasantly  written, 
and  might  be  turned  over  with  interest  and  proit  by 
beionners  in  philosophy. 

The  authors  of  the  other  works  placed  at  the  head 
of  this  notice  have  each  made  a  1«ild  [iit>  iiipt  to  re.irh 
the  final  synthesis  which  is  supposed  to  be  the  goal 
of  philosophy.  Mr.  Sampson's  interest  is,  in  the 
main,  threiln^ieal  ;  Mr.  Kio^sland'--  edort  is  more 
purely  philosophical.  The  system  of  the  former, 
though  presented  with  much  ability,  will,  it  is  to  be 
fe.'ired,  strike  mn.it  [>eopIe  as  fnntn'.tie.  He  st.^rts 
fr4)tn  the  tuiiure  oi  .science  to  acciiufsi  lor  evolutionary 
breaks  and  "missing  links."  This  fidlure  suggests 
to  him  th.it  the  facts  covered  bv  the  current  theon.- 
of  evolution  represent  an  interruption  ratlier  than 
an  integral  part  of  the  great  order  of  true  evolu- 
tion. That  true  order  is,  it  appears,  a  progressive 
creation  of  beings  who  pass  by  successive  reincarna- 
tions from  lower  to  higher  types,  culminating  at  last 
in  perfect  Godhood.  :\  condition  of  ils  continuity  is 
the  preservation  of  purity  of  type,  a  condition  violated 
by  our  ".Adamic"  ancesturv.  who  inti  r-niarried  with 
an  inferior  kind.  Sin  then  entered  the  world, 
catastrophic  physical  changes  occurred,  and  our 
history  since  has  been  a  struggle  towards  the  andcnt 
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iegrcgation,  a  ••devolution."  The  incarnation  of 
Christ  was  the  essential  effort  of  the  whole  Cosmos 
to  redeem  the  earth.  Mr.  Sampson  provides  a  cos- 
mogony for  the  great  spiritual  order.  The  planetary 
circles  and  the  zodiacal  angles  in  their  various  rein- 
tions  dc'fiiK'  tlie  fiome  of  the  spirit  in  its  various  stag<  v 
of  development  from  the  "atom"  of  original  divine 
xtheric  essence  to  the  perfection  of  Deity.  Into  the 
.  lahoration  of  this  scheme  the  author  has  worked 
much  ingenious  allegorisattun  of  biblical  story,  and 
much  mysterious  symbolism  from  Astrologer  and 
Rosicructrvn  It  is  n  not  uninfrr«'>titii^  nnd  hence  not 
unsuccessiul  attempt  in  mythology;  at  least  it  must 
appear  so  to  all  who  do  not  possess,  as  .Mr.  Sampson 
scrm<;  to.  the  clue  to  the  esoteric  illumination  of 
church  and  brotherhood. 

Mr.  Kingsland  rt/i^cs  with  much  earnestness  to 
show  that  truth,  beauty,  and  goodness  are  only  to 
be  realised  by  man  in  his  union  with  the  Absolute, 
the  one  primordial  substance,  who  is  at  once  subject 
and  object,  whose  nature  can  be  expressed  only  in 
paradox,  the  eternal  source  and  sustainer  of  all  finiic 
existcnce.  We  approach  Him  by  ascent  from  plane 
to  plane  of  existence — for  He  is  essentially  ditlcren- 
tiatcd  into  planes  variously  approximating  to  His  own 
self-suf1ici<- iH  V.  For  .Mr.  Isin-sl  irul  in  lividuality  is 
an  involution,  and  its  extreme  limit  is  phyMcal  deter- 
mination; from  that  man  is  now  evolving  towards 
a  realisation  I'f  llir-  s[")irittial  ei^n.  wliirh  is  thf?  •'uni- 
verse "  of  many  human  personalities  or  incarnations. 
It  again  is  but  a  phenomenal  appearance  of  the 
spiritual  form  uf  humanity,  th*-  nnc  "  Divine  Son," 
i*iiich  is  itself  a  phenomenon  of  the  .Xbsttluit .  Thus, 
though  Mr.  Kingsland  professes  a  belief  in  immor- 
tality, it  is  necessarily  an  immortality  in  which  in- 
dividual experience  is  not  preserved  as  individual. 
The  temporal  individuality  must  be  merely  a  means 
(or  *  higher  life  which  transcends  it;  and,  though 
the  auUior  may  assert  that  we  are  at  the  same  time 
ends,  for  the  One  is  wliliin  us,  this  paradoxical  ri in- 
junction has  never  satisfied  man's  moral  demands 
for  an  end  which  is  both  personal  and  metaphysically 
t^enuine.  Tlif  tKmk  !s  wtW  written,  and  the  exposi- 
tion of  recent  scientific  theory  is  admirable,  but  in 
the  more  meiaphy«cal  portions  repetition  is  a  great 
blemish. 

OVR  BOOK  SHELF. 

A  Manual  of  Botany  for  Indian  Forest  Students.  By 
R.  S.  Hole.  Pp.  xi  +  250  +  xxi  f  XX  plates.  (Calcutta  : 
Government  Printing  Ofhce,  1909.) 

This  work  has  been  prepared  primarily  for  the  use  of 
the  pupils  of  the  Imperial  Forest  School,  Dehra  Dun. 

in  which  establishment  the  author  holds  the  post  of 
forest  botanist.  The  manual  ought  to  prove  a  good 
text-book.  It  Is  LjLiite  up  to  date  and  is  writtt  n  in 
clear,  concisi-  lan^uafje.  Should  a  new  edition  be 
called  for,  and  whrri  imo  considers  the  object  the  work 
is  intended  to  serve  this  will  almost  certainly  be  the 
case,  the  author  will  be  well  advised  to  treat  systematic 
botany  more  fully  than  he  has  done  in  the  edition 
before  us.  A  compact  synopsis  of  the  natural  families 
of  plants  to  lie  met  with  in  British  India  would  be 
of  gi«at  value  as  an  aid  to  the  student  who  irill,  when 
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he  has  left  the  forest  school,  have  occasion  to  make 
use  of  the  *'  Flora  of  British  India,"  or  of  one  or  other 

of  the  regional  Indian  floras  b.is.d  on   that  funda- 
mental work.     The  author  mi^ln  al-.o  consider  the 
advis.ibilit}  of  adding  a  gloss.iry  to  the  work.  Such 
an  addiiion,  besides  being  o£  cotiMderable  utility  in 
it  sell,  vMKild  have  the  further  advantage  of  enabling 
I  him  to  relieve  the  morphological  part  of  the  work  of 
1  a  certain  amount  of  purely  terminolugiLal  matter  and 
I  at  the  same  time  of  allowing  terminology  itself  to  be 
treated  somewhat  more  completely. 

Another  point  to  which  the  author's  attention  may 
be  directed  is  the  somewhat  meagre  character  of  the 
illustrations.  It  is,  of  course,  true  ih.it,  especially  at 
the  outset,  there  is  sonic  ditViculty  in  providing  for  the 
full  iltustratu  ti  n|  a  work  published  by  Government 
and  prepared  lor  the  special  purpose  which  underlies 
the  one  under  notice.  So  long  as  it  is  understood  that 
the  work  is  merely  intended  to  assist  the  student 
generally  while  he  is  at  the  forest  school,  the  want 
of  illustrations  in  company  with  the  text  is  not  likely 
to  be  greatly  felt.  But  the  work  ought  to  have,  and 
no  doubt  will  have,  a  further  use.  Most  studf mts  will 
carry  the  work  away  with  them  when  tlu\  Uavc  the 
school,  .•mil  will  find  frrqiient  occasion  in  afli.T  life  to 
re,er  to  it  and  rt  fn  vh  tin  ir  iiu  inories.  It  is  then  that 
the  need  for  good  illustrations,  which  help  to  restore 
faded  ideas  and  their  associations,  will  be  most  acutely 
felt. 

In  directing  attention  to  these  points  wc  would, 
however,  desire  it  to  be  understood  that  no  reflection 
is  intended  either  on  the  author  or  on  his  work  as  it 

stands ;  what  appeals  to  us  in  making  them  is  rather 

a  purpose  that  the  work,  inodified  as  suggested,  is 
calculated  to  fulfil  than  the  purpose  which,  as  the 
author  explains,  it  i->  iniriidtd  to  serve.  That  it 
should  serve  this  latter  and  n.irrowrr  purpose  wt  U  we 
do  not  doubt,  and  Mr.  Hole  is  to  Ih»  congratidatcd  on 
the  presentation  of  a  useful  and  serviceable  manual. 

The  Light  of  Egypt,  jfom  recently  discovered  Pre* 
dynastic  and  Early  Christian  Records,  By  R.  de 
Rustafjaell.  Pp.  x+i6q.  (London ; 'Kcgan  Paul 
and  Co.,  Ltd.,  190c).)    Price  los.  6d.  net. 

Mr.  i>e  Risr.xtj AKi.i.'s  book  is  a  curiou->  ini.\ture,  as 
its  tith'  shows.  It  consists  chiefly  of  a  description  of 
various  Egyptian  objects,  some  apparently  owned  by 
the  author  (though  this  is  not  made  quite  clear), 
others  bought  by  him  and  sold  later  to  the  British 
Museum.  These  objects  are  illustrated  by  fine  photo* 
graphs.  They  .ire  strung  together  by  means  of  a 
Vieneral  talk  c( mpiied  by  th«'  author  from  various 
authorities,  uhicli  is  intended  to  give  an  idea  of 
the  ■' liL;lit  ■■  shfd  l>\  1"-^:v]jI  upon  r.irlv  (■i\ilisa- 
lion.  So  lar,  su  giXKi,  .ind  tlit-  work  is  not  badly  done; 
but  the  author  also  launches  out  into  one  or  two 
theories  of  his  own,  which  are  hazardous.  We  may 
instance  his  supposed  discovery  of  limestone  "vessels" 
of  "  PaliBolithic  "  age  found  with  (undoubted)  Pnla-o- 
lithic  flints  on  the  Theban  plateaux.  These  objects  ar' 
not  artefacts  at  .  all,  but  merely  either  the  hard 
matrices  of  flint  nodules  or  else  weathered  siliceous 
masses.  They  are  common  enough  on  any  Egyptian 
ji^vbel  of  rouj^h  stones.  Mr.  dc  Rustafj.aell  has  dis- 
covered  nothing  here.  The  iransj.iiii.n  In  Mr  Crum 
of  the  Coptic  manuscript  siild  b\  Mr.  di-  Ruslafjaell 
to  the  British  Museum,  and  im  ludi-d  I'v  Iriu  in  his 
lxv>k.  is  interesting.  The  Nubian  manuscript  also 
originally  obtained  by  Mr.  de  Rustafj.nell,  to  whom 
Mr.  Griffiths  sends  a  summary  description  of  it,  has 
already  been  published  in  facsimile  by  Dr.  Budge  for 
the  Trustees  of  the  British  Museum.  It  is  of  great 
importance  linguistically. 
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LETTERS  TO  THE  EDITOR, 

[Ttu  Sditw  doe*  iMf  hold  Mmcf/  MttontfUt  for  tUt^ns 
tMptMied  by  hit  Mrrtsptmitmls.  Nuiher  r«i  h*iuu*rtake 
to  wemn,  or  to  tonupomi  wMk  fh«  writers  of,  ftjtcUd 
mmutaeri^  Moodoi  for  Oum  or  amf  other  part  of  Nature. 
tto  motko  it  taken  9/  aiMfiymoiM  eemmnateatioiu.} 

Precuraors  of  Magnetic  Stornis. 

In  klntlly  noticing  (Natcke,  December  311,  mni.  p.  ajy) 
my  short  .iiiount  ih'-  magnetic  storm  o(  S'-pteniti-r  15, 
attention  w:is  ilinvr..|  to  thu  fact  tisat  wha;  1  CiiUmJ  the 
precursor  w.i-.  r  xpr;  ii  itc  •  d  all  i^\  --r  the  world. 

As  I   h.ivp   l:t;!i:  or  no  opportunities  to  compare  our 

Ciirvrs  with  others,   m.iy   I   be  allowed  to  Oik  tOT  iuforOU- 

tiuii  throufih  the  columns  of  Nature? 

1  c.'iil  n  "  sudden  start  "  of  thi'  nir<<:iK  t  .t  inoveuTMil 
which  <n-ruj-s  after  several  h^iors  <>'  pcriti;  calm,  and 
causL'.s  the  trace  to  mak.-  .1  "  sharp  angle,"  tb.n  i^,  so 
sharp  that  1  can  unhesitatir.i;ly  tell  the  time  of  the  octui- 
ntnce  to  the  nearest  two  minutes.  Many  disturbances, 
large  or  moderate,  have  a  "  sudden  start  "—.it  least 
here. 

My  impression  has  long  been  tlx.it  ilistui  baiites  \\l!h  a 
"sudden  start"  very  generally  have  a  kind  of  "iMr- 
limlnary  tremor"  some  hours  before  the  start;  the  tutvf, 
which  we  suppose  to  he  quite  smooth,  is  interrupted  by 
a  short  movement,  whit  !i  lasts  but  a  few  minutes,  after 
which  the  curve  resume^  its  sntoothup':';  (or  ih'-  ri-niainiut; 
hours.  The  tremor  may  be  very  sjtwll  inil-rd.  Uut  the  two 
characterisitir^.  to  !><>  found  on  a  smooth  mrve,  and  to  be 
of  verv  «hori  Juration,  make  it  quite  ta.sy  to  point  it  out 
antl  I'  ll  the  time. 

I  ho  start  of  the  "  preliminary  tremor  "  is  in  the  same 
direction  M  that  of  the  dftturbaitco  itadf,  at  lewi  as  a 
rule. 

i  do  not  vonturr  to  hold  an  opinion  .t;  to  the  ronnnrtion, 
lortuitous  or  otlirrwise,  between  the  two  phenomena,  but 
I  should  be  vorv  }^la<l  to  know  whether  the  "precursor  " 

is  also  obS'-rvrd  in  ollirr  countries.  The  following  it  th*"' 
list  of  all  Ifif  "  su<lc!.-n  start's  "  of  H  diirinfj  th-?  last 
fourteen  mouths  of  Zi-ka-wri  I'Janu.irv,  ioo~.  to  Fcbruarv, 
lOoS,  inclusive),  with  thn  timr  of  tho  start  .nnd  that  of  the 
preliminary.  A  coinpariwin  with  the  curves  of  some  other 
observatory  is  invited.  Probably  the  traces  will  not  be 
found  so  smooth  as  here,  and  some  of  my  "  sudden  starts  " 
will  correspond  to  progrr-ssivr  sf.irts.  hut  On  tlia  WbOlO  I 
hope  that  a  comparison  wilt  be  possible. 
I  UN  Greinwicb  tioM. 


SiiddcD  tUrti 
h. 
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The  curve  of  It  was 
lost,  until  toh.  But 
D  dioes  not  afaow  aaj* 
Ibiag. 


If  wc  put  aside  No,  .m,  we  have  twenty-thrte  occur- 
rences. In  eighteen  ot  thusc  there  is  no  doubt ;  in  the 
three  cases  in  \vh  t  h  no  pr<?cursor  was  found,  and  in  thtr 
two  more  or  !i">s  (louSiiu!  cases,  the  curves  were  not 
smooifi.  fh.it  is,  th.   ■■     o  t  "  w  .is  not  quite  suddni. 

In  /--ka-wri,  dunn^^  tli-.  f,)urte<*n  months  considered, 
th<-  rij^litfcn  disturhanct  whii  li  ln  Lj.in  with  quite  a  sudden 
st.irt  .ill  had  one  Of  two  prelinniiarics.  'rh<;  interval 
li^  twnen  the  forerunner  and  the  disturbance  rangea  from 
two  to  seventeen  hours  of  perfectly  smooth  trace. 

Zi-ka'Wei,  China,  March  11. 

J.  D£  .MoiUREl. 

Centre  of  Qravity  of  Annual  Rainfall. 

1  lit.  tnrrc  a  priori  rrit^rism  which  Mr.  W.itt,  in  his 
liitfT  to  Naturk  of  14,  has  bestowed  on  my  letter 

to  Nature  of  Marrli  ji,  dpaling  with  a  large  class  of 
concrete  physical  fa,:^.  is,  to  my  mind,  far  from  satis- 
factory or  sufficient.  In  th«  last  sentence  oi  my  letter  I 
anticipated  that  it  might  meet  with  aonw  ttich  "simple*' 

alfjrbraic  rrifiri<;m. 

I  did  not,  .IS  is  implied,  assert  iliat  thr-  ns-  of  the  CG. 
<if  thr.  )*ear's  rainfall  would  dispense  with  the  ordinary 
^r.iphjc  representation  of  the  monthly  distribution,  but 
that  :t  .'ipprarrd  to  hf  n  rnnvnient  method  for  comparing 
the  r.iinf.^ll  d"srri';HitIon  .it  .(  number  of  stations  in  the 
same  country  for  the  same  year,  as  well  as  at  a  single 
station,  or  for  the  mean  rainfall  of  the  same  country,  for 
a  succession  of  years.  Ohvrousir,  thf^r^^fore,  Mr.  Walt's 
simple  types  of  rainfall  for  his  imaginary  stations  A,  I^, 
C,  which  belong  to  very  different  regions  on  the  earth's 
surface,  have  no  appncation,  even  ia  theory,  to  my 

As  for  tli''  practical  character  of  my  proposals,  the 
following  m.iy  be  givrn.  Thcv  arr-  qiriv  r»s  useful  as 
the  comparison  of  thr  \ariatinn  of  rainfall  with  that  of 
population  for  a  decennium  in  Indi.i.  whi^h  w.t<!  th<»  sub- 
ject of  a  paper  given  some  years  ago  in  ili-  I  jurna'.  of 
the  Royal  Meteorological  Society,  London.  A  comp.irisnri 
of  the  variations  in  thr  C.G.  of  the  m^an  monthh  rain- 
fall for  the  past  50  or  too  v.-ars  tvifh  the  agricultural 
results  of  those  years  in  the  British  Isl  s,  &c.,  for  ulil.-li 
the  data  may  be  avnilahl'- ;  atj  examination  of  these 
variations  in  connection  with  thn  much-discussed  question 
of  w-rathrr  tvrlf»s,  so  <oniiiionly  based  on  rainfall  statistics: 
the  detertion  of  srrious  rlerical  slips  in  the  tabulation  of 
rainf.ill  ;  tli.^  inl'  rpolation  of  the  probable  rainfall  fijur"-* 
for  a  month  in  the  ' v  nt  of  a  rain-gaii^.:  or  measur* -),;I.i's 
f-H'inf;  t'-mporarilv  iinsrrvicrahlr  ;  th''  d'.-;««ft'on  of  tl-'- 
ifjnoraiil  or  inadvrrt"nl  use  of  ;i  wron;;  in".tsur('-},;lass  -.1 
matter  of  frequent  octurrrnrr  in  India,  and  po-^ibiy  not 
unknown  in  this  countrv, 

R,Tin  falls  with  sarh  sr,~rnin[;  irrfgulnrilv  of  quant'tv 
and  d.'it",  rxcn  in  lndia--nnd  imich  mor'-  so  in  tri;<;  "  un- 
speakahh'  "  Scotland — that  it  would  app-^.ir  prinui  facte 
impossible  that  ihrrc  could  be  any  approach  to  ccnstancv 
of  thf  d.itf  around  which  th'-  whol*-  \.rir'-  rainfall 
hal.uic-s.  If  we  look  at  tln'  t.iVil<'s  of  monthU  r.iinfall  for 
a  large  number  of  stations  (in  tiir  same  rountryi  and  see 
that  the  figures  ,irr  nut  even  approxlmat.-ly  the  same  for 
the  months  or  for  tlu'  whol"  Mar,  if  v.'"  ronoider  •h'* 
difficulties  conncct'-d  with  lli"  mf  asurrmTit  of  rainfall, 
whirh  ar"  disnissod  in  many  of  the  volumes  of  "  Rritish 
Rainf,ill,"  it  is  surr  !.'  surprising  that,  in  spite  of  all  th^s" 
thing.s,  the  rt?portcd  year's  rainfall  shouH  bal-inc-  round 
a  date  which  does  not  differ  by  nior.'  tha-i  a  f  >w  days 
for  .I  jiirfat  many,  if  rot  .iM,  th  '  stations  in  any  one 
year,  and  that  for  onoih' r  \,-:ir  th'^  displacement  of  this 
central  date  is  so  n«arl\  thf  s.iinc  fur  nil  of  thftn.  Pv 
merely  looking  at  thi^  nior.tlds-  )i;;uri  s  or  a;  t'l  -  Cr.iphs 
of  those  figur'^s.  %vi  <  .mnnt  atxuratelv  estimate  either  the 
central  date  or  ih"  ani'nrnt  of  its  displacement. 

Th»>  causes  which  dctrrifune  the  limes  and  amounts  of 
rainfall  for  any  place  or  country  are  known  onlv  in  .n 
verv  general  wav  indcMl.  Thf-v  arc  so  elusive  thai  investi- 
gators in  their  drspair  have  even  had  recourse  to  sun-spots 
or  comets'  tails  as  a  possible  cause  of  special  excess 
or  deficienrv  of  rainfall.  Thev  are  so  elusiv  thit  rv*n  in 
India,  with  its  comparatively  regular  rainfall-seasons  and 
with  its  ipecial  eqai|»nent'  of  cxpei1f>  the  problem  of 
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r!ii  r'>cllv  f<:ri  (. .iHting  rhr;  munsoon  rains  cither  as  to  tinip 
LIT  :  nen'iity  is  still  far  from  romplrti-  <><)liition.  TlK-y  art- 
«u  clu-^ivo  that  ihe  forecasting  ot  rainfuU  cvtrn  iur  tturce 
days  in  this  part  of  the  world  is  not  yet  coMlrictious  for 
it*  infallibility. 

The  Impniiance  of  the  Lnv-.  ni  r.i!i.fnil  is  so  inc.-i'' I 
^jitat  that  it  is  not  extravagaiu  to  *ay  that  their  distov.iy 
i<  the  ultimate  object  of,  and  excuse  for,  the  millions  of 
inc Tforol^tjical  figures  that  are  published  annually  in  all 
ci'.iliM"!  I  itions.  Hence  the  discussion  of  rainfall  in  all 
its  .isptcss  is  worthy  of  encouragement,  aiwl  in  this  con- 
nection the  cr-ntre  of  gra%ity  of  aitilMll  rainfall  may 
possibly,  alter  all,  be  of  »onic  value.  J.  Cook. 

Edtnburgta,  April  18. 

I  AM  f.'lad  to  read  Mr.  Cor.;c  -  n  |)ly  to  my  remarks,  but 
believe  th;it  my  criticism  caniKit  be  dismissed  as  a  mere 
a  p'iori  one,  and  that  it  go«?s  to  the  root  of  the  matter. 
It  is  true  that  .Mr.  Cook  illustrated  his  proposal  in  a 
most  e.thausiive  manini.  ;iiid  that  he  did  not  suggest  ilii; 
hi*  method  might  b»;  of  service  in  comparing,  the  raiii- 
fslls  of  places  in  quite  different  climatic  regions.  But  the 
general  reasoning  in  the  first  paragraph  of  my  former 
iettrr  cannot  be  botli  tnict  and  incorrect.  Assuming  it 
to  be  correct,  it  follows  directly  that  even  if  we  confine 
our  attention  to  the  records  for  a  single  station  we  mit^lit 
have  the  same  C.G.  for  two  years  which  differed  greatEy 
from  one  another  as  regards  the  monthly  distribution  of 
rainfall.  In  such  a  case,  what  possible  significance  could 
att.ich  to  the  position  of  the  C.G.? 

1  am  lirartily  in  sympathy  with  Mr.  C<io'k's  feeling  that 
the  discussion  of  rainfall  in  .ill  its  n^^p  rts  is  worthy  of 
.ittention,  but  notr  that  he  himself  does  not  maintain  that 
his  method  is,  but  only  that  it  may  possibly  be,  oT 
some  val'up.  It  is  certainly  at  first  sight  surprising  that 
the  calculated  C.G.  of  rainfall  for  a  !n:i;i'  nn;iihrr  of 
placps  for  a  given  year  in,  say,  Scotland  should  be  very 
nearly  iIi  '  -  iiri'",  for  the  monthly  rainfalls  as  ordinarily 
tabulat' :!  r  xhibit  u  bewildering  comp!exit>' ;  but  if  the 
ir.oMt'ilv  v.'ili.'^s  for  the  various  statior.s  at''  •-Npr.  ssrd  :i5 
percentages  of  the  year's  total,  the  resultini^  pirt  ir'^  U 
usually  of  a  very  simple  and  symmetrical  char.ic:  r,  wji'rh  1 
would  lead  one  to  anticipate  that  the  C.G.s  for  the 
various  statiotis  would  approximate  cloiely. 

Akdrbw  Watt. 

Scottish  \fet<-orologiraI  .Societyt  IM  Gcorg9  Street, 
Edinburgh,  April  23. 


The  Fertilising  Influence  of  Sunlight. 

T»iB  beneficial  effect  of  heat  on  soil  is  recorded  by  Virgil 
in  the  following  passage,  to  wliidi  Mr.  F.  B.  Smith  has 

directed  my  attention  ;— 

.  "Often  100,  eoni 

Tobmn  ll»  »Hlbbl»»  anrt  »ilh  crackling  Aamet 
rnn.ume  the  empty  -lillii  ;  whether  'rf  tr,  th«nce 
The  earth      r n  In  Men  *tore  of  ^'.re.-ufh 
And  fatleniug  for>d.  ue  whether  'tii  lh«t  fire 
K.iket  otH  tlWMlbileit  vice  and  •weat«  »w»y 
K >c •.'»<<«« dmpii  or  whether  by  the  heat 
Ncir  polueiC  epeocd  and  the  h^i^rd  are  !i-ared,"  Ac. 

("  Ceot.;  I'. Ilk .  I  ,  :  '(«  too  ii-i/.X 

It  is  interestfaic  to  learn  from  Mr.  Fletcher  (April  7)  i 
that  die  natives  of  Bombay,  in  certain  circumstances,  sub-  1 
ject  titeif  soils  to  heat.  Mr.  Fletcher  regards  the  explana- 
tion given  by  Dr.  Hutchinson  and  myself  as  incorrect, 
aad  mgierta  that  the  effect  le  due  to  the  dettnictioo  of 
soma  taSn.  This  wat  thit  first  hypothesis  we  exandoed, 
but  vaa  foond  to  be  laniflldent. 

(1)  Toiuened  soil  aott  treated  widi  a  saiaH  quantity 
ot  toluene,  wfaiA  n  rabsequently  allowed  to  evaporate 
fa  sfhs  widioat  waahtng  aoythlng  from  the  sdl)  is  more 
fertile  and  more  favourable  to  bacterial  activity  than  the 
original  untreated  soil. 

W  When  an  aqueona  exiraet  of  oatreated  soil  is  added 
to  me  tohmied  sidl,  Oere  la  a  atld  further  increase  in 
ferdlHy  and  in  haelerlal  acUirity.  The  same  result  follows 
when  a  minute  amount  of  the  untreated  aoU  Itself  la  added 
Instead  of  the  aqueous  extract. 

M  Whso  a  lartfer  quantity  (5  per  c«it.)  of  the  untreated 
sen  la  mUtA  a  sbnilar  effect  is  produced  for  a  time,  then 
the  hactsrtal  activity  beftins  to  be  depressed.  Thia  action 
Inereasef,   and  finally  the  depression,  both  in  bactsrial 
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activity  .inl  in  l>^itili:y,  is  out  i'(  all  [jroportivin  lo  the 
5  per  ctn;.  nf  s>i;l  oiii^in.nlly  add'-d. 

Exp'^rimiT.l  {^)  ;m  cuiiciiuivc  a^a.nst  llu;  hypoth'-sis  that 
.1  -.  li.ili'i  loxin  ''xists  in  the  untr-.iti'i  v.lnil:  r.i^i  l,).; 
put  aul  of  action  by  toluene.  For  such  .1  tox:r;  blluuld 
cause  a  decrease,  and  not  an  increase,  in  pruducuv.  ncss. 
E.xperimcnt  (j)  is  equally  conclusive  .i,:;ni:ist  a  relatively 
insolubli"'  roxin  ;  h.id  this  br.i^n  prr'ir.Tit  th"  depression  should 
have  shown  itself  at  once,  and  should  have  been  pro- 
portional to  the  amount  of  toxin,  <.e.  of  untreated  aoU, 
added. 

'I  lii:  i;'n:vlh  (if  tho  inj'j:  ious  f.iLtor  in  rxpr  rimcnt  (j) 
Seenis  l\j  n  .  1  ■•ssi;.-itL'  .i  lnolo^ic.il  }i)  py.hrsis.  Considering 
these  and  our  o^It^i  r  xpn  uiv.nts  in  df..iil,  LV.  Hutchinson 
and  I  see  no  w.iy  nui  ol  she  Ciinclusiiin  :hat  i.r^aiiisnis  are 
present  in  sail  inhihiting  the  devclopniml  01  batt-ria,  and 
therefore  ci  ji!  int  food.  The  organisms,  \vha;<^v>  r  they 
are,  must  1h?  i.irger  than  bacteria,  or  th'-v  would  occur 
in  the  I'xt:  u  t  of  experiment  (2)  along  vvuh  the  numerous 
hart.  ria  ilv-ta^  present — indeed,  the  beneficial  effect  of  thts 
extiatt  was  r.'.Tced  to  the  unweakened  r.nccs  of  bacteria 
present,  partial  stt  rih^atimi  havin;;  somewhat  weakened 
the  soil  bacteria-  l"u:ihcr,  they  di-velop  more  slowly  than 
bacteria.  .As  sirriilat  piienomcna  have  iKfn  obs,  ivrd  in  all 
the  soils  examined,  we  are  justified  in  supposing  that  the 
or^an.snis   are   wideiv   di-tributed,   and  constitute  an 

iaipoilaiu  factor  in  soil  fertility. 

Mr.  Fletcher's  wat< : -ciilti;r  :-  .-xperiment  is  not  germane 
to  the  point.  A  toxic  iK.n\v  tbat  occurred  there  would  not 
necessarily  come  direct  from  fbo  plan;  or  be  found  in  thi- 
soil.  It  is  extraordinarily  dilVicult  to  keep  prolonged  water 
cultures  sterile,  and  until  some  attention  is  paid  to  the 
bacterial  changes  going  on  it  is  impossible  to  regard  the 
results  as  proof  of  the  presctice  ot  toxins  in  soils.  Indeed, 
I  know  of  no  satisfactory  r  viilf  nce  uf  their  existence  in 
normal  soils  I'^.  J.  RiissHX. 

Kothamstcd  Experinvjiu  Station,  Ilarpenden. 

Pneumatolysis. 

It  is  ;lii:  nine  years  this  month  sine-:'  Xati  rk,  uver 
diltident  iiitiials,  published  my  first  scientitic  communica- 
tion that  ever  saw  print.  For  more  than  thirty  of  those 
years  I  have  been  iniich  interested  in  the  physics  of 
plutonic  rocks.  Quite  rei  enil>  an  event  h.is  occurred 
which  mtt<!t  be  almost  withutit  preredent  in  science.  The 
petiuloL;ists  I'.ave  apparently  f  pudiatrd,  with  unanimity, 
what  is  an  axiom  beyond  dispute'  with  chemists. 

For  some  years  past  the  pe;io'.o!;y  of  plutonic  rocks  has 
bucn  based  on  the  new  doctrine  of  "  pneumatolysis,"  or 
the  solvent  powers  of  gases  over  solids. 

Perhaps  the  last  published  important  woric  on  chemistry 
is  the  English  version  of  OstwaW^  "  I- und  unental  Prin- 
ciples of  Ch  rTiistrv,"  iqoo.  Referring  in  that  worlc  to  a 
certain  diagram,  representing  the  behaviour  of  one  solid 
and  one  gas,  the  author  writes  ; — 

"  From  this  point  the  liquid  phase  exists  in  tlie-  presence 
of  the  gaseous  phase  to  the  end  of  ilic  diagram,  because 
solid  substances  do  not  form  sttulimu  «nlh  fates  "  (pp. 
iS(>-7).    Italics  mine. 

1  belinvc  that  every  cli-ini-t  wiil  assen"  to  the  ,'ibove 
statcmpn?.  If  a  '^nf  is  to  ir.ix  with  a  solid,  as  a  solution, 
the  solid  must  first  h-  vajjourised ;  but  if  this  be-  sei  tlie 
greatrr  part  of  twcniicth-centuiy  petrology  breaks  down, 
because  It  ia  everywhere  relying  on  the  tnidi  of  pneumato- 
lysis. 

From  the  student's  point  of  view  the  sitii.T.ion  is  as 
paralysing  as  it  is  «nip'  f\ ir.i,',  and  there  seems  nothing 
to  be' done  hut  t<^  put  .iwav  ;ii<'  niirroscope.  It  IS  no  work 
for  students  to  discuss  ftrst  principles. 

Soutfawood,  Torquay,  April  tt.      Aannni  R.  Himr. 

Anomalous  Readini;  of  Hvgrrometer. 

May  not  the  observation  referred  to  in  Natqmi  of 
April  7  (p.  165)  be  a  very  simple  case  of  latent  heat  OVoitl- 
tion  by  condensation  wlien  the  atmosphere  is  supersaturated 
with  vapour?  I  think  I  have  seen  the  wet  bulb  retfiaier-> 
ing  a  temperature  higher  than  the  dry  bulb;  but  iMa 
explanation  seemed  at  the  time  ao  ObvlOW  that  t  mada  IIO 
careful  verification  of  the  apparent  phenomenon. 

HOOR  RttMaotON. 

Bootham  ScIumI,  York,  April  11. 
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AMERICA'S  DESERT  VEGETATION.* 

'T'HE  popular  impression  of  a  desert  as  an  endless 
plain  of  tawny  sand,  rainless,  and  utterly  devoid 
of  vefjetation,  or  perhaps  showinff  a  distant  oasis,  bears 
but  slij^ht  resemblance  to  the  desert  overlooked  by  the 
botanical  laboratory  near  Tucson.  Here  considerable 
variety  of  vejielalion  prevails;  in  the  streams  and 
river  aquatic  plants  flourish ;  along  the  river  banks 
rise  poplars  and  willows;  on  the  alluvium  of  the 
"  flood-plair>"  is  mesquitc-forest,  in  which  acacias  and 
another  leguminous  species,  Prosopis  velutina,  live 
side  by  side  with  elder-trees  and  ash-trees ;  approach- 
ing the  hills  other  types  of  vegetation  appear  in  the 
dried  water-courses,  and  on  the  gravelly  and  sandy 
slopes,  in  both  of  which  sites  grows  the  notorious 
creosote-bush  (Larrea);  while  on  the  hills  are  found 
yet  other  plant-communities,  including  giant  cacti 
and  Fouquieria.  In  the  winti-r  and  summer  seaM>ns 
of  rainfall—  scanty  though  this  be — the  scene  changes 
like    magic,    for    thousimds    of    short-lived  annual 


case  near  rivers,  atmospheric  factors  militate  againtl 
luxuriance  of  growth  or  multiplicity  of  species.  In 
less  moist  soil  desert-plants  evade  or  withstand  the 
danger  of  desiccation  by  their  possession  of  peculiar 
characters  that  may  be  phybiological  or  morphological 
and  anatomical. 

As  regards  physiological  peculiarities,  the  dc<«rt 
plants  that  are  capable  of  reviving  afttT  thoroujjh 
desiccation  are  few  in  number  and  are  limited  to 
lowly  organised  types,  such  as  lichens  (yet  these  bv 
no  means  lack  protective  arrangements,  as  is  indi- 
cated in  Dr.  Kink's  article  on  lichens  in  the  volunv 
under  review).  On  the  other  hand,  many  flouerinj; 
plants  exhibit  in  their  life-history  a  rhythm  th.it 
enables  them  to  thrive  in  the  desert  without  the  aid  ol 
any  adaptive  structural  features.  For  instance,  in 
deserts  there  are  many  ephcmerals  that  spring  up  in 
the  rainv  season,  and  within  a  few  weeks  produce 
leaves,  Aower  and  fruit,  and  die.  They  evade  the 
true  desert  conditions,  and  survive  in  virtue  of  their 
rapid  completion  of  the  life-cycle  nt  a  definite  season. 


Fi<i.  I  — Ri^hi  tid«  of  Kulch  n.-ar  Laboralorv,  with  Kcnro 


(ephemeral)  herbs  spring  up  and  clothe  the  ground 
with  fresh  verdure  that  contrasts  with  the  ashen  or 
bluish-green  lints  of  the  bushes  or  bizarre  succulents. 

Variety  of  water-sujjply,  of  slope,  and  of  soil  (clay, 
gravel,  sand,  alluvium,  hard  pan,  saline  spots)  evoke 
corresponding  variety  in  the  vegetation  of  this  patch 
of  desert,  and  render  the  site  eminently  suitable  for  a 
but.inical  laboratory  and  for  the  solution  of  ecological 
and  physiological  problems  by  observations  and  ex- 
periments on  desert  plants  in  their  natural  surround- 
ings. 

Desert  plants  arc  exposed  to  the  danger  of  de.ith 
from  desiccation  by  reason,  first,  of  the  various  in- 
tense climatic  factors  tending  to  cause  excessive 
evaporation,  and,  secondly,  by  the  scantiness  of  the 
water  available  for  absorption  by  the  rot)ls.  Hence 
even  where  water  is  abundant  in  the  soil,  as  is  the 

•  •'  DiMributinn  ami  Movmcnu  of  Hwrl  I'laniv"  By  V.  M.  Spalding. 
Pp.  v+144.    (Wailiinuion  :  Carnejic  ln>li  utiun,  igoq  ) 
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In  the  Etrvpti>-.\rabian  desert  there  is  but  one  .innual 
rainy  season,  namely,  in  winter,  and  consequently 
only  one  annual  crop  of  winter-ephemerals.  Xe'ir 
Tucson,  however,  there  are  two  rainy  seasons— in 
winter  and  summer  respectively — and  correspcmdinj; 
crops  of  winter-ephemerals  and  summer-ephcnierals. 
These  two  plant-communities  consist  of  entirely 
different  sets  of  plants,  the  seeds  of  which  (according  to 
the  information  in  this  volume)  will  not  germinate  .it 
the  particular  rainy  season  during  w  hich  they  are  wont 
to  be  inactive. 

The  structural  characters  enabling  desert  plants  to 
exist  have  been  de.nlt  with  by  \'olkens  and  other 
investigators,  and  addition:il  details  have  more 
cently  been  supplied  by  workers  at  the  Tucson  labora- 
tory. But  the  main  value  and  novelty  of  the  work 
conducted  in  connection  with  this  laboratory  lies  in 
the  investigation  of  the  behaviour  and  physiological 
activity  of  representative  species,  also  in  the  thorough 
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analysis  of  the  conditions  prevviiling  and  determining 
the  precise  local  distribution  of  species  and  coniinuni- 
ties,  including  the  changes  taking  place  in  the 
arrangement  of  the  vegetation  by  colonisation  and 
invasion. 

In  the  various  s^xtions  of  the  volume  under  review, 
interspersed  in  the  discussion  of  general  principles,  we 
tind  many  interesting  details  regarding  certain  species 
that  we  can  piece  together.  For  instance,  we  learn 
that  the  giant  cactus,  Cfreus  f;if;atileiis,  which  raises 
its  fluted  columnar  stem  up  to  a  height  of  fifty  feel, 
was  shown  by  Mrs.  K.  S.  Spalding  to  act  as  a  vast 
expanding  and  contracting  reservoir,  as  its  ribs  and 
furrows  f>ermil  of  bellows-like  action.  This  plant,  like 
some  other  desert-plants,  possesses  extensive  shallow 
roots,  which  are  very  efficient  collectors  of  water 
d«Tivod  from  feeble  showers;  for  .Mrs.  Spalding  found 
that  after  a  rainfall  of  0  5  inch  "  the  stems  expanded 
steadilv  for  three  weeks."  Such  a  slight  fall  of  rain 
would  cause  an  apprecLible  increase  in  moisture  only 
to  a  depth  of  less  than  four  inch(>s.  so  that  the  utility 
of  shallow  roots  is  clearly  demonstrated,  although  so 
manv  dcs<"rt  plants  have  extraordinarily  deep,  rela- 
tively unbranched  roots.    In  connection  with  the  ques- 
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tion  of  wat«T  su|>ply.  Dr.  Livingston,  in  his  valuable 
.irticle  on  the  soils,  shows  by  means  of  curves  that  the 
effects  of  atmosphi-ric  precipitation  on  moisture  in 
ihe  soil  regularly  "lag"  behind  the  actual  falls  of 
rain,  so  that,  with  certain  depths  of  root,  the  plant 
does  not  immediately  profit  by  showers,  nor  does  it 
suffer,  pari  passu  with  absence  of  rain,  from  lack  of 
supply  of  water.  To  return  to  the  consideration  of 
Cereus  giganteus.  Mr.  J.  C.  Blumer  clearly  shows 
thai  individuals  of  this  species,  as  of  certain  others, 
.ire  more  numerous  on  the  southern  slopes  of  hills. 
Inasmuch  as  other  species  show  a  preference  for  the 
more  favourable  northern  slopes,  there  is  a  difference 
in  the  vegetation  of  the  different  sides  of  hills  or 
gulches ;  and  it  is  shown  that  on  the  northern  side  of 
the  latter  the  difference  tends  to  become  accentuated 
with  time,  becau.se  the  more  numerous  individuals 
and  species  present  tend  to  cause  an  accumulation  of 
humus  and  a  consequent  amelioration  of  the  soil. 

The  section  of  the  volume  dealing  with  the  geology 
of  the  desert,  written  by  a  geologist,  Prof.  Tolman, 
seems  in  subject-matter  rather  out  of  place,  as  it 
abounds  in  diffuse  and  irrelevant  generalities.  Among 
these  the  statement  that  "  Europe  is  behind  America 
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in  the  study  of  these  newer  phases  of  geology  "  would 
perhaps  have  been  nearer  correctness  a  dozen  years 
ago. 

One  chapter  differing  from  the  others  in  being  not 
particularly  applied  to  Tucson  desert  is  that  on  the 
origin  of  desert  floras,  written  by  Dr.  D.  T. 
MacDougal,  who  deals  rather  with  the  possible  mode 
of  evolution  of  biologic  types  than  with  the  origin  of 
the  desert  flora.  He  affirms  that  consideration  of  the 
known  facts  "  leads  to  the  inevitable  conclusion  that 
the  fonn-characters,  moisture-conserving  capacities 
and  resistance  to  desiccation,  distinction  of  xerophylic 
species,  must  have  made  their  appearance  within 
comparatively  recent  geologic  time."  In  the  light  of 
the  geological  evidence  suggesting  the  former  exist- 
ence of  deserts,  and  in  view  of  the  difficulty  of 
geological  preservation  of  the  remains  of  desert-plants 
(except  in  oases  or  by  rivers),  such  a  conclusion  seems 
open  to  the  gravest  doubt ;  and  scepticism  as  to  its 
correctness  will  be  heightened  by  our  knowledge,  not 
only  of  the  existence  of  xert)phytic  Cryptogamia  and 
Phanerogamia  of  all  ranks,  but  also  of  the  distribu- 
tion o(  such  remarkably  isolated  tj-pes  of  desert  plants 
as  W'elwitschia  and  .\canthosicyos.  An  ,-idditional 
consideration  militating  against 
Dr.  MacDougal's  conclusion  is 
that  xerophytic  characters  are 
evolved  with  considerable  facility, 
as  is  demonstrated  by  the  fact  th'at 
various  .xerophytic  communities 
(in  deserts,  for  instance)  in  differ- 
ent parts  of  the  world  generally 
inclutle  :i  relatively  large  number 
of  endemic  forms  that  are  defi- 
nitely allied  to  and  derived  from 
the  adjacent  non-xerophvtic  flora. 

In  congratulating  Mr.  V.  H. 
-Spalding  and  his  collaborators  on 
this  valuable  contribution  to  our 
knowledge  of  the  ecology'  of 
desert-plants,  and  on  supplying 
ample  justification  for  the  founda- 
tion of  a  desert  laboratory,  we 
may  perhaps  be  forgiven  for  add- 
ing a  prayer  to  .American  botanists 
that  when  they  use  local  or  popu- 
lar names  of  plants,  they  will,  at 
least  on  first  mention  of  these, 
also  give  the  botanical  names. 
The  omission  of  this  precaution 
causes  botanists  of  other  countries  to  lose  more  than 
time  in  the  endeavour  to  le.trn  what  plant  is  being  re- 
fi-rred  to.  For  instance,  early  in  the  volume  under 
review,  reference  is  made  withcnil  any  explanation  to 
the  "sahuaro."  the  "creosote-bush,"  "cotton-woods," 
the  "ocotillo";  yet  few.  if  any.  Kuropean  botanists 
would  know  the  identity  of  all  these,  or  that  these 
names  represent  respectively  Cereus  giganteus,  and 
sjjecies  of  Larrea,  Populus,  and  of — the  reviewer 
imagined  that  he  rememberetl  the  generic  name  of  the 
last,  but  has  been  compelled  to  interrupt  this  sentence 
and  waste  ten  minutes  in  fruitless  search. 

Percy  Groom. 


NUBIAN  ARCHEOLOGY.' 

THE  first  publication  of  the  Egyptian  Department 
of  the  Pennsylvania  I'niversity  Museum,  under 
the  direction  of  Prof.  Randall  Maciver,  is  one  that 
shows  great  promise  for  the  future.  Thanks  to  the 
enlightened  financial  support  of  Mr.  Ecklcy  B.  Coxc, 

»  "Areiki."  By  R.  R«nd»ll  M*civ«r  and  C.  I.«c»n»rd  Woollry.  With  a 
chupler  on  Mtroilic  inicriplionv  bv  K.  LI.  Ijnfliih.  Pp.  i6  +  pla««« 
(Oxford :  I  cltc'prru  and  I'laio  printed  by  Horace  Harl  at  Ihc  Univ«i>ily. 
Prtvs  >99i.)  I'rice  ti.  tt.  ati. 


Fit.  3.— I.«ri  ude  oTsulch  near  LaboraiOfy,  with  CTncially  oortb  exposure. 
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jun..  Prof.  Maciver  has  been  enabled  to  initiate  a 
progmniinc  of  archseological  exploration  in  Ej^ypt 
which,  if  continuod,  will,  under  the  leadership  of  this 
most  competent  archaoloRist,  undoubtedly  result  in 
intercitinc  and  important  discoveries. 

Prof.  .Maciver  has  chosen  for  the  scene  of  his  work 
a  portion  of  the  Nile  valley  which  has  hitherto  seemed 
most  unpromising,  the  barren  Nubia  that  lies  between 
the  first  and  second  cataracts.  The  nature  of  the 
country,  in  which  the  river  Hows  practically  through 
desert.'  with  only  the  narrowest  fringe  of  cultivation 
along  its  banks,  seemed  to  deny  the  possibility  of  any 
important  ancient  centre  having  been  established  there, 
and  the  temples  that  were  erected  by  the  river-side  ■ 
seemed  to  be  the  memorials  more  of  Egyptian  imperio- 
roligi<>u>i  pride  than  of  real  civilising  energy*.    There  I 


liminary  tour  of  his  Nubian  district,  which  resuItH 
in  the  publication  of  a  careful  and  detailed  report  on 
the  archa.'ological  probabilities  and  possibilities  of 
Nubia.  Then  the  Survey  Department  started  a 
thorough  and  comprehensive  exploration  of  the  whcde 
district  (including  excavations  under  the  direction  of 
Dr.  Rcisner  and  .Mr.  Firth,  which  began  its  labours 
at  .Shellnl,  and  is  now  slowly  working  southwards). 

Independent  explorers  were  also  summoned  to  the 
work.  Prof.  Garstang,  of  the  University  of  Liverpool, 
carried  out  a  season's  work  at  Koshtamneh  which 
was  productive  of  interesting  results.  Unluckily,  it 
has  remained  a  niraf  X«yi>/j«i«>r.  Prof.  Garstang  wa* 
drawn  aside  from  the  comparatively  dull  antiquities 
of  Nubia  to  the  more  beautiful  trophies  to  be  found 
in  the  necropolis  of  .Abydos,  but  he  has  now  turned 


Nubian  Cavtle  near  Amada;  Pertud  of  Thothmcs  III.    View  loukiog  from  the  Nonb-cast  Cofocr.    From  "  Arcika." 


is  little  doubt  that  no'  serious  attempt  to  seek  for 
remains  of  antiquity  in  this  region  would  have  been 
made  even  now  had  it  not  been  for  the  fact  that  the 
proximate  raising  of  the  level  of  the  .\swfm  Dam 
threatened  the  drowning  of  the  ancient  banks  for  a 
considerable  distance  upstream,  and  the  consequent 
destruction  of  any  historical  evidence  that  might  be 
buried  near  them.  The  attention  of  the  Service  des 
.Antiquit^s,  the  archaeological  branch  of  the  Egyptian 
Public  Works  Department,  was  at  once  directed  to 
the  necessity  of  s;iving  such  historical  evidence  so 
far  as  f)ossible,  and  the  director-general  of  the  Service, 
Sir  Gaston  Maspero,  K.C.M.G.,  commenced  the 
organisation  of  a  general  archaeological  campaign  in 
Nubia.  Mr.  \.  E.  Weigall.  the  inspector  of  antiquities 
for    Upper   Egypt   and   Nubia,   undertook   a  pre- 
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again  southwards,  to  the  Sudan,  and  time  may  yet 
bring  him  back  to  assist  the  researches  of  Mr.  Firth 
and  Prof.  .Maciver  in  Nubia.  Prof.  Maciver  was  last 
in  the  field,  but  has  alreadv  made  most  interesting,' 
finds,  which  arc  described  in  **.\reika,"  the  volume 
under  review.  Assisted  by  Mr.  C.  Leonard  Woolley. 
he  has  explored  the  region  between  Korosko  and 
Amada,  known  as  El  Kigha  or  .\reika,  which  gives 
its  name  to  the  book.  Here  he  has  carried  out  thre^ 
excavations;  first,  that  of  the  castle  of  a  Nubian  chief 
of  the  time  of  Thothmes  IlL,  near  Amada;  secondly, 
that  of  a  neighbouring  cemetery  of  earlier  date; 
thirdly,  and  most  important  of  the  three,  that  oi 
a  cemetery  of  Roman  date  at  Shablul,  opposite 
Korosko. 

The  Nubian  chief's  castle  is  a  queer  conglomera- 
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tiiin  of  buildings   of   .•ibM>hittl'.    n.  n-Egjplian  and 
nvm'  cr  l»'>s  negro  tvpc,  showing  all  tlic  negro's  in- 
ability 10  iliink  oul  or  carry  oul  a  coherent  plan,  or 
sKiduce  any  sensible  bviildin;^  bigger  than  a  simple 
hut.    There  i$  litUc  doubt  that  the  Nubian  p<i]nilati(>ii 
is,  and  has  always  been,  fondameatally  nesn>>d.  and 
no  doubt  in  ancient  Egyptian  d.iys  it  u-as  nearer 
the  tu  gro  than  it  is  now.    The  cemetery  might,  from 
the  nature  of  the  antiquities  found  in  it,  be  dated  to 
.1  period  cc  iilenipor.iry  with  the  f?c;\|i(i  in  pri  ii\  i- ^-.tic 
ixriod.    But  Prof.  N!aciv<r  w<  11  in^ir.ts  oul  ihat  the 
barbaric  culture  of  th<   NiK  i  -,  which  was  raised  and 
»>rganised  into  a  civiiisauon  in  tgypt  b<-fore  the  bo- 
ginning  of  the  First  Dynasty,  continued  in  its  primi- 
tive lorin  in  Nubia  throughout  lu»tory,  and  even  now 
potteiy  not  distantly  akin  to  the  prehistOiric  E^ptian 
1$  stiU  made  there.   So  that  we  cannot  say  that 
primkivv  remains  in  Nubta  are  necessarily  primeval 
in  date.   This  explains  the  phenomenon  of  the  "  Pan- 
Grave   People"   of  the  Xflth  Dyn.i^ty  in  I'pper 
Egypt.    The  isolated   ri;\|i  i  iii   v.ii'fnients  ci  ilii^ 
people,  w  hos»j  potter\       so  i  !ns<  1\    ui  ilogcius  to  Ui.i! 
of  till-  (■rin:!ii\i.-  l-;i:y!)!i.:ns,  hut  uh^-r  "  Sliddle  King- 
dom '  d;ite  i*  certain,  were  originally  dscovered  by 
Prof.   Flinders   Petrie.    They  remained   an  enigma 
until  Mr.  Weigall  discovered  that  the  earlier  Nubian 
cemeteries  were  larg«Iy  of  "Pan-Gntve"  type,  and 
that  "  Pan-Grave "  pottery  was  common  there,  Ir 
«-as  then  supposed  that  the  Egyptian  "Pan-Grave" 
remains    were    the    relics    of    Nub'uin  conquerors 
.It  the  time  of  the  Xllth  Dynasty.    Prof.  Maciver, 
following"  up  ihr  cliji-.  Mij>]j:i>c>  in  (hr  |)ri'srnt  \\,1;h!i.' 
that  the  E;;'.  j/ii.ui  "  Tan- tj rave  "  piuplc-  %\ft<'  Wibi.m 
potters  iinp'irtrii    inln   Egypt  to   ni;ik>>   tl'.cif  sjK'ti.il 

gottcry  (wiiicli  was,  in  its  way,  finer  than  that  ul  the 
gypti.ins).  To  me  it  seems  more  probable  that  they 
were  not  merely  potters,  and  I  wcnild  ^cv^  in  them 
simply  colonies  of  deported  Nubian-,  hri-u^lu  bark 
by  the  conquering  Pharaohs  of  the  Xllth  Oynastv 
the  ^"living  prisoners."  trophies  of  their  Nubiim 
razzias  which  are  often  mentioned  in  the  inscriptions, 
and  settled  in  v.ncnnt  lands  of  Upper  Egypt. 

The  discoveries  ai   Sliahtu!  arc  of  importance  as 
definitely  iiltiuitjiug  lh<j  prtniucts  of  a  peculiar  art,  long 
known  and  correctly  identified  as  of  Koin  in  datf  lit  is 
especially  well  represented  in  the  collections  of  the 
British  .\Iuseum),  as  Nubian.    The  later  specimens  uf 
the  painted  pottery  of  this  style  clearly  connect  on  to 
the  crude  productions  of  the  Coptic  potters,  and  this 
wtts  always  seen,  but  Prof.  Maciver  and  Mr.  WooUey 
have  shown  that  the  same  style,  whidi  is  Nubian 
*>nly,  goes  back  well  into  the  Ptolemaic  period.  Its 
earlier  prc>ducts  are  quite  Egyptian  or  Greek  in  the 
choice  of  nii'fivrs,   hut   tliriju^^hout  the  whole  series 
there  ruDS  ii  note  of  peculiar  originality  of  treatment 
which  can  only  be  due  to  the  Nubian  potter  himself. 
This     i);iin'f'd    p>ottery    is    splendidly    illustrated  by 
coloijrcd     plates     which    accurately    reproduce  the 
originals.    Its  decoration  is  extremely  interesting,  and 
the  comments  of  the  authors  themselves  on  it  are  must 
illumijiatiRg.  But  to  quote  the  opinions  on  it  of  pro- 
fessors of  artlsde  style  who  are  evidently  not  griftcd 
with  much  historical  sense  was  unnecessary :  Prof. 
Meurer's  opitiion  that  a  certain  design  of  a  crescent 
with  .-I  cniss  (a  modification  of  t!ie  ankh,  tlie  symbol 
of  lifi'l  t>js  tills  Rornan-Nuliian  pottery  is  a  (Jcscendant 
of  the  Minoan  ("retan  rnotivi;  of  the  Double  Axe  above 
the  Horns  of  Consecration  (so  well  known  from  Dr. 
Evans's  discoveries  at  Knossos)  is,  frankly,  absurd, 
and  we  wonder  that  our  authors  did  not  pass  over  it 
in  respectful  silence.    .Xs  it  is,  their  reviewers  have  to 
chronicle  it  with  disrespectful  mirth. 

Prof.  Meurer  lias  supposed  that  the  two  designs  arc 
connected  because  they  are  alike,  ignoring  the  absence 
of  all  known  connecting  links  between  them  during 
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the  ?.pac<'  of  a  mltl'  nuiuni  and  a  half.  The  only  possi- 
bility of  tlie  Nubi.ui  design  being  descended  from  the 
Cretan  would  lie  in  an  Egyptian  adoption  and 
naturalis;ilion  of  the  Cretan  design  in  the  time  of 
the  .Wlllth  and  Xi.Xih  Dynasties;  and  though  the 
Egyptians  did  for  a  time  take  over  some  Cretan 
artistic  ideas,  they  never  took  over  the  idea  of  the 
Double  .Vxe  above  the  Horns  of  Consecration;  and 
naturally  they  did  not,  because  they  did  not  take  over 
the  wor-!i.ip  'A  the  Cretan  gods,  whose  symbcK  these 
were  (thuugli  cults  akin  to  those  of  Crete  m ay  ha%-c 
been  known  in  the  Delta  at  an  inly  pvrlod). 
Wc  prefer  our  authors'  own  ideas  without  tli.  so 
of  Prof.  Meurer.  Throughout  thi  ir  work  tliey 
themselves  had  made  only  one  remark  which  calls 
for  criticism — the  description  of  the  ankht  the  symbol 

of  life,  as  the  "NtleJce)'."  The  anltft  was  not  a  k<;y. 
and  had  nothinfr  to  do  with  the  Nile.  It  was  a  con* 
vcndonal  repre>entntion  of  a  man*s  girdle,  wittt  the 
tied  ends  hanging  down  in  front. 

The  book  concKali  s  with  a  paper  on  the  inscriptions 
in  "Meroitic"  fi  rm  of  (he  Demotic  script,  of  which 
many  specimens  were  fijun<!  hv  the  explorers,  and  its 
relatiori  to  the  Meroitic  hiennilvphic  inscriptions,  by 
Mr.  F.  IJ.  Gritlith.  Mr.  GrilTith  here  m.ikes  the  first 
step  to  a  decipherment  of  both  scripts,  and  has  estab- 
lished several  curious  and  unexpected  facts  with  regard 
to  them.  This  discussion  of  the  relation  of  their  Ian* 
guac:e  to  the  Nubian  of  Ctirbtian  times,  lately 
studied  by  Profs.  Schiifer  and  Sdimidt,  is  very  sug- 
gestive. 

In  cnclusion,  Messrs.  "NT  u  iMT,  \'\'."  ll'  v,  and 
Grirtith  must  be  congratulated  i.tt  ilio  prt  duution  of  a 
tnost  interesting  contribution  to  a  little-known  branch 
of  Nilotic  (if  we  may  not,  strictly,  say  Egyptian) 
archaologr.  H.  'R.  Hall. 


¥ROM  THE  CAPE  TO  CAIRO   WITH  A 
MAGNETOMETER. 

TOURING  the  last  twentjr  yw*  a  great  manv 
*^  observers  have  carried  on  magnetic  work  in 
different  parts  of  .\frica.  \  summnry  nf  the  results 
up  to  iQoo  at  the  Cape  of  Good  Hope  has  been  col- 
1  Ctr  l  ind  published  by  Prof.  Morrison  and  the  writer.' 
111(1  one  for  Northern  Africa  bv  Mr.  B.  F.  E.  Keeling;' 
ince  i8(j8  a  magnetic  survi  y  of  South  .Africa  has  been 
ill  |irr»£fr*»<s': ;  het-A  oeii  that  (iate  and  1006  observations 
i.ikt-n  at  ir.orr  t!',,;n  four  hundred  stations  by 
Prof.  .Morrison  and  the  writert  with  asaistaoioe  at  one 
time  and  another  from  Mr.  S.  S.  Hough,  Prof.  A. 
Brown,  Prof.  L.  Crawford  and  Mr.  V.  A.  Lowinger.  A 
report  bv  the  present  writer  on  the  work  during  this 
period,  mcluding  a  si::t,iii.ir\  f,f  tlic  .arli.-r  work  in 
.Africa,  south  of  the  Z  unh.vi,  w  as  pul)lis};,  d  for  the 
Royal  SiH  iety  at  tlv  (  ambt  i<!i^>f  rnivrr-iiv  Press.' 

Notwithstanding  the  considerable  amount  of  work 
done,  there  was,  and  still  is,  a  lack  of  magnetic  data 
for  great  tracts  of  what  is  now  no  longer  geographi- 
cally  the  unknown  continent.  WlUt  the  purpose  of 
obtaining  some  infocmation  in  parts  magneUcatly  unp 
known,  the  writer  submitted,  tn  1907,  a  scheme  of 
work  through  C>r.  L.  A.  Bauer,  director  of  the  Depart- 
ment of  Terrestrial  Magnetism  of  the  Carnegie 
Institution  of  Wash  in;;  ton,  to  the  trustees  of  that 
body.  In  this  scheme  he  proposed  to  continue  the  line 
of  magnetic  stations  alreadv  occupied  between  Cape 
)  Town  and  the  Victoria  Falls  to  Gondokoro,  on  the 
Nile.  North  of  that  it  was  not  deemed  necessary  to 
observe,  as  the  Survey  Department  of  the  Egyptian 
Government  had  already  put  forward  proposals  for  a 

•  "MigBtrlc  KIcmrnK  at         Cape  otC,:  -'.  Iti  By  MtMXit  nA 
Mnrtii'in.   (Train.  S  \.\'  S.,  vn^  x\\  .  tty,\  ) 

-  *  MagntticObMnrMiona  in  EfypC*'   By  n.  F.  E.  KcvDnfr  (iMil.) 

*  ••  KefMNt  tt  «  tUfHOc  9mv*f  «f  South  UmT  By  JI.  C-HBiiMtA 
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magnetic  survey  of  L^ypt  and  the  Sudan.    It  was 
intended  also,  should  time  permit,  to  make  obcerva- 
lions  in  German  South«west  Africa. 
These  proposals   met  with   the  approval  of  the 

trustees  of  the  Carnepie  Institution,  and  they  alio- 
cated  a  sum  of  loooi.  for  the  work.  In  the  fir«t 
instance  ttn-  prii|)i>s.ils  ciiiitcinpLii'-d  only  on*-  fi*  Ki- 
party  with  one  ob>t  r\  <  r ;  later,  however,  the  writer 
modified  his  plan  so  .is  tn  include  a  second  observer,  in 
the  hope  of  bfinjT  able  to  have  two  field>parlies.  At 
his  BugK^estion  the  Department  of  Terrestrial  Maf^- 
netism  in  Washinirton  appointed  Prof.  Morrison  as 
second  observer.  The  ndditional  money  necessary  was 
provided  by  the  (lovernnitrit  (trant  Committee  nf  the 
Royal  Society  fi^o/.).  -ifiJ  L>y  Dr.  L.  S.  Jameson  and 
.Sir  Lewis  Michell  (100/.) 

The  work  bc^-^an  at  the  end  of  November.  iqo8. 
when  the  writer  left  Ceres  Road,  in  the  Cape  Colonv, 
for  Windhuk,  in  German  Soulh-west  Africa.  This 
journey  lasted  four  months.  During  February  nnd 
March  of  iq'kj  Vrnf.  MorriMni  made  ol)Nrrvntions  .nloiii; 
the  railways  in  tlie  nnrihern  part  uf  the  "^ame  retjion. 

In  .April,  1900.  rejieaf  observations  were  made  in 
Capo  Colonv  and  in  Rhodesia,  and  Pruf.  Morrison 
also  made  (■bscr\'ations  between  the  \'icSiiria  Falls  and 
Broken  Hill,  the  then  tenninus  of  the  Beira  and 
Mashonabind  Railways. 

The  two  observers  left  Broken  Ui!I  in  tli<^  l)e<'iri- 
ninp  of  May,  and  ni.irched  to  Alierturn  t'lu  Vml 
Ros<b<'ry.  .After  Broken  Hill  the  oriK  nu-ms  of  trans- 
port was  bv  porters;  one  set  nf  instj  uiin  iim  \vr\«  car- 
ried from  there  more  than  .'(khi  tTiiles,  the  othi  r  more 
than  1400,  the  whole  distance  Iteing  accomplished  with* 
out  mishap  to  any  of  the  instruments. 

At  .ATx-rrurn  fh<'- ohserv t  rs  senarated:  Prof,  Morrison 
procfi'ded  to  the  northern  end  uf  Lake  Nvasa,  then 
down  the  Nyas.Tl and  iilaieau  and  the  .Siiire  and  Zam- 
bezi vallevs  to  Cliind<  ;  from  there  he  went  by  sea  to 
Dar-es-Salaiim,  and  made  observations  between  it 
and  the  terminus  of  the  railway  which  goes  from  thai 
place  inland.  He  was  able  to  secure  n  numlier  of 
Dbser\'ations  which  will  bo  of  preat  value  for  defer- 
minintr  the  secular  variations  of  the  magnetic  elements 
in  tliat  part  <d  the  world.  l-*inall\  ,  he  made  n  number 
of  observations  alonp  the  Uganda  Railway  from  Mom- 
basa to  Port  Florence. 

The  writer  went  overland  from  Aberoom  to  Bis- 
tiuuxkburfT)  a  German  station  on  the  south  shore  of 
Lake  Tanis^anyilta.  From  there  he  marched  to  Tabora. 
an  important  town  in  German  East  Africa ;  observa- 
tions could  not  he  made  alonp  the  shores  of  T.iti- 
jranyika,  as  he  liad  orieinally  intended,  because  the 
steamer  had  temporarily  ceased  to  run- -the  two  white 
men  on  it,  the  cnntain  and  the  eni^ineer,  having  con- 
tracted sleepini:  siekness.  From  Tabora  he  ioumeved 
overland  to  Bukoba,  a  German  port  oritrinally  founded 
bv  Emin  Pasha,  on  the  west  shore  of  Victoria  Ny.mza  ; 
the  march  was  continued  aTori^,'  the  west  ro,i<;t  nf  that 
lake  to  F'lntpbhe.    .At  the  latter  place  he  found  it  was 

impossible    tt.    tal<e    llie    iisvi.d  o\erlriiKi    roUt»>   to  Gon- 

dokoro,  on  account  of  sleeping  sickri(  s«;;  his  c.nravan 
had  to  go  via  Albert  Nvanza,  and  there  In-  ronveved 
forty^five  miles  from  Butiaba  to  Koba.  The  end  of 
the  porter  transport  was  reached  at  Gondotcoro.  just  a 
little  more  than  2000  milos  from  Broken  Hill  by  the 
route  followed.  The  work  was  broupht  to  a  close  bv 
the  two  obset\ers  oiire  inorc  meeting  at  ("aim,  and 
comparini'  their  instruments  with  those  at  Helwan 
and,  fin.'illv,  with  those  at  Kew. 

In  addition  to  the  observations  taken  atontr  the 
routes  mentioned  above,  a  number  o'  stations  pre- 
viously worked  at  in  Cape  Colonv.  the  Transvaal. 
Nat.1l  and  Zululand  were  acain  occupied  in  1008 ;  the 
rr.sf  r,f  this  was  defraynl  l>v  :i  irrant  fri.ni  the  Royal 
Societv  (25/.)  In  all  about  360  new  stations  were 
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occupied,  mainly  in  regions  which  formerly  ftwt 
known  magnetically  only  slijjhtly  er  not  at  all. 

The  instruments  used  lor  the  above  observations  were 
the  same  as  in  the  earlier  work  in  South  .Africa 
(1898-1906),  and  were  lent  to  the  writer  by  the  Roi.t: 
Society,  the  Royal  Observatory  of  the  Cape  of 
Ho[)e,  .and  th<-  .Soi'th  .\frican  CoUetje.  By  means  ■:' 
the  repeat  observatk>ns,  the  results  obtained  in 
and  in  previous  years  can  be  reduced  to  the  saint 
standard;  and,  further,  through  the  comparisoo's  at 
Helwan  and  at  Kew,  can  be  compared  with  mudi 
that  has  been  done  in  recent  years  in  other  parts  «f 
the  world. 

While  i7i.ikln>^  the  preliminary  .irrancements  for  ih*- 
journey,  ihe  writer  received  fireat  assistance  from  thr 
Governor  of  the  Colony  of  the  Cape  of  Good  Hnit. 
Sir  Walter  Hely-Hutchinson,  who  communicated  with 
the  authorities  of  the  various  territories  it  was  pro- 
posed  to  survey,  nnd  obtained  permission  fcir  tbt 
obser\'ers  to  enter  them,  and  to  enjoy  while  there 
sjx  ci.i!  privileges. 

In  German  .South-west  .Africa  the  auihoritif- 
allowed  the  obser\'ers  to  travel  free  of  char^je  ov€r  tbt 
Government  railw.ivs;  the  same  facilities  ww  yivn 
by  the  Cape,  the  Central  South  .African,  the  NatiJ 
the  Khodesian^  and  the  Uganda  railways;  the  wriKr 
had  valuable  camsesaions  wmle  traveling  in  Che  Sudan 
and  on  the  Eg]rptian  Goveminent  steamers  and  rail- 
ways. 

In  addition  to  tlusc  facilities,  tlio  courtesy  and  ho- 
pitality  of  the  EnRlish  and  the  German  ofTici.ils  <':.'. 
much  to  relieve  the  tedium  and  Strain  incident  to  w.ts 
of  this  nature  in  such  circutmtanees.  The  writer  ittb 
that  a  format  recofcnitioii  stidi  as  this  is  but  a  poor 
rrtLirn  for  the  Iwp  SO  Willingly  and  gencroudT 
accorded. 

In  conclusion,  it  (..'ives  the  writer  t^re.it  pl<  .isurr  t^ 
have  the  opportunity  of  thanking  Mr.  R.  S.  Woco- 
ward,  the  president  of  the  Carnegie  Institution,  and 
Dr.  L.  A.  Bauer,  director  of  the  Department  of  Terr«^ 
trial  Magnetism  of  that  institution,  for  their  advice  an^ 
encour.T^,'enierit  durincf  'he  prnf^ress  of  the  work,  nn'l 
in  parlicul.ir  to  tliank  the  iatttT  for  the  preat  inlcrr-' 
he  lias  t.iken  in  the  reduction  of  the  results    a  wixk 

which  is  being  carried  out  at  Washington  under  hi* 
direction.  J.  C.  Bunit. 

SIK   ROBERT  GIFFEN.   K.C.B.,  F.R.S. 

TIIF  sudden  death  of  Sir  Robert  Giffen  on  ik 
nii.rnini.t  rif  .April  uhile  on  ,t  tour  in  Scot- 
land arcomp.ini»*d  bv  L.idv  iiilli  ri,  is  a  f^reat  lo%«  tf' 
economic  ;ind  staiistic.il  science.  He  joined  the  St.iti- 
tical  .Society  in  1H67,  at  the  age  of  thirty,  having  thru 
alre;«dv  acquired  reputation  as  a  writer  on  financi.i' 
subjects  in  the  Globe,  the  Fortniehlly  Review,  tk 
Economist,  and  the  Spectator.  He  was  elected  a 
n»enihi  r  nf  the  council  and  one  of  the  secretaries  <if 
the  s. .( iei\  in  iS76,  in  which  year  he  joined  the  Civil 
Service,  ,'uul  was  ,iii|)uinied  cliief  (if  the  Statistif.ii 
IJepnrttrient  u(  the  Board  of  Tr-ndi-,  and  one  of  fV 
delegates  of  the  Government  of  England  to  the  Inter- 
national Statistical  Congress  at  Buda<Pest.  He  suk- 
in>tted  to  that  congress  ** Considerations  sous  Fomw 
de  T.ihleaux  t)our  la  Preparation  d'une  Statistique  i^ 
ternation.ile  d«'s  Chemins  de  For,"  and  w.'is  appointed 
a  mend"  r  (it  th<  pernument  committee.  To  the  Sodi' 
Science  t  Onj^ress  at  Liverpool,  in  the  same  ve.ir.  fi'' 
contributed  .1  papt'r  on  the  causes  and  effects  of  'ft*" 
depreciation  of  silver,  how  far  is  it  an  evil,  .ind  wha; 
are  the  means  of  remedvinp  the  evil?  In  hi<  official 
capacity,  he  dexoted  himself  with  zeal  to  rectifvifl« 
and  h.irmonising  jjrovemmental  statistics,  and  f 
diminishimr  the  overlapping  and  cost  nf  p.irliament.it^ 
returns.    For  example,  he  pointed  out  that  the  stati*- 
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tks  of  emi^Tutton  were  vitiated  bjr  the  oinisMion  of 
nnv  deduciiun  in  respect  of  the  ceturn  of  ptfsons 

ti-iiiporarily  lenvini;  the  country;  and  he  indiMed  the 

(i<ivernm(  n(  Tn  .ippoint  a  (otnmittee  to  consider  the 
uh<ilr  questitkn  n.  ohicial  statistics. 

In  1S78  he  rt-ad  btfore  the  Si.itisiical  Society  an 
important  paprr  on  recent  accumulations  of  capital  in 
lb-  I'nited  Kinj,d'»ni,  which  is  an  excelKnt  example 
of  the  comprehensiveness  and  accuracy  of  hU  static- 
rial  methods,  and  of  his  faculty  of  drawing  trust- 

rt!iv  infiri  rui  s  front  materials  that  at  first  si^jht 
..jjfrt.ir  ifisutVii  11  III.  (ireal  as  was  the  increase  of 
«<-;ilih  which  hr  li.id  to  rrcDnl.  lu-  was  san}fuine  | 
enough  to  hold  that  it  would  b»-  th«-  fault  of  the  Eni:- 
li«h  people  if  tlunr  progres(»  were  not  in  future  pvt-n 
more  rapid  tlian  in  tlw  past»  and  his  forecast  has 
ben  venfied.  In  the  same  year  he  look  part  in  the 
fotindation  of  the  Statist  newspaper,  and  was  the  delfr> 
t;ate  of  the  (iovermnent  to  the  International  Statis- 
;    I  L'onjjress  at  Paris. 

In  1S79  he  contributed  to  tlie  Slutisticiil  Society  a  ■ 
treatise  on  the  fall  of  prices  of  commodities  in  recent 
|«irs,  and  undertook  the  duty  of  editor  of  the  society i 
{gwnal.  The  Treasury  committee  on  statistics  made  j 
lU  report,  to  which  was  appended  an  important 
memorandum  by  Sir  Robert  Gfffen  on  the  compilation 
and  print! nt,"  nf  \ho  siatisii<  s  of  ihf  I'liitt-d  Kliii^dom. 
In  iSJ<i  he  read  ;i  paper  U)  lln-  Staiivtica!  Si  t  i.-Iv  un  the 
ust.-  of  import  :ind  export  sJ  iiistics,  niui  was  elected 
(irv>ident  of  the  society.    His  inauj^ural  aUiin  ss  was 
on  the  utility  uf  ctuninon  statistics.    lit  the  following' 
tear  the  University  of  Glasgow,  of  which  he  had 
Wn  a  student,  conferred  upun  him  the  dej^rcc  of 
Durtor   of    L:iws.      His    inau^ur.'d    address   to  the 
S;atisticnl  .Society  for  that  \-ai  w.is  un  ihc  progress 

the  uorkin^r  classes  in  (In  I  isi  half-century.  It  is 
(hif.icteristic  of  his  thorouj.jh  devotion  to  any  dut\ 
which  he  undertook  that  he  was  present  at  every 
imeiing  of  the  society  held  during  his  presidency. 
In  the  year  18S4  he  was  elected  a  member  of  the 
.Vlhen^uin  club  under  the  rule  which  enables  the 
fiBTimittee  of  the  club  to  confer  that  honour  on  persons 
distiiijjuished  in  literatur**  i  r  thr  arts  or  for  public 
"•irviie.  In  iJS.Sj  he  rontributetl  to  the  Statistical 
N'nieiy*s  jubilee  volume  a  paper  on  some  jjeneral  uses 
>if  statistic^il  knowledf^e;  and,  in  the  following  year, 
'•ad  to  the  st^cietv  further  notes  on  the  progress  of 
liie  worlcing  classes.  In  be  was  noounated  b> 
the  Intem.nttonnl  Statistical  Congress  at  Rome  as  the 
Kni^lish  member  of  a  eummittee  on  Ntandards  i>i 
»  i!ue;  and  in  the  same  year  he  w.is  a|>|ininltd  by  the  ^ 
British  .\ssociation  president  «t  ttn-  s.i  iioii  of  econ- 
"tnic  science  and  statistics  (section  i*  j  for  the  meeting 
ii  Manclwster,  and  delivered  an  address  on  the  recent 
rale  of  material  progress  in  England.  He  also  took 
part  in  the  proceedings  of  a  committee  of  the  associa- 
tion appointed  to  investijj^ate  variations  in  the  value 
^  the  monetary  standard,  and  in  the  following  year 
t  i.p  ihr  ri  i.  ,rt  of  that  committee.  He  afterwards 
Ut.iine  its  chairman. 

In  iHfm  Sir  Rob<-rt  Cliffen  took  part  in  the 
lurm^tion  of  the  British  Economic  Association,  now 
tte  Royal  Economic  Society,  and  became  a  vice- 
pfwidt-ni  of  it.  In  iS<»i  he  was  created  a  Companion 
of  tht»  Bath,  and  in  iSg2  elected  n  Fellow  <if  the  Royal 
'xx-i.  I',  III  i.S«>4  the  Royal  .Statistit  al  Si  rl,  !\  f.is  it 
hv]  ihen  tK-coine)  paid  him  thf  w  i  ll-,  artietl  eutiipli- 
ni>nt  of  .'iwarding  him  their  iiuv  m-dal  in  g(  l(l  ;is  .-i 
mugnition  of  his  great  services.  In  iK<i5  he  look  the 
^-coadstep  in  the  ladder  of  the  Order  of  the  Haih 
lieini^  iNiomoted  to  the  dignity  of  Kntt;ht  i'ommander, 
and  in  tJio7  he  retired  from  the  puWie  service  after  a 
carei-r  r  f  usefulness  and    disi hiction.  having 

taken  a  Lirj^i.  sh.ir*-  in  the  rn  alion  and  development 
of  ih4>  labour.   c^MiiiK      I   and  Statistical  dcpart- 
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ments,  of  which  he  was  the  first  controller-general. 
In  1900  he  was  elected  president  of  the  Nhmchester 
Statistical  Society,  and  delivered  an  address ;  and  in 
i<)oi  the  British  .Association  appointed  him,  for  the 
cond  time,  president  of  section  F,  and  he  delivered 
an  address  at  Glasgow  on  the  importance  of  general 

>t;»e!sjical  i<leas. 

His  separate  published  WOrks  were  " .American 
Railway's  <«s  Investments"  (l872^>  "Stock  Fxchange 
Securities  "  { 1K77).  •"  Kssays  in  Finance  (3  editions). 
•■  The  Cisi  iLT  iiiist  Bimetallism"  (2  editions).  "Econ- 
omic liicjuiries  and  Studies"  (2  vols..  u>o4). 

This  formal  nt  otd  of  a  life  spent  in  the  study  of 
subjects  usually  thought  to  be  dry  and  uninteresting 
w  i  uld  not  be  complete  if  it  were  not  supplemented  by 
the  statement  that  in  personal  character  and  private 
life  he  was  one  of  the  most  genial  of  men. 


NOTES. 

'I'kf.  eifthfrenth  "James  Fmr--.;  "  U-ctun-  of  thf;  Institu- 
tion of  Civil  Engineers  will  be  delivered  at  the  institution 
on  Wednesday,  June  93,  at  8  p.in.,  by  Sir  John  Gavey, 
CM.,  his  subject  I  'n)<  "Recent  Developments  of  TeU- 

jjrjphy  .Tnd  Telephony. 

\  Rf.cikk  messag'?  from  W.ishinfjton  st.itps  that  the 
propos'-d  .Aniorii  ;in  ,\ntarotir  exjx  dition  under  the  joint 
.Tu^piies  of  the  Feary  Arctic  Club  and  the  National  Geo- 
graphic Society  has  been  absndoned  for  this  year  on 
account  of  bck  of  funds. 

Ws  Ip.irn  from  ^rlfuic  that  Prof  R.  P.  Whitfiild, 
nirator  in  liii  Aiixiiian  .Mus>'Uin  of  Naiui.il  History  since 
i>477,  and  the  author  of  important  contributions  to 
pala-oniology  and  g«olog>'i  died  on  April  6,  at  the  age  of 
eighty-two  years. 

Tin  death  is  announced,  at  sisty-one  years  of  age,  of 

Dr.  C.  H.  Plowright,  formrrly  profossor  of  comparativr; 
anatomy  and  physiology  at  titc  Royal  College  of  Surgeons, 
and  the  author  of  a  standard  work  on  fungi. 

M.  i>E  MoNTKKioKE,  We  learn  from  tho  lirvuf 
siientifiqmt,  has  given  150,000  francs  to  the  Paris  Academy 
of  Seiertces  to  create  a  new  triennial  prize  of  it.soo  francs 
i<>  assist  the  progress  of  electrical  science. 

It  is  announced  in  the  Times  that  a  National  Coll<>go  of 
Agriculture  is  soon  to  be  est.Tblished  in  Pretoria.  G'-ncr.d 
Botha  has  promised  to  set  aside  100,000/.  as  a  first  instal- 
ment for  the  execution  of  the  project,  and  the  Town 
Council  has  unanimously  decided  to  give  tlie  Government 

the  whol.'  of  tiiw  r.  l.i:uK  of  GrO'  iiklouf  .ns  a  sitr.  'riu- 
area  comprises  jhSi  acres,  and  contauis  arable  and  pasture 
lands  as  well  as  a  largo  plantation. 

TiiK  I  .,  ological  Society  of  France-  has  this  year  awardc-d 
its  Uunton  price  to  M.  Gosselet.  The  prize  is  given  to  tlie 
geologist  whose  discoveries  are  likely  to  benefit  industry 
most,  and  was  awarded  to  M.  Go^s.  !•  t  for  the  part  he 
has  taken  in  the  development  of  coal-mining  in  the  north 
of  France.  The  V'iquesncl  pritSt  Intended  to  encourage 
geological  research,  has  been  aWBlded  to  M.  Robert 
Douville  for  hi<  stratigraphical  work  on  the  geology  of 
Spain  and  hi<i  paUeontological  researches  on  the  foramint- 

i'.  rn  nnfl  atnmonites. 

I  tiE  Geologists'  Association  has  arranged  a  Whitsuntide 
excursion  to  Swanage,  Lulworth  Cove,  and  Bournemouth 
from  .May  14-18.  The  party  will  leave  Waterloo  on 
Friday,  .May  ij,  at  4.10  p.m.  The  excursion  to  Lulworth 
Cove  will  be  carried  out  only  if  the  sea  is  calm,  and 
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should  .Muy  14  not  be  suitable  (or  ihc  excursion,  the 
Lulworth  visit  will  be  postponed  to  May  tS.  Full  par* 
ticulars  of  tho  exctirsions  can  be  obtained  from  Mr. 
\V.  P.  D.  Stebbinf,  78A  Lexham  Gardens,  London,  W. 

An  event  of  Importance  in  wireiew  telegn^hy  is  the 

inaugur.-ition  by  the  Marconi  Company  of  a  service  for  ih«' 
direct  traiist>ii>sion  of  public  messages  between  th'-ir 
stations  at  Clifdnn.  in  Ireland,  and  Glace  Bay,  in  Canada. 
Both  the  stations  have  been  recently  reconstructed,  and 
cominunicaiion  will  be  kept  up  by  them  continuously  both 
by  day  at-.d  by  night>  The  lattrr  f a- 1  int  r  -siing  as 
showing;  that  the  difficulties  of  tran.snilssi,in  during  the 
hours  of  daylight  have  been  overcome.  The  system  is  a 
directive  one,  the  aerials  being  so  constructed  as  to  emit 
waves  principally  in  the  required  direction.  The  discharger 
used  is  of  the  type  invented  by  N(r.  Marroni,  in  whirli  spark- 
ing takes  place  bctwoen  metal  discs  cooled  by  buing  kept 
in  rapid  rotation.  Ry  causing  the  sparks  to  be  formed 
between  equally  spaced  projection*  on  the  discs,  the  train* 
of  waves  emitted  are  broken  up  in  a  r^lar  manner  *o 
as  to  produce  in  tbe  receiving  telephone  a  miiNical  note 
which  can  be  clearly  distinguished  by  the  operator.  The 
power  used  for  sending  is  about  ^na  kilowatt?.  The 
service  commenced  on  April  by  an  interchange  of  greet- 
iQg*  between  the  PostmutBrs^neral  of  Canada  and 
Great  Britain. 

TMb  present  spring  Is  proving  peculiarly  free  from 
spells  of  really  warm  weather,  and  the  summary  of 

temper  ituf"  is«i;-d  by  the  Meteorological  OHice  with  its 
Weekly  \\caih«r  Report  shows  that  for  the  period  of 
seven  wcfks  ended  .April  13  the  thermometer  in  the  screen 
did  not  exceed  64*  in  any  part  of  the  United  Kingdom, 
the  highest  readings  ranging  between  60*  and  64*.  At 
Greenwich  there  have,  as  yet,  only  be'-n  ^'w  Htvs  this  vear 
with  a  temperature  of  60"  or  above,  whilst  to  the  same 
date  last  year  there  were  eighteen  days  with  a  temperature 
of  60°  or  above.  The  rainfall  for  the  first  half  of  spring 
Is  less  than  the  average  in  all  districts,  except  in  the  north 
and  east  of  Scotland  and  in  the  south-east  of  England, 
the  greatest  deficiency  being  l  oS  inches,  in  the  south>west 
of  England.  Since  the  commencement  of  the  year,  how- 
ever,  the  rainfall  is  everywhere  in  excess  «f  the  average, 
and  In  seven  out  of  twehre  dbtricts  the  excess  Is  more 
than  3  inches.  The  mean  sea  temperature  round  the 
British  Isl.inds  is  at  present  nearly  everywhere  colder  than 
at  the  corresponding  period  last  year,  and  at  Klricwall  it 
is  ne-irly  5°  colder. 

Thanks  to  the  energy  of  Mr.  C.  E.  Fagan,  and  the 
generosity  of  owners,  a  remarkably  fine  and  representative 

series  of  trophies  illustrating  the  big  game  of  the  Empire 
has  been  brought  together  and  dispatched  to  Vienna  for 
the  forthcoming  Sports  Exhibition.  The  specimens  lent  by 
the  Prince  of  Wales  include  the  record  head  of  the  Javan 
nisa  from  Maurtlitis  (iHiere  die  spedes  has  been  reduced), 
together  with  heads  of  tahr,  markhor,  musk-ox,  and 
Newfoundland  caribou.  The  Duke  of  Westminster  is  send- 
ing; a  nia^nifif  iit  Irish  elk  skull;  Lord  Burton  an  un- 
rivalled twenty-pointer  Scots  stag;  Lord  Lamington  a  pair 
of  Indian  lion  ddM;  Capttfn  Collins,  of  the  Wau  Garri- 
son, a  head  of  a  bull  Sudani  eland  (one  of  thre'>  nr  four 
in  this  country),  and  Mr.  F.  C.  Selou*  one  of  the  last 
really  fine  heads  of  the  typical  South  African  white 
rhinoceros. 

For  the  purpose  of  publishing  the  practical  and  scientific 
results  obtained  through  the  medium  of  the  Entomological 
Research  Committee  (Tropical  Africa),  it  is  proposed  to 
issue  a  journal,  to  be  called  Tk«  Butletin  of  Entomologkal 
NO.  21 13,  VOL.  83] 


Kesearch.  The  journal  will  contain  accounts  ol  tbe 
observations  which  have  any  b^ing  on  the  subject  of 

economic  entomology ;  descriptions  of  ins.n  j  life-historics. 
with  figures  of  their  parlitr  stag--* ;  r^pori-.  on  prartical 
m''thods  for  d''stro\ing  or  kc  ping  in  check  any  noxious 
species ;  papers  by  specialists  dealing  with  the  syiiemsiit 
dassilication  of  such  groups  as  are  known  to  be.  or  ire 
likely  to  be,  injurious  to  hum.in  brintib,  liyi'-siock,  vr 
agriculture ;  and  so  forth.  It  is  propo,.  d  to  issue  no: 
fewer  than  four  parts  annually,  and  additional  parts  will 
be  published  whenever  sufficient  material  is  fortbcomiaf. 
Further  particulars  may  be  obtained  from  the  scientific 

s''ir''!arv.  Kntdniological  Rcsearrli  ('i.M-niit;-''-,  Rritlbh 
.Mu-i' um  [Natiiral  Ilistoryi,  Cromwcl]  R;\id,  Lon  Jun.  S.W 

TiiK  report  of  the  couiiLil  and  tiic  proceedings  of  the 
Iiainp>ri'ad  Scientific  Society  for  the  year  1909  show  that 
the  society  has  completed  ten  years  of  useful  work. 
During  the  year  with  which  the  report  deals,  an  astro- 
nomical observatory  and  ntet'-orological  station  hav-  U-r, 
established  on  the  top  of  Hampstead  Hill.  The  Metro- 
politan Water  Board  allows  the  use  for  the  purposes  of 
the  observatory  and  station  of  a  portion  of  the  surface  of 
the  covered  reservoir  near  the  Whitestone  Pond.  Arranfjt- 
ni'-nts  hav  bc-n  made  for  the  mi  tei.iroli  ijii'  >i  r- .'iTds  10 
be  taken  twice  daily,  and  the  results  are  published  in  tbt 
monthly  return  of  the  Meteorological  Office  and  in  the 
HamftUaA  and  Highgale  Express.  Wc  notice  that  Sir 
Samuel  Wllks,  Bart..  F.R.S.,  has  been  compelled,  through 
advancini;  >•  .!!>,  to  resign  the  pre.sidentship  of  th'-  s  n'.=!y, 
and  has  been  succeeded  by  Prof.  W.  M.  Flinders  Fttric, 
F.R.!>.  The  membership  of  the  society  now  numbers  374. 

Dr.  JtiLiua  KOhn,  professor  of  agriculture  at  dk* 

University  of  Halle,  whose  death  wa5  announced  in  th-^;? 
columns  last  week,  was  one  of  the  band  of  workers  who 
laid  the  foundations  for  the  modem  development  of  tbt 
scientific  side  of  agriculture.  He  acquired  a  great  practicai 
knowledge  of  the  subject  In  his  early  days  when  worUni 
as  a  f,irmfr  and,  after  his  student  d.ivs  .it  Bonn  uwe 
over,  as  manager  of  a  large  estate.  I  his  knuwl'-dgL-  proved 
invaluable  whrn,  later  on,  he  was  appointed  to  Halle  ini 
devoted  himself  to  the  more  scientific  aspects  of  his  subject. 
Perhaps  his  best  known  work  is  that  in  connection  trfib 
tlv-  f-  ding  of  animals.  It  had  for  many  Vf-ar^  ' 
customary  to  conip.ii '  animal  foods  with  one  another  13 
terms  of  "  hay  etju i. .iL  i  ts.**  The  method  was  necessanh 
rough,  and  capable  only  of  limited  development.  In 
Grauven  introduced  feeding  standards  baaed  on  tbe 
amounts  of  the  various  food  constiiu.- n-=; — proti-in,  carln> 
hydrate,  &c. — required  by  the  animal ;  knowing  these  i»u 
and  the  percentage  composition  of  the  food.s.  it  was  possibl- 
to  make  up  ratioas  suited  to  tbe  diflerent  clasaea  of  stodt. 
So  attractive  was  this  new  view  that  a  tendeoey  arast  ts 
regard  the  feeding  of  animals  as  a  merely  arithmsficsi 
ptnbtem  requiring  only  a  knowledge  of  the  standairdi  and 
of  the  composition  of  foods.  Kiihn,  however,  insisted  00 
the  neoessiQr  of  keeping  the  new  work  down  to  tbe  teU 
ground  of  fact.  Whilst  recognising  the  value  and  impoi^ 
ance  of  the  standard.s.  hi-  also  rr-cognised  th'>  in  lividuaEtT 
of  the  animal  and  of  the  crops  on  which  it  feeds.  His 
book  "  Die  iweckmlissigstc  Ernahrung  Irs  Rindviehe*." 
which  appeared  in  t86i,  and  went  tluough  ten  editioos  is 
the  course  of  thirty  years,  thus  had  a  steadying  effect  es 
the  devel;>pni' nt  of  the  subject.  He  also  pubUsked  3 
number  of  papers  on  the  parasitic  diseases  of  plants,  atsd 
is  reniarl^able  for  his  early  advocacy  of  the  view  tfut 
sugar-beet  "  sickness  "  is  the  result  of  nematodes,  wludi 
can  be  destroyed  by  burning  over  the  ground.  His. 
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MS  greatt  and  he  continued  publishing  some  of  hts 
tiwmirial  mults  even  after  the  cefcbration  of  his  eightieth 
birthday  on  October  ij,  1905. 

Im  Revut  di's  Idfi's  for  March  M.  L.  l?t  1' l.icr,  under 
the  title  of  "  Les  Origines  de  I'Art  musaUnan,"  discuss- 
'mt  the  recent  investigations  of  Hit.  H.  Safadin  and 
G.  MiRcon,  shows  that  Mohammedan  art  is  not  the  result 
ci  a  "  sudden  improvisation."  It  is  due  to  the  develop- 
Biont  by  I  (u-.tiurrr  rl  r.ifi  >,  Copts,  Syrians,  people  of 
Mesopotamia,  and  Greeks,  of  ideas  survivin|{  from  the 
ChaidKan-As^rrian  periods,  and,  par^larfy  In  its  tt- 
pulsion  against  delineation  Of  the  human  form,  was  a 
protest  against  Hellenism. 

Mi'cii  work  has  of  Lite  htvn  done  on  the  action  of 
various  organic  arsenic  compounds  as  trypanocides.  Drs. 
R.  P.  Campbell  and  J.  L.  Todd  find  that  arseno-phenyl- 
filycin  n  a  more  active  trypanocide  than  atoxyl  in  the 
Tr-.it:ti.  nt  of  cxpcrimenfril  ind  ction';  of  white  rats  by  the 
Trypanosoma  briirrt  {Montreal  Med.  Joum.,  xxxviit., 
»W.  P-  79S)- 

In  the  Journal  of  tfie  Royal  Anny  Mescal  Corfis  for 

August.  1909,  Mr.  1\  D.  Str.ichan  r.nd  I.i-nit.-Culonc!  C. 
Birt  summarise  observations  on  the  octurrcncc  of  Malta 
icvfT  in  South  Africa.  The  disease  has  b«en  met  with 
in  Orange  River  Colony,  in  Hanover,  Beaafort  West, 
Kimberley,  and  Steytlervllle.  Cape  Coloay,  and  in 
Ikirhuannlnnd.  and  there  U  n  widespread  epizootic  of  Malta 
lever  among  the  goats  of  South  Africa. 

The  Philippint  Journal  of  Science  for  October  last  (iv., 
No.  5),  which  has  onlj-  recently  come  to  hand,  eontalns 
matter  of  considerable  medical  interest.  An  attempt  to 
ettend  the  cutaneous  reaction,  which  has  been  much  used 
in  tuberculosis,  lo  Irproty,  is  r^i-portid  hy  F.  fiildrrciTi  and 
W  G.  Heiser.  Fifty  lepers  were  vaccinated  with  a 
^Ifcerin  extract  made  from  otdsed  leprous  nodules.  In 
tiFO  or  tliree  cmh  Acre  was  a  doubtful  reaction,  but 
otherwise  tho  vaeclnattons  were  In  all  respects  like  controls 
!  ir;?;  with  a  glycerin  extract  of  skin  from  a  cholera  patient. 
Hie  filtration  of  immune  sera  (anti-tctanic  and  anti- 
jiphtheritic  sera)  la  the  tubject  of  a  paper  by  E.  H. 
Kue^fer.  Tbe  wrum  was  passed  through  Berkefeld 
filien,  and  the  liltrsMe  was  fotmd  to  be  just  as  active  as 
the  trafiltercd  seiuiii. 

The  issue  of  the  Philippine  Journal  of  Science  for 
November,  1909.  vol.  iv..  No.  6,  is  entirely  devoted  to 
tystematlc  soology,  Mr.  A.  Seale  deteritrfng  a  large  number 

nf  species  of  fishes  .is  new,  whiir  Mr.  C.  S.  n.inks  names 
four  new  Culicidae  and  commences  a  list  of  the  Rhyncbota 

of  Palawan,  and  Mr,  L.  Griffin  communleates  a  sjnopds 
of  the  snakes  of  the  same  island. 

Thb  April  number  of  the  Journal  of  Conchology  con- 
taifti  Colonel  Godwin-Austen's  preddential  address  to  the 
annual  meeting  of  the  Concliolo^'ical  Society  in  October 
last,  in  which  emphasis  is  laid  on  the  importance  of  a  study 
of  the  soft-parts  of  land  molluscs  as  the  only  means  of 
determining  the  affinities  of  the  various  forms.  Some  | 
intcf«st]]ig  lines  of  evolution  irtiich  have  been  woriced  out 
by  tlieic  means  in  the  Zoolddv  art  quoted. 

Ik  the  Entomologists'  Monthly  iiaguine  for  June,  1909, 
.Mr.  A.  Newbery  adduces  evidence  ■  to  show  that  the 
scotylid  beetle  described  In  1834  by  Westwtwd  as  Hypo- 

thenemus  erudiius,  on  t!ir?  evidence  of  specimens  in  an  ol ! 
Itook-cover,   and   since   then  generally   included   in    the  | 
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British  list,  is  really  an  CMtic  tftcit*,  one  of  the  habitats 
of  which  is  th«  shells  of  Brazil  nut«,  while  it  has  also 

been  observed  in  ■)<-«  ..v.  rs  from  J.iva  and  .Singapore. 
It  had  previou:sly  been  recorded  from  tropical  America  in 
the  "  Blokigia  Ccntrall-Anierieani.** 

The  March  number  of  the  Museums  Journal  contains 
a  notice  of  the  collection  of  Microiepidoptera,  with  the 
associated  entomological  library,  recently  presented  by 
Lord  Walsingham  to  the  Natural  History  Branch  of  the 
British  .Mu«<nim.  The  collection,  which  contains  about 
45iOOO  sptii'-.  against  some  4oot>  previously  in  tbe 
museum,  hm  been  temporarily  deposited  in  one  of  the  new 
store-rooms  at  the  base  of  the  building,  where  It  will 
gradually  be  arr.mgcd  in  proper  order  by  the  additional 
assistant  specially  appointed  to  take  charge  of  it  by  the 
trustees. 

In  addition  to  an  account  of  the  progress  of  th;it  institti* 
tion  during  the  year,  the  4arjberelnjRg  of  the  Bergen 
Museum  for  1909  contains  an  illustrated  description  of  th« 

person.il  of  Claus   Fredcrik  F.isrin^-,   which   '.\  10 

bequeathed  the  museum  at  his  death  in  17^1.  Of  the 
three  IMpct'^  in  tiie  third  part  of  the  Aarho^  of  the  same 
museum,  by  far  the  longest  is  one,  by  Mr.  O.  J.  Lie- 
Pettersen,  on  the  fresh-water  rotifer-fauna  of  Norway. 
Til'  auil'.or  has  been  collecting;  ri'.n:-rial  for  several  years, 
and  records  a  long  list  of  species ;  but,  although  it  is 
stated  that  previously  very  little  was  known  on  the  lub* 
ject,  it  is  remarkable  that  not  a  ^Qgle  one  of  these  la 
described  as  new. 

The  last  number  of  the  Journal  of  the  Marine  Biological 
Association  of  the  United  Kingdom  (vol.  viii..  No.  5) 
contains  a  good  example  of  the  admirable  work  which  is 
being  carried  on  Bt  tiw  association's  Plymouth  laboratory. 
The  director  .of  the  laboratory.  Dr.  E.  J.  .Allen.  ar>d  Mr. 
E.  VV.  Nelson,  have  been  engaged  for  some  years  past  in 
exp':ri(n'nting  on  tlio  cultivation  of  diatoms  as  food  to  be 
used  in  the  rearing  of  various  types  of  marine  larvae. 
By  the  use  chiefly  of  modifications  of  Mtquet's  methods 
they  have  been  able  to  make,  by  th"  n^rl'tion  of  certain 
substances  to  sterilised  sea-water,  nutrient  solutions  in 
which  it  is  possible  to  produce  "  persistent  cultures "  of 
a  Mngle  qiecles  of  diatom,  or  mixed  cultures  containing 
several  species.  In  these  culture*  tlie  diatoms  multiply 
r.ipi<!lv.  anrf  continu'-  to  thrive  for  long  period*,  sometimes 
cxlunding  ovt  r  many  months.  The  larvae  to  be  reared 
are  placed  after  hatching  in  pure  sterile  sea-water ;  a 
sufficient  amount  of  tbe  nutrient  solution  is  added,  if 
necessary,  and  the  water  is  Inoculated  with  a  suitable 
futrure  of  Jiatoni-; ;  In  some  rasfS  othsr  unicellular 
organisms  were  used.  By  tins  means  larvie  of  Echinus 
were  reared  until  long  past  the  metamorphosis,  being  fed 
in  the  earlier  stages  upon  tbe  actively  growing  unicellular 
organisms,  and  after  the  metamoqthosis  on  red  sea- 
weed. Larvx  of  a  sea-cucumber  fCuL-ufrurin'  and  a 
worm  (Fomatoceros)  were  also  successfully  reared,  and  the 
method  promises  to  bft  of  great  vahw  to  the  experimental 

embryologist. 

The  controversy  between  Dr.  Florentino  Amegbino  and 
Ilia  eritles  respecting  the  alleged  human  origin  of  tfie 
"  burnt  earths  "  of  Argentina  was  commentecl  on  in 
Nature,  vol.  Ixxxi.,  p.  534.  The  last  paper  then  noticed 
was  dated  February  17,  1909.  Since  then,  Ameghino  has 
isancd  four  o^ars,  up  to  March  19  of  tbe  present  year; 
but  It  will  be  wttll  now  to  await  the  alslbonite  memoir 

A-hlcii  i-i  prcim'sed,  ant!  in  which  the  rvidencr  of  hearths 
with  bones  of  animals  used  as  food  will  be  set  forth.  The 
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stroag  pfiint  about  Ameghino's  ttptriied  and  persistent 
defence  is  that  he  now  mnkes  tt' clear  that  he  has  studied 

thin  Sfrtinns  of  lh<-  >  .11  rli^  am!  of  numcrnus  artlfv  ■  iHv 
prepared  products.  It  is  admitted  on  all  hands  thnt 
minerals  from  decomposed  lavas  abound  in  the  Pampas 
earths,  and  thus  would  04-rur  undi-stroyr-d  in  the  products 
of  thisir  partial  fusion.  This  was  pointed  out  in  lh«» 
previous  notire  in  NATfRti,  nrrl  the  thoroughness  of 
Ameghino's  reply  is  shown  b>'  his  rtk-rcnces  to  this  notice, 
and  his  correction  of  some  of  its  statements,  in  his 
"  Exanipn  critique  du  Memoir**  d*"  M.  Outrs  "  (Analfs  del 
A/mj.  \'at.  dt?  Rucnos  Ain-.t,  1909,  p.  -t.Sf.).  While  Ducloux, 
and  perhaps  our  own  reviewer,  sfrm  allowed  sonv  savinR 
grace,  the  work  of  Outes  is  said  to  contain  "  des  h^^ies 
scientifiques  tellem^nt  colossales  que  pertonne  ne  peut  croire 
qu'il  Ics  ait  puM'/";  He  bonne  foi."  A  paper  issued  on 
January  (ihid.,  tonio  sx.,  p.  30)  provides  a  very  useful 
summary,  with  long  quotatiMia,  of  previous  work  oti  thcs/- 
debatable  earths  ilown  to  1907,  and  a  bibliography  of  work 
from  1907  to  1909. 

TttRBK  new  specie's  of  Echc^vcrla  from  southern  M^xlro 

are  di'MTibrd  and  fijjup'd  )>v  Dr*.  J.  N.  Rose  and  C.  A. 
Purpus  in  vol.  xiii.,  p:irt  ii..  of  idr-  ("imtrihiillon-i  from 
the  United  States  National  Ilerbnriuin.  It  i<  sujjf;rst''<l 
that  two,  E.  fiiganlea  and  E.  mhiUpina,  will  be  found 
useful  in  horticulture  as  bedding;  plants. 

BoTAKiSTS  who  an?  cOfitemplating  a  summer  holiday  in 

the  Alps  witli  till-  \li  \v  of  coili'ctin^  choice  plants  will  he 
interested  in  two  articles  hy  Mr.  H.  S.  Thomp^n,  pul>- 
li<ihed  in  the  Cardertfr's  Chronicle  (April  t6  and  >3). 
giving  an  account  of  the  flora  of  Mont  Cenis.  Amonfj  the 
plants  taken  between  Susa  and  the  Hospice  were  TeU- 
phiutn  ftK/'o.i/i,  Cytiuis  sufiinus.  ni«iiif/iMs  ncf'leclus, 
and  Sapnnaria  lulca.  .\round  the  small  Lac  Clair,  a 
wonderfuity  rich  hunting  ground,  situated  at  a  height  of 
Qooo  feet,  the  author  found  Campanula  cmitia,  Arahis 
coerulta,  C&rtusa  MallhioH,  .nnd  clumps  of  Saxifrafia 
biflora.  Altogether  Mr.  'rhoinii'-Mn  collected  180  plants 
growing  above  an  altitude  of  Sooo  feet,  besides  meeting 
with  «  rich  flora  at  lower  levels. 

A  ccRioi  s  gall  on  the  Indian  grass  Ischatmum  ^toiHm 
is  described  by  Mr.  L.  A.  Boodle  In  the  Kexv  nullrtin 
(So.  3).  It  takes  the  shape  of  a  cylindrical  tube  about 
15  cm.  long,  resentbling  a  slender  goosequill.  which,  with 
a  few  scale  leaves  at  the  base,  arises  as  an  erert  branch 
from  the  .  rcepinR  rhizome.  The  gall  Caused  by  an  inaect. 
Oligotrofhus  fscJiacmi,  is  considered  to  be  a  greatly 
elongated  intemode.  Various  illustrations  are  given,  in- 
cluding figures  of  the  transverse  section  of  the  solid  normal 
and  hollow  modified  stem.  Reference  is  also  made  in  a 
abort  note  to  a  method  of  preparing  baobab  trees  as  watt^r 
imervoirs  in  the  Soudanese  province  of  Kordofan.  Tlie 
trunk  is  hollowed  out  to  form  a  cistern  about  20  fret 
deep  and  10  feet  in  li  iir  !  ::  t!v  11  a  shallow  basin  is 
prepared  round  the  base  of  the  tree  for  the  collection 
of  water  during  the  rain,  from  which  it  it  transferred 
fo  the  hollowed  trunk. 

Tub  annual  report  for  1909  of  the  Rothamsted  Experi- 
mental Station  is  not  'so  adver«*  ns  might  have  l>een 
expect<-d  considering  thi  !i.  .,\  \  1  nif  r'l  i.i  l  1)1*.  low 
temperatures  that  prevailed  through  the  summer.  The 
>ield  and  quality  of  wheat  grain  was  poor,  but  the  yields 
of  t>arley  and  mangolds  were  above  tlie  average.  A  com- 
parative test  of  nitrate  of  lime,  cyanamide,  nitrate  of  soda, 
nri  l  '..ilfili  It,-  (if  ammonia,  together  with  su-,)  i[vii.<5phate  in 
each  case,  was  initialed  with  bark-y  as  the  crop,  which 
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has  yieklcd,  so  fur,  no  practical  difference  in  the  resultv 
The  important  investigaiitms  carried  on  by  member*  ol 
I  he  staff  in  ronn'-rlion  with  tlv  etlect  of  p.irtial  sterilis;!- 
:i»n  of  the-  soil,  the  direct  a»»imilation  of  ammonium  tatti 
by  plants  and  the  de\-elopment  of  the  wheat  grain  have 
already  formed  the  subject  of  a  reference  in  dwe 
columns. 

Tns  annual  report  for  IQ09  of  the  Woodit  and  Foreitt 

P'  partrnent  of  South  .'Xustralia  .Tp|>e:irs  in  Ni  v  ^  and  6  o( 
the  .Ngricultural  Journal  of  that  colonv,  and  shows  tlwt 
the  possibililies  of  the  situation  .arc  b<  ing  re.al!se<l.  It  it 
said  that  inquiries  have  been  made  from  America  lor  one 
million  railway  sleepers  cut  from  red-g  um  I  the  Gontisft 
<  ould  not  be  lak<-n  iij),  h'  >  luse  the  supplv  of  red-guin  fnr 
sleepers  ih  rapidly  beinj^  used  up  for  Ausir.ili.in  railways,  but 
it  is  of  interest  as  sliowing  that  even  the  United  Stain 
are  having  to  look  alntut  for  timber  supplies.  The  expende 
lure  of  the  Department  has  been  increased  from  lo.oSo." 
to  17,575/.  ;  '"lentiim  is  to  encourage  in  every  way  th' 
planting  of  pine,  gum,  and  other  trees,  even  to  connds 
the  advisability  of  offering  a  bonua  suffideot  to  cov«r  ibe 
cost  of  the  necessary  attention  to  the  trees  for  the  firtt 
four  or  five  years  of  their  existence.  Wasteful  methods  of 
handling  mature  timber  are  still  in  vogue  ;  we  are  told 
that  only  about  one-third  of  the  timber  on  any  given  area 
is  properly  utilised,  the  rest  being  destroyed  by  a»e  and 
fire  owing  to  the  unsystematic  and  wasteful  character  cf 
the  lumbering  operati<ms. 

'rill':  III  irk'-d  increase  of  the  sensitiveness  of  ,"»n  instni- 
ment  for  dflrcliiig  alternating  curr'-nts  ni  electricity  wh-n 
the  Irc-e  period  of  the  instrument  coincides  with  the  period 
of  the  current  was  pointed  out  by  Prof.  M.  Wien  tweaty 
ve;irs  ag<>.  The  proin-rty  has  sinr<*  k-d  to  the  produrti'%-i 
(if  sevi-r.il  forms  of  vil)r.ition  galvanometer,  and  the  tbeor- 
'if  the  insirumeii!  has  to  some  extent  been  invostig.it'vl 
A  more  complete  examination  of  the  theory,  and  a  com- 
ji.irison  of  the  theory  with  tlie  actual  bdiaviour  of  three 
b^rnis  of  the  galv.inometer,  are  to  be  fdund  in  a  papr  | 
till  the  subject  by  .Mr.  K.  Weniier  in  the  February  numb-: 
iif  the  Bulletin  of  the  Ibire.iu  of  Standards.  A  few  nr* 
hints  as,  to  the  design  of  the  instrumcots  are  also  given. 
In  order  to  avoid  gix'ing  the  instrument  a  double  penad 
the  moving  system  iiuist  be  symtiietrical.  In  bridge  work 
the  resistrime  of  the  galv.inometer  should  b<?  very  mucS 
less  than  that  of  the  bridge,  and  the  back  elertromi^t^v^ 
force  developed  in  the  instrument  should  be  hall  that 
impressed  on  the  galvanometer  circuit.  ^ 

Tmk  Jesuit  Fathers  at  Zikawei  are  to  be  eongratubtrJ 

on  the  addition  to  their  observatory  of  .a  seismoU>gic.il  J 
station.  During  the  montlLs  of  January  and  l-'ebruary  thii  ' 
year  a  Weii  liert  pendulum  of  laoo  kilos,  recorded  twrnty- 
six  shocks.  I'welve  of  these  were  also  noted  by  an  Omori 
pendulum  of  15  kilos.  Both  instruments  record  on  smolEcd 
paper.  The  difference  in  the  number  of  records  obt-iin-il 
from  these  two  tvpes  of  instrnnients  is  undoubl'^ilj 
striking,  but  had  there  be. n  ;it  ■/  U:\v\  i  an  apparstiu 
which  gave  a  photographic  record  of  earlliquake  motioo  it 
is  probable  that  the  total  number  of  shocks  noted  wtwU 
have  been  more  than  dovibl-  Puring  this  period  i' 
Shide,  in  the  Isle  of  Wight,  piiuiographic  recorders  o<' 
the  British  Association  type  not'>d  eightjNone  disturbanrr*. 
.\n  instrument  Writing  OH  KRoked  paper  at  that  station, 
however,  only  recorded  a  few  of  these. 

IM  the  second  fascicule  of  vol.  iv.  (new  series)  of 

IjifMi'ri  de  I'Ubsfrvaloire  royal  de  Uflf^iquc,  the  g*o- 
physical  results  obtained  at  the  observatory  during  i^uS 
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arc  tabulated  and  disi-ussf-il.  The  timiiK  v;ilues  of  the 
three  magnetic  elements  are  given  in  (uU  with  the  times 
and  values  of  (he  tibsolute  maxima  and  minima,  the 
dilfrrt  ii(.>:!»,  .•iiid  the  rh.ir  irT' r  .  of  *h  rurves,  morniiif;  and 
rvoninii;.  Thftl  follow  \.tluabi.  njtimt'j  in  wv«;ral  forms, 
and  la>fly  is  (jivtn  .i  strios  of  nolos  directing  <.pecial 
attention  to  the  exceptional  di»turbances  of  the  year,  the 
nirvM  for  which  appear  amongst  a  number  of  excellent 
curves  ;)t  the  <'nd  of  this  S4i;'iin.  O'ltrt  ,  ilr-al 
with  the  solur  obs<-rvation<— (ul  for  tumparjiMjji  with 
the  variations  of  thp  ninfjuots — tho  soil  temperatures  at 
various  depths,  and  the  !«ei.smoiogical  records,  makinr;  th(> 
mrork  a  valuable  source  of  information  to  anyone  engaged 
on  geophysical  problems.  The  pr'  \n  '.].  fascicule  of  the 
same  volunif*  dealt  with  the  material  collei-ted  in  1907, 
and  the  index  now  pMbli^hrd  shows  the  contents  of  the 
vohimes  that  have  appeared,  with  interruptions,  lince  1834. 
fn  the  prefar*  M.  Lecointe,  the  director,  pays  a  fitting 
tribute  tii  th''  ronscientious-  and  enthusiastic  labours  of 
Captain  I.ouis  Niesten,  who,  after  thirty-two  years'  service, 
has  retired  from  the  observatory  staff.  Prncticalfy  all  the 
obiervations  now  published  were  made  by  M.  Somviile. 

The  Wabash  Railroad  Comp.mx  ,  l'.^  A  .  w  is  <uv  o;' 
the  pioneers  in  the  use  of  reitiiurmi  concrete,  .«n*l  some 
of  their  methods  of  construction  were  described  in  a  papi  r 
read  at  the  Institution  of  Civil  Engineers  on  April  19. 
This  company  commenced  the  use  of  this  form  of  con< 
struction  for  bridges,  culverts,  sulnvays,  and  retaining  walls 
in  190a.  Not  any  of  lhes>.  -.tiuctures  have  required  aiiv 
repairs  since  they  wsrs  built.    They  are  very  rigid  '.iiul-  i 

loads,  and  their  appearance  indicates  that  they  will  out- 
last any  other  kind  of  structure,  and  require  no  mainten- 
ance. Aft'  mpts  have  been  made  to  deteritjii'.'-  tli-  <!■  iT  >  - 
tion  in  reinforced  concrete  structures  due  to  train  loads, 
hut  none  an  be  ^tected  under  ordinary  nteasuremeni. 
The  unit  streCMS  allowed  are  as  follows :— for  steel  in 
tension,  on  net  section  of  rod,  18,000  lb.  ]>rr  square  Inch  ; 

for  steel,  l)r.:ii!  on  il'frirmrd  b.nrs,  Uh  11'.  (v  i  ^i)ii:iie  inch: 
for  concrete,  comprcsjiion  in  cross-bi'nditig,  800  lb.  p<T 
square  inch  :  fur  concrete,  direct  rompression,  600  lb.  per 
square  inch;  for  concrete,  shear  (diagonal  tension)  in 
pWn  concrete,  30  lb.  p<'r  square  inch  ;  for  concrete,  shear 
I'l  it^uriiil  r.  nsion)  where  the  web  is  properly  reinforced, 
luo  lb.  per  square  inch.  The  concrete  ufced  consists  of 
one  part  of  Porlland  cement,  two  of  sand,  imd  four  of 
Monc  or  gravel.  Prof.  TallMit's  rules  were  employed  for 
proportioning  the  concrete  and  st'-el.  The  comrete  was 
put  in  as  a  w<'t  mixture,  securing  a  more  dense  and 
twDiogeneous  concrete,  and  imbedding  the  reinforcement 
better,  thus  preventing  rusting  of  the  metal. 

Ma.  C.  BiUtB**s  elacsified  list  (No.  44,  April)  of  second- 
hand jn^'rurnents  for  sale  or  hire  contains  particulars  of 
about  1600  pieces  of  scientifiG  apparatus.  The  apparatus 
Indudet  Optinl  imtniiimitfl  of  all  kinds,  and  many  other 
appllaneea  «id  accessories  required  for  instruction  or 
research. 

A  scroVD  revised  edition  of  an  excellent  handbook, 
"  Bf.i/!]  in  1910,"  by  Mr.  J.  C.  Oakenfull,  \\.\^  m  ;  !>•  en 
issued  by  the  author,  2(  Ciiflord  Terrace,  St.  Budcaux, 
Oevonport.  The  work  has  been  brought  up  to  date,  and 
ii  «»bM  illustrated  by  reproductions  of  photographs  and 
several  maps.  There  are  m.iny  statistical  details,  and  an 
a;)(f'tv1i\  .i^iviii;.;  :i'.fi nmation  us  to  s;i!.iri' ^  .md  cost  of 
living.  1  he  main  theme  oi  the  writer  is  that  Braxil  offers 
abundant  opportunities  for  the  activities  of  Europeans  s»ith 
capital. 

NO.  2113,  VOL. 


OUR  ASTRONOMICAL  COLVMN. 

Astronomical  Occurrences  in  May  :— 
May  2.    4h.    Mrrcuiy  at  greatest  elongation  (20*  55'  EU). 

8h.  32ni  to  loh.  sjm.  Tiaaitt  of  Jnpitet's  Satellite 
III.  ((isnymcdr). 
4-7.  Meteoric  shower  hfforc  sunrise  from  llallry'i  00nlet^ 

8.  i7h.    Sun  eclipsed,  mvisible  at  Grcenwicb. 

9.  iih.  S9m.  10  T4h.  26m.   Tkarnit  of  Jnpitet's  Satellite 

III.  (Gsnymeifc). 
la   dh.    Mercury  1°  18'  N.  of  the  Moon. 
II.    lih.  S2m.    Minimum  of  Algol  Persei). 
14.    8h.  41m.  ,, 
18.    Mb.   Halley's  comet  transits  the  Sun's  disc 
.  S3.   Moon  eclipsed,  pa«lly  visible  at  Gieenwlch. 
I4h.  33n.   FInt  contact  with  penumbn. 
i5h.  4ym.  „  shadow, 

ijb  57m     Moon  sets  at  Greenwich. 

Tmf.  'litiAi.  N<n„\R  Kci.irsE  OF  Mai  K,  1910. — This 
eclipse,  which  can  be  obs'fVfd  fiom  Tasmania,  is  not  a 
vety  f.ivourable  oik-,  because  the  sun  at  the  Critical  time 
is  only  about  above  the  horizon.  -Mr.  Frank  .McClean, 
however,  who  has  made  considerriWe  preparations  '  for 
observing  it,  is  alieady  in  Tasmam.i.  ^nu]  has  eollecled 
a  party  of  eight  observers  to  help  him  utilise  the  numeroxis 
instruments  he  has  taken  out  with  him.  The  point  he 
ha!>  settled  upon  as  his  observing  station  is  situated  in  the 
south-west  part  of  the  ishmd,  namely,  Ilixson  Point. 
Brambk  Cove,  Davey.  In  a  cable  to  Dr.  Lockyer,  dated 
April  19,  11.^5  a.m.,  he  states :—"  Sunday  extensive 
scrub  Are  wlibm  four  feet  instrument  tent.  No  damage." 
While  on  the  occasion  of  his  successful  expedition  to  Flint 
Island  in  1906  his  chief  enemy  was  *'  water,"  he  has  now 
had  to  combat  "  lire."  Little  is  known  at  present  nbout 
the  site,  but  In  a  letter  to  the  recipknt  of  the  table  ha 
writes  that  one  of  hi»  party  "is  as  strong  as  a  horse," 
and  will  be  excee^ngly  t^eful  when  we  have  to  clear  the 
zoo-feet  high  trees  Hut  of  the  way  and  carry  the  packing 
cases  up  a  6oo.ft;et  hill."  It  will  thus  be  seen  that  he  is 
m.-iking  every  endeavour  to  secure  as  good  ft  ^te  as 
possible,  and  it  Is  hoped  that  his  energy  will  be  rewarded 
with  SUCCP4S.- 

IIai.i.kv'.s  Comkt. — Reports  from  a  number  of  places 
state  that  Halley's  comet  has  been  seen  as  a  fairly  bright 
object,  und>-r  favourable  conditions,  with  the  naked  eye. 
Cloudy  we.'ither  has  seriously  interfered  with  English 
observers,  but  the  comet  was  set-n.  and  estimated  to  be 
of  the  seiond  magnitude,  at  Greenwich  on  the  inorning 
of  .April  35,  and  was  followed  until  nearly  sunrise.  Accord- 
ing to  the  Timet  report,  it  was  probably  S4'pn  with  the 
naked  eye,  and  photographs  were  secured  with  several 
instruments.  Owing  to  th-  'ir'i^lilrv  »s  of  the  sky.  ex- 
posures of  one  minute  m^U  w .  i ■  |i<ivvib|e,  and  the  result- 
ins  j''.'iVs  show  only  the  nui  >  us  und  coma,  with  no  refer- 
eiu ^i.irs.  The  appe.irance  of  the  comet  was  that  of  a 
small  whitish  cloud  with  a  brighter  nucleus.  The  Times 
also  states  that  good  |>ositions  of  the  comet  were  secured 
by  Dr.  Ristenpart,  at  Santiago,  on  April  is,  15,  and  21, 
and  that  he  has  re-<lelermined  the  time  of  perihelion 
p.nssage  as  April  19.6803  Mi.M.T.),  about  an  hour  later 
than  was  determinei  by  Mr.  Merfield.  Observations  bv 
Mr.  Kyves  at  Saragossa,  Spain,  on  April  21,  showed, 
from  naked-eye  comparisons  with  y  regasi,  that  the 
magnitude  was  about  a-y.  Mr.  Innes  also  reports  a 
naked-eye  observation  at  Lyme  Regis  on  April  25,  between 
4h.  and  4h.  30m.  a.m.  '  Similar  observations  are  reported 
from  Malta  and  Gibraltar,  and,  at  the  formert  «  tall  about 
1"  in  length,  and  Inclined  about  40*  to  the  horisMl,  was 
seen. 

In  No.  t6  of  the  Com^s  rrttdu$  (p.  955,  April  18) 
M.  GiacobinI  reports  having  observed  the  comet,  at  the 
Paris  Observatory,  between  t(h.  and  i8h.  on  April  ^  17. 
He  '  was  surprised  at  the  increase  in  brightness  since 
March  7,  when  the  m^nitude  was  estimated  as  9-5;  at 
present  he  estimates  it  an  t  o  or  2.^.  Taking  the  ephemerls 
values  for  the  distanres  from  the  sun  .md  earth,  this 
means  that  on  M:iy  iK,  10,  and  10  the  magnitude  shouM 
be  —1.3  to  —  I  .S,  as  bright  as,  or  brighter  than,  Sirius. 
To  M.  Giacobini  the  comet  appeared  a.<  a  circular  nebu* 
lotity  30*  to  35'  in  diameter,  with  a  strong  central  con- 
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densation.  \o  tail  was  (]i!itinf<uishod  o.xcept  a  small  swell- 
ing of  th«  circular  nebulosity  in  position^anglts  350°,  but 
this  measured  scarcely  one  mtnute  of  arc  m  length. 

Those  observers  who  ar^  generally  unacquainted  with 
«eleBtial  objects  should  note  that  Vcnu^i,  as  shown  in 
Fitf.  t  on  p.  2^4  in  last  wwk's  Natlke,  is  a  conspicuous 
object  near  the  comet's  position  at  present;  we  have  heard 
of  a  number  of  enthusiastic  woutd-be  observers  who  have 
evidently  mistaken  this  planet  for  the  cometi  as  many  did 
in  the  case  of  comet  i^ioa  in  January  but.  Referring  to 
Fig.  >,  given  last  week,  it  diould  be  noted  that  the  posi- 
tion of  Mars  was  inadvertently  omitted  from  the  diagram. 
On  May  a  the  comet  will  pass  directly  beneath  Mars, 
which  shoiiUI  bo  inserted  about  half-way  between  the  top 
of  the  date  {a)  and  the  disc  representing  ^  Geminarum. 

Nr.  Denning  writes  t—**  The  meteors  supposed  to  be 
connected  with  Haltey's  comet  are  due  on  the  mornings 
of  May  4-7.  as  the  earth  reaches  her  nearest  relative 
position  to  the  cometary  orbit  at  tfiat  period.  This 
meteoric  shower  is  directed  from  the  immediate  region  of 
the  equator  in  about  right  ascension  338°,  and  was  dis- 
covered by  Colonel  Tupman  in  \%-;»,  and  seen  also  in  the 
following  year.  The  radiant  rises  late  on  tJie  nifiht.  so 
that  the  metrors  can  only  be  S'?>^n  in  the  mornin}^  twilij;ht. 
It  is  doubtful  whether  or  not  this  metroric  sfiornvr  is  really 
connected  with  the  celebrated  romet  of  llalley.  for  the 
distance  of  the  earth  from  thp  comet's  orbit  at  its  nearest 
approach  is  about  6,ooo.«>oo  miles,  but  ttv  ■  nmjiutcd  orbits 
of  the  rnetnors  and  comet  exhibit  a  siRnilkjiit  r.'semblance. 
Should  any  rich  display  of  meteors  be  presented  at  the 
period  mentioned,  the  spectacle  will  be  unique,  for  the 
parent  comet  will  be  visible  at  the  same  time." 

CoMrr  loioa. — Observations  by  M.  Pechiile  on  April  8 
gave  corrections  of  +3*.  and  +06'  to  the  ephemeris  pub- 
lished by  Dr.  Kobold  in  No.  43(13  of  the  Asitonomifche 
Nailirifhtcn,  and  showed  the  ma(<nitude  of  comet  loioa 
to  be  about  110.  In  No.  4404  of  the  same  journal  H<-rr 
Tsch<'rnv  <liMu>.srs  the  difficultif-s  attending  the  calculation 
of  the  orbit  of  this  comet,  and  gives  three  Sets  of  para* 
1)olic  elements,  which  he  compares  with  ten  Otfler  sett 
previously  piiblish<^J  by  various  calculators. 

In  No.  2  (ioio>  of  the  Buff,  ie  VAtad.  »  >v  J.-  H.-ij^ique 
Prof.  Stroobant  publishes  an  account  of  his  observations 
of  ihU  romet.  and  shows  that  on  January  31,  at  6h.  3om., 
the  tail  extended  to  the  middle  of  the  Great  Square  of 
Pegasus,  its  length  being  about  3«^. 


OPESISr,   OF  THE  SEW  SCHOOL  OF 
ACHICVLTLRE,  CAMBIiJDCE. 

TN  the  presence  of  an  assembly  fully  representative  of 
*  agricultural  interests,  both  scientific  and  practicil.  tlv" 
new  School  of  .Agriculture  at  Cambridge  was  oper.-d  b_\ 
th»>  Duke  of  Devonshire  on  Tuesdav,  April 

The  formal  opening  was  preceded  a  !ur,<  !i>  n:i  |).irty 
given  at  Pembroke  College  Lodge  l.v  r)v  \  ir.- -( "h.iiu-..||or. 
In  addition  to  the  Duke  of  Devonshire,  the  iieads  of 
colleges,  and  the  principal  professors,  the  guests  included 
the  -Master  of  the  Drapers'  Companv,  Ix>rd  Blyth,  Sir 
■Cfeorge  Fordham,  Sir  C.  Dalinn,  sir  1  ludn.is  Klliott,  Sir 
Richard  CiKippr,  Prof.  .'Jon<er\ i  11--,  Mr.  A.  D.  Mall,  and 
Mr.  T.  H.  Middleton.  S[„...r  w-re  delivered  by  the 
Vire-Chancellor,  the  I)i;l<.  .u  Devonshire,  the  Master  of 
the  Dr.-ipets'  Company,  an.!  iVof.  Wood. 

In  di-claring  the  butliiiiig  open,  the  Dtike  of  Devonshire 
enipha^is'd  the  necessity  for  a  i  luv-  .iMj.iiKi^  iKtu-.^en  the 
sci'^nfific  and  the  practical  aspects  in  agrit  ulrur  .J  work, 
and  promise<l  to  exert  his  influence  with  the  R*>\.il  Ai^n- 
cultural  Sorietv  to  further  that  "nd.  He  also  «:.\pressed 
the  gratitud"  felt  by  all  '.v(^rk■^^  in  ;h'-  practical  field  to 
the  L  niv.^rsity  authorities  for  liie  extemlrd  f.irilft-^s  which 
it  now  giv.  s  to  students  of  the  agricullni  al  vi  lenr' v. 

The  new  schcw)!  is  situated  close  to  the  Botanv  School. 
It  was  erected  after  the  designs  of  Mr.  .Arnold  .Mitchrll  at 
a  cost  of  jo.ooo/.  The  building  consists  of  three  floors, 
n  baseni»nt.  and  attics.  It  contains  three  lecture  rooms, 
two  larg*"  flementary  laboratories  for  chemistry  and  botany 
respectively,  seven  smaller  rooms  for  private  research,  as 
-well  as  a  library  and  private  rooms  for  the  teaching  staff. 
The  accommodation  is  designrd  for  one  hundred  students, 
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and  is  already  barely  sufficient  for  the  increased 
coming  forward. 

Among  the  exhibits  on  view  on  Tuesday,  the  one  which 
appealed  most  to  practical  men  was  a  series  illustrating 
the  awrit  of  Profs.  Wood  and  BifTcn  in  connection  villi 
the  improvement  of  English  wheat.  Prof.  Punoett  sbaweil 
a  number  of  interesting  experiments  illustrating  MendsjUn 
principles  in  connection  with  the  inheritance  of  colour  io 
poultry  and  rabbits.  The  forestry  exhibita  of  Mean, 
Henry  and  Burdon  were  also  of  extreme  interest.  Mr. 
Foreman  showed  the  letnits  of  a  laborious  reseatch  «o 
tlie  constitution  of  the  proleids  found  in  linseed. 


JMERXATIONAL   CONGRESSES  ON 
ORNITHOLOGY  AND  TROPICAL 

AGRICriTl  HE. 

TITE  hai'e  received  the  unnmini  •  tnent  thnf  !h<»  fifth  Int'r- 
*     national  Orn,t!ii:i!o;:;ii  al  (  oii^rv'-s  wil!  nii  -jt  in  Berlin 
from  May  30  to  }un--  4  inclusive.   Us  succti-s  st-em*  alr».idy 
ensured  by  th'-  l.ir^;  •  number  of  distinguished  ornithologlits 
(rppf "ir»nfinfj  '.-.vfritx -I'lr"*!  countries)  who  have  int;mat'.i3 
th>  :r  inT'  ntinn  of  .iitcnding.    According  to  th«?  programme, 
the   conjjtf-^';    will  assrmbl'^   in   the  "  Fests.Tnl  "  of  the 
Zoological   (j.itil-iis,    and    its   sectional   meetir.t;s   will  he 
held   in   the   Landwclirotf-/i'r-Ka8ino,   close   to  the  Zoo- 
logical Gardens  station  of  ih-i  Stale  railway,  where  also 
will    be    installed   on    Slay   29    and    following  days  t.V 
business    bureau.     The    president   designate    is   the  dis- 
tinguished professor  of  the  Berlin  Natural  History  Museum, 
Dr.    .Anton    Reichenow,    the    subjtxt    of    whose  opetiing 
.rJdrcss  is  "  L'ber  die  Fortschritte  und  den  gegenwartigcn 
Stand  der  Ornithotogie. "    In  the  ordinary  course  he  would 
have  been  introduce  by  the  retiring  president,  the  late 
Or.   Bowdler  Sharpe,   and  the   absence  of   this  genisl 
personality,  so  familiar  at  these  triennial  congresses,  rannot 
but  cast  a  shadow  over  the  meeting.  The  congress  is 
ditrided  into  practically  the  same  sections  as  at  its  lait 
meeting  :—s>-stenuitic  ornithology,  anatomy,  palMRtologjr. 
grographiral  distribution;  migration;  biology  and  ooiogr; 
bird    protection;    avicultiwe   and   acclimatisatlcn ;  and 
economic  ornithology.    .Many  important  papers  are  akeadr 
announced  by,   among  ottiiers,  the  president.   Count  v. 
Berlepsch,  Herr  Csorgjey,  Dr.  Eckstein,  Dr.  tiartert.  Dr. 
Hehns,  Herr  Nehrkom,  Prof.  Neumann,  Hon.  Waher 
Rothschild,  Dr.  Thicnemann,  and  Prof.  Vtrdnw.  Visits 
to  the  foUowing  places  of  interest  have  lieen  arranged 
on  Monday  afternoon  to  the  Havdsee,  nt  tbit  invitatioo 
of  the  German   OrnitholM(tcat   Sodety;  on  Thtirtdsy 
morning  to  the  Zoological  Gardens,  with  lunch  to  fbHew; 
on  Friday  to  the  Natural  History  Museum,  or  a  motor 
trip  round  Bi-rlin  for  those  who  prefe  r  it-    On  the  evadflg 
of  Tuesday  there  will  be  a  kinem-iiograph  exhibiUon  « 
bird  pictures   at   the   "  L'rania "  Society's  rooms.  Oa 
Wednesday  evening  the  city  will  entertain  the  members 
;i!ui  their  wives,  and  on   Friday  evening  the  customary 
Imujuet  will  take  place  in  the  Zoological  Gardens.  Aftw 
th'-  r\nsr  of  ili.-  i>int;i<  vs  e\i:ursions  will  be  arranged,  if 
sulVii  ii'iit   iiv  uibtii  ;ipi>l^  .  to  the  observation  station  st 
RossittPii   .irid  to  the  <  \inTiiiip  ni  il  prot'.ction   station  at 
Seebaoli.     The    subsrrijition     for    full    membership  is 
JO  tn.it  ks,  ,Tnil  fo:   lailv  .ass^kciates  who  do  not  desire  th« 
publicatioii^     10    marks.     The     secretary's    address  is 
43  Invalidenstrasse,  Berlin  N.  4. 

In  ordrr  to  facilitate  the  study  of  the  problems  of 
tropical  agriculture,  .m  International  .'\ss. m  i.ition  of 
Coionial  Agriculture  was  founded  in  1005  'ti'"  clos^  of 
fust  liuernational  Congres.s  of  Tropic. il  .Agriculiur. , 
hi  ld  in  Paris  in  that  year.  The  association  has  arraiigul 
M  liold  a  second  International  Ci  rj^r.  ss  at  Hrussels  on 
May  iO-13.  A  British  committee  li.is  b^cn  formed  to 
arrange  for  the  c  iDin^nitLon  of  papers  by  those  roiuerr.ed 
in  tropical  agrirulsure  and  colonial  developmeni.  Ihe 
president  of  this  committee  is  Prof.  W.  R.  Dunstan, 
F.R.S.,  and  the  secretary  Dr.  T.  A.  Henrv.  Scientific  and 
Technical  Department,  Imp- '-mI  histi'.ut  -,  S  \V\  As 
pvidnnte  of  the  interest  taken  in  ilie  work  of  the  congress, 
it  mav  be  mentioned  that  the  following  papers  have  been 

firomised  already  to  the  British  committee : — W.  L.  Balls. 
1)  the  application  of  Mendel's  kiw  to  cotton 
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(j)  some  causes  affecring  the  Egjrptian  cotton  crop ;  G.  C. 
Dudgeon,  the  cottons  in  indigenous  cultivation  in  British 
West  Africa  ;  A.  E.  Humpliri',  s,  win-at  production  in  rela- 
tion to  the  requirements  of  the  United  Kingdom;  F.  B. 
Guthrie,  (i)  work  done  in  New  South  Wales  in  connection 
with  the  imnrovement  and  testing  of  wheats,  (a)  the  work 
of  the  latf  W.  J.  Farrer  on  the  imprBWIOMlt  01  wheat  in 
New  South  Wales;  1.  B.  Fole-Evans.  problems  connected 
with  maiw-growing  in  South  Africa ;  J.  B.  Carruthers, 
(i)  new  mettiuds  of  tapping  Castillon,  (2)  rover  plants,  as 
a  substitute  for  weeding  in  rubber,  cacao,  and  other 
cuhivations ;  Dr.  T.  A.  Henry  and  Dr.  S.  J.  M.  Auld, 
th"  burning  quality  of  tobacco;  G.  M.  Odium,  tobacco 
mitur.  in  South  Africa  ;  Mr.  Easterby,  rultivatioa  and  varie- 
i: -s  of  sugar-cane  at  the  Sugar-cane  Experiment  Station, 
.Mack.iy,  Queensland;  Prof.  P.  Carmodv,  (i)  preparation 
of  rubber,  (3)  preparation  of  paper  from  megass,  (3) 
method-i  of  manuring,  suitable  for  natives,  (4)  influence 
of  malarial  diseaeee  on  labeiir  nipplyt  (s)  breeding  of 
stock  suitable  for  the  tropics;  Mr.  Benaon,  manuring  of 
tropica]  fruit* ;  Dr.  S.  S.  Pickles,  the  aromatic  grass  mIb  ; 
R.  N.  tomci  cnises  contributing  to  the  suceese  of  the 
Zmdber  dove  industry;  W.  Macdonald,  dry-farming  and 
land  settlement  in  South  Africa ;  J.  H.  Barnes,  the  alkali 
land*  of  northern  India;  E.  M.  Jarvis,  economic  zoology 
in  African  colonies;  W.  Gill,  the  Introduction  of  the 
remarkable  pine  (Pinus  insigiiis)  into  South  Australia,  and 
its  aocoeMful  utilisation ;  F.  W.  Barwick.  .African  wild 
rilks;  G.  C.  Dudgeon,  some  important  insect  pests  in 
Britiwi  West  Africa ;  C.  C.  Gowdey,  insects  of  economic 
importadoe  In  Uganda.  The  International  Association  of 
Cononlal  Agriculture  has  also  arranged  for  the  collection, 
in  tropical  countries,  of  information  on  a  number  of  sub- 
ject* of  special  interest,  and  general  reports  on  these  will 
he  presented  to  the  congrps":,  as  well  as  reports  bv  experts 
in  eadi  country  concerned.  The  inquiries  already  arrang<-d 
for  are  on  cotton  cultivation,  labour  conditions  in  the 
colonies  and  tropical  countries,  acrlimatisntion  of  Europr-nn 
rattle  in  tropical  countries,  and  alroho!i*.ni  in  tli>^  tto]):(--. 
•Ml  communications  r»-garding  the  concrfs*  <,hi>ulil  be  srnt 
to  the  secretary  of  the  British  committer.  Imperial  Insti- 
tute. London.  S.W.  Applications  and  subscriptions  for 
membership  >;hnu!d  be  sent  to  M.  Vandervaeren,  treasurer 
of  the  HrlgiTn  committee,  at  the  Ministry  of  rtie  Interior 
and  of  Agriculture,  Brussels,  Belgium. 


KCOXOMIC  C.F.OLOGV  IS  ri.VID.l.' 
'T'llE  pamphlets  mentionrd  b»>low  have  been  issued 
rvcrntlv  by  th<-  IVpartment  of  Mines  of  Canada, 
mainly  with  the  object  of  directing  attention  to  the  import- 
ance of  the  economic  mineral  produrts  of  the  Dominion, 
and  of  assisting  with  trustworthy  information  those  per- 
sons who  are  actually  engaged,  or  may  contemplate 
engaging,  in  the  exploitation  of  its  mineral  wealth. 

The  first  work  on  the  list  gives  .1  concise  but  clear 
description  of  the  general  geological  features  of  Canada 
and  of  the  known  valuable  minerals  that  characterise  the 
different  nreas.  For  the  sake  of  convenience,  the  whole 
01  the  Dominicm  is  divided  into  a  number  of  regions,  each 
of  which  has  n  more  or  less  definite  individual  geological 
structure,  and  which  accordingly  produces  a  AltillCt  leriea 
of  economic  minerals.  The  scope  of  the  work  li  perhaps 
most  readily  explained  bv  giving  «  list  of  the  dillerent 
regions  into  which  the  boaunuM  ia  here  divided,  these 
being  as  followe: — 

(i)  The  Appalachian  region,  comprising  the  Maritime 
Praviaeee  and  that  portion  of  the  ProWnce  of  Quebec 
whlA  Sea  imawtSa(e|y  to  the  north  of  them,  consisting 
maioly  of  crystalliM  and  Palsozoic  rocks,  the  chief 
minendnroduetf  bdng  eoal,  gold,  and  iron  ores. 

(a)  The  Lowland  of  the  St.  Lawrence  Valley,  which 
consist  mainly  of  Palxozoic  strata,  and  have  not,  so  far, 

1  Canatla  TVpartin^nt  ft  Mine*.  (<)  "A  DcseHyliM  SiMKh  of  Um 
Geoli^  in.l  Kojnomir  Mineral*  of  Cliaili  "    B]P  C  A.  YeOBg.  Wilb  SO 

iWTwtuction  Hy  R   VV.  Brix:k     Pp.  151. 

"  Ttit  TimI  Kitldi  of  Maniiob.!.  Sukaichewan,  Albert*,  and  Eastern 
PriUili  (  nlumhia.  '    Ily  P.  B.  Dowliou.    Pp  m, 

(j>  "The  Whitehorve  Coprrr  Hell,  Vuki.n  Terrilory."  By  R.  O. 
McConntll.  fp, 

Ul  •■Report  on  ihe  Irrm  Ore  l>«-po>iu  along  the  Ollawa  (Qucbcc  Side) 
aad  Caiincau  Kiveri.  "    By  Flit/  Cirkcl.   tf.  147. 
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I  shown  any  great  mineralogical  wealth,  with  the  exception 
,  of  petroleum;  the  principal  Canadian  oilficids,  lying  in  the 
j  tongue  of  south-western   Ontario  that   projects  between 
Lakes  Huron  and  Erie,  occur  in  strata  of  Devonian  age. 
which  form  a  portion  of  this  region. 

(3)  The  Laurentian  plateau,  which  comprises  the  greater 
portion  of  the  Province  of  Ontario  and  of  the  North- 
wesri^rn  Territnry;  it  consists  mostly  of  pre-Cambrian — 
larg'  l'.  l,;iu!'_ii:i.in — rocks,  and  ilii)iij;h  little  more  than  the 
soufh>rn  bordi  r  of  this  vast  trark  has  been  prospected,  it 
is  known  to  contain  many  valuable  minora!  products,  such 
as  the  Sudbury  copper-nickel  deposits,  the  Cobalt  silver 

i deposits,  gold,  iron  ores,  corundum,  apatite,  mica,  &c. 
(4)  The  Arctic  archipelago,  which  forms  an  imperfectly 
known  area  to  the  north  of  Hudson's  Bay;  it  appean  to 
consist  mainly  of  pro-Cambrian  and  aqme  PaJaocoic  atrata*. 
and  so  far  ia  not  known  to  contabi  minerals  of  any  great 
economic  importance. 

(5)  The  Interior  Cootineittal  plain,  which  comprieet  the 
western  portion  of  Manitoba  and  the  southern  portion  of 
Saskatchewan  and  Alberta,  extending  westward*  to  the 
CordiHeran  mountain  qrttem,  tlie  strata  being  largely  of 
Cretaeeoua  a^.  The  rocks  contain  very  important  bed* 
of  coal  and  ^rnite,  also  bitiunen,  indicatioos  of  petroleioi, 
and  natural  gas. 

(6)  The  CordiHeran  belt,  which  comprises  the  western 
portion  of  the  Dominion.  This  is  essentially  a  mountain 
region,  showing  a  great  variety  of  geolt^ical  formations  ; 
it  is  noted  for  occurrences  of  the  precious  metals,  gold 
and  silver,  whilst  lead,  copper,  and  zinc  also  ocriir  ;  it  is 

\  also  very  rich  in  coalfields,  notably  in  British  Columbia, 
wh'-re  M  varietici  of  coal  from  lignite  to  anthrarite 

I  .appi  ar  to  occur. 

This  brief  summary  of  a  sunimarv  will  snv  ta  indicate 
the  arrangement,  the  scope,  and  the  objects  of  this  little 
treatise;  it  should  aKo  I"?  addod  that  it  is  nccompnnied 
by  two  maps,  one  showing  the  broad  geological  f<-atures, 
and  the  other  the  distribution   <>f  tli"  i  hi'  f  mineral  pro- 

]  ducts;  th''  former  is  vrry  satisf.u  ti  uv ,   Uut  th"  latter  is 

.  by  no  means  so  clea;  .ns  miglit  djs'nd.  Tlie  maps 
s.  rve.  howt^ver.  perfectly  W'  ll  their  purposf  of  i.iiicidating 
the  t'-xt  and  of  making  tlu-  whole  sui>i'i'!  cl^  ar  and  readily 
fompn  hi  nsihlf.  Minul*^  ariiirarv  of  firl.iil  is  not  to  bo 
i  tprrt'-d  in  such  a  work  as  this,  and  is  perhaps  not  '>ven 
dr-s.ir.')Me.  so  that  anything  of  the  nature  of  criticism 
would  be  entir-  U  out  of  plai>  .  It  can  oniv  be  said  that 
th"  tcatisp  adniirablv  fiillils-  its  t)bi»cts,  and  should  be 
of  thn  greatest  valup  to  all  who  .arr  in  .any  way  in"«T(>ste<I 
in  the  mineral  w.ahh  of  the  r)oniinlnn.  Th'^  Grolofiiral 
Survey  of  Canad.i  tan  only  h.'  con);r;itiilat' d  upon  the 
f<-1icitous  idea  of  publishing  such  a  pamphlet  and  upon 
the  excellent  Way  in  whlch  that  idea  haa  been  carried  into 

execution. 

In  the  second  pamphlet  of  the  above  list  Mr.  D.  B. 
Dowling  has  given  an  account  of  the  coalfuMs  of  thf 
Interior  Continental  Pbiteau,  and  is  thus  able  :  >  discuss 
more  in  detail  than  was  possible  in  the  general  work  the 
nature  and  mode  of  occurrence  of  thes'>  important  deposita. 
The  author  commences  with.  ,-i  historical  and  general  review 
of  the  coalfields,  an<l  tr  r  il-scrib*'s  them  in  some  little 
detail.  He  points  out  that  the  coal  of  this  region  oecurs 
at  three  main  geological  horizons,  namely,  at  the  baeei 
about  the  middle,  and  close  to  the  top  of  the  Cretaceou* 
formation;  it  should  be  noted  that  he  venturetf  on  what 
can  only  be  described  as  imperfect  data,  to  attempt  an 
estimate  of  the  quantity  of  coal  that  eziate  in  the  region 
under  diaeusshm,  which  he  i^ves  as  143,400  millions  of 
tons,  the  ana  of  die  coalAelde  b^ag  taken  as  33,506  square 
mile*.  That  the  amoimt  of  development  woric  vet  done 
in  these  fiekts  Is  of  the  acaatieat  posnble  detcription  is 
evident  from  the  fact  tliat  die  output  for  the  year  1407 
was  only  876.731  tons.  After  a  detailed  description  of  the 
coalfields,  a  bitge  iramtmr  oiF  analyses:  of  the  rarious  coals 
is  tabulated.  This  flat  Is  an  exceedingly  useful  one,  and" 
the  author  has  done  excellent  service  ia  eotleetii^;  the 
records  into  a  conveniently  accessible  form.  Following 
this  list  is  another  of  analyses  of  coals  from  other  dis- 
tiicts,  apparently  for  the  purtwses  of  comparison :  it  is, 
however,  not  at  all  clear  on  what  principle  he  has  brought 
together  this  miscellaneous  collection  of  analyses  of  coals 
from  British  Cohmbia.  Yukon,  Nova  Scotia.  Wales, 
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Austrula.sia,  anil  \\v  l"nitcd  States,  still  1- s-;  why 
the  whole  of  the  coaij*  of  Great  Britain  should  b--  con- 
sidef^i  to  be  adcquatt^ly  represented  !■>  <;>-••••  ol  sunir- 
half  a  dozen  Welsh  toals.  Such  a  tonipjraUn;  H'-t  shouM 
eith'-r  In-  ;i  uU'  i-  ]irr>4  nt.it k r  ur  <  Ise  (and  perhaps  In  tti  r  i 
be  omitted  alsnj^.  tli'  i .  I  hif  app- /irs  to  be  no  obviou-. 
reason  why  Mr.  D^iuliii^^  slttuilri  w  int  .my  tv-w-fangled 
mode  of  classituatiun  in  onU  r  id  t-n.iljlr  liini  satisfactorily 
hi  I  l.ivsify  thesi;  coals.  For  in(i>.t  pi  .n  t:cal  purposes  the  old 
cl.i-'-i!ii  .ition  of  (iritm  r  nnsui  rs  p'  l  f-rtlv  wr-!l,  ;ind  if  anv- 
fhini;  iiiiirr-  iir'-'i  is-;-  [-■■t;iii:  .•(!,  tlv-  tu-  l  r  .uiu  (.<jr  tl)</  r.itio  t.if 
the  fixed  carbon  to  ihe  voiatiie  cuuiLnistiliN-  matter)  suftices 
for  most  purposes.  'Ihe  ratio  sug^^l  •■!l■d  by  the  author, 
which  he  calls  the  "  split  volatile  "  ratin,  iippcnr's  to  ^(»rv«^ 
no  particular  purpose,  and,  on  the  other  hand,  would  en.ibl'' 
a  coal  to  be  put  into  almost  any  class  at  will  by  merely 
drying  it  more  or  less  thoroughly  before  analysing  it. 

The  two  remaining  treatises  deal  in  more  or  less  detail 
with  (ire  deposits  in  definite  regions,  differing  mainly  in 
this  respect  that  the  copper  deposits  of  the  VVhitehorsc 
Belt  h.ive  been  opened  up  pretty  extensively  and  are  being 
activchr  worked  tcMlay,  whilst  the  iron  ore«  of  the  Ottawa 
and  Gatineau  Rims  are  not  to-dajr  of  any  ceonoraic 
importance. 

The  last  treatise  on  the  list  is  in  some  respects  the  least 
satisfactory.  So  looc  as  the  writer  keeps  to  his  proper 
subject,  namely,  a  description  of  the  ore  deposits,  their 
modes  of  (v-rurfnr^,  distribution  and  geologv,  there  Is 
Httle  f.ui;i  ti)  l/t-  found,  although  the  language  is  in  places 
someu!..ir  less  cicrar  than  mif(ht  be  wiJied.  It  is,  how- 
evr,  \vii<-n  the  author  ventures  Into  melallurfiical  dis- 
cussion that  lie  seems  to  go  widdy  astray.  It  is  incom- 
prehensible how  aniitme  could  write  SMcn  «  sentence  as 
Che  following  in  dlscitsstni;  tite  metallurgy  of  iroa  (p. 
104) : — "  By  no  known  cheinfcal  or  etectro-thermlc  process 
can  phosphorus  be  elintbiated  from  the  bath  of  any  of  the 
Averse  metallur|(icol  furnaces. "  The  atitbor  seems  to  Ike 
•tteeedinglv  santiMtne  as  to  the  future  of  the  ekelrkal  pro- 
duction of  pig-iron  in  die  Domhilon,  an  o|Mnton  whidi  he 
seems  to  snare  with  some  other  Canadian  geologists.  It  is 
soflUWhat  curious  to  note  that  it  is  the  geologists  who  are 
tn^iiff  on  tide  metallurgical  dievelaoment,  whilst  manu- 
facturers of  hw»  appear  to  be  more  than  doubtful  .is  to  its 
economic  possibilities.  Whether  this  is  due  to  the  wll- 
recotfnised  conservatism  of  the  latter  and  the  advanced 
scientifif  cnterjjrise  of  the  former,  or  whether  it  is  a  case  of 
geologists  rushing  in  where  iron-masters  fear  to  tread,  is 
not  for  us  to  deteimine.  HiNRY  Loins. 


RECENT  PAI*BRS  ON  BIRDS. 
Tk/TR  r  \V.  BF.F.BE  is  to  be  congratulafjd  on  his 
^  *  atti  inpt  {Zootogica,  No.  5)  to  e.tplain  the  "  racket- 
making  "  habit  of  the  molmots.  Th-s.?  birds,  it  is  .ilmnst 
unnecessary  to  mention,  are  in  the  h.ih'it  of  remnvinf;  the 
vnni's  of  til'-  middle  fi.iir  of  <-l,>n[;.iled  t.Til-fuath'-rs  for  .1 
Lcrtain  distance,  so  as  to  give  them  a  racket-like  form 
V'TV  similar  to  that  which  occurs  naturally  in  certain  king- 
fishers and  humming-birds.  It  is  shown  that  the  length  of 
feather  thus  devaned  is  invaria'ilv  const.Tnt,  evf>n  when  the 
.ndjacent  p.iir  of  feathers,  uliii  li  ml^^ht  s^rv  n«  .n  guide, 
has  been  removed.  l''ur:li' r,  the  jioitlon  di  stimd  t<j  be 
stripped  has  the  vanes  markedly  iiirrower  than  in  the  reM 
of  the  feather,  while  the  l  onipon-nt  barbs  and  !),irbules 
ar*  mtirh  weaker  nnd  less  enlirTenl  than  elsf-where,  so 
that  th-'i:-  reniov.d  is  a  eonifjar.vt- vely  easy  m.itfer.  Con- 
sequently, in  the  course  of  the  pre'-ninj^  to  whiili  these 
birds  subject  all  their  fail-feathers,  the  weak  area  in  the 
vanes  of  the  middle  pair  becomes  stripped,  with  the  pro- 
du<  t;<>n  of  the  symmetrical  pair  of  terminal  rackets.  The 
original  cause  of  the  narr<jwing  and  degeneration  in  the 
afT.  ,  ;.  d  area  is  still  unknown,  but  the  author  is  of  opinion 
that  it  is  not  a  rase  of  the  inheritance  of  an  acquired 
character. 

In  No.  3  of  the  same  serial  Mr.  Reebe  gives  the  results 
of  his  observations  on  the  habits  of  tint  remarkable  bird 
the  hoazin,  or  hoal/in  (Opisthoromus  eriitatus).  made 
during  a  visit  in  March,  looR,  to  V'enezuel.n,  and  a  second 
!n  April  of  the  foliowintf  year  to  British  Guiana.  As  young 
birds  were  not  to  be  found,  tlie  notes  relate  only  tVi  the 
adult.  Mr.  Beebe  commences  his  account  by  mcntionitid 
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th.it  th"  crop  of  til'-  Iioaziii  is  Dnique  on  account  pf  having 
assumt-d  th'j  ^.truiturc  .and  funrtion  of  the  glMard  of 
other  birds,  beinf^  nni<  It  l.ir^i  r  tlian  ordinary,  with  the 
walls  thick  and  niuscul.ir  inj.t''ad  of  thin  and  flabbv. 
I)t  s;)itc  this  specialised  feature,  the  primitive  tharaLter  <.■'. 
this  bird  is  irtdicated  by  many  jwiints,  tii>;  vesijoial  1  law 
of  the  third  digit  of  the  winf^  linking  it  with  .-Xrrh.xn- 
pteryx,  whili'  anotli.  r  (  l.iiin  to  primitiveness  is  npp.ar- nt 
in  the  quadrup' <i,il  habits  of  the  young.  Thickly  wix4' d 
river-valleys  f».)rni  the  haiiiits  of  th'-  ho.uin,  of  whicli  I^a-er 
Amazonia  may  be  consid'-red  the-  cifUre,  ilie  distributional 
area,  nreorHinf^  to  our  pr"S'  nt  inf(>r;nation,  bring  in  several 
ins'anies  (Jisc.ontir'.uoy-.  1  lie  bird  has  .'i  prculiarlv  diS- 
.ai.;rei  .iblc  odour  «if  its  own,  which  is,  however,  in  Mr. 
Breb'^'s  opinion,  less  ptiweifu!  th.an  commonly  reputed,  a;vJ, 
at  all  events,  in<?iiflicient  to  render  it  immune  to  the  attacki 
of  par.i->irt  s.  In  g<  neial  cliaracter  the  nest  and  eggs  are 
very  simil.ir  to  those  of  the  Guiana  green  heront 
(Butorides),  but  are  placed  higher  above  the  water.  Both 
sexes  assist  in  nest-building,  and  two  eggs  seem  to  b" 
the  usual  number  in  a  clutch.  There  is  no  foundation  for 
the  assertion  that  these  birds  are  polygamous,  or,  of 
course,  for  the  old  legend  as  to  their  snake-eating  habits. 

The  institution  and  celebration  of  the  first  "  bird-day  " 
in  the  Australian  Commonwealth  is  recorded  in  ths 
l-inuarv  number  of  the  Emu.  October  aq,  1909,  was  Ihe 
date  selected  ta  Victoria,  when  the  celebration  proved  a 
thorough  success,  parents,  teachers,  and  sclmlars  foimng 
in  with  enthusiasm,  and  visits  being  p^  to  noted  bird- 
haunts  in  the  different  districts.  Numerops  nests  were 
examined,  but  in  no  instance  were  eitlier  Urds  or  egg» 
mtdr  sted.  !\  certain  amount  of  preliminary  work  had  la 
(liine  in  teaching  the  children  the  names  of  many  of 
the  local  birds,  for  which  purpose  special  lists  were  pre* 
pared.  In  the  same  issue  Mr.  C.  Barrett  describes  the 
nesting  of  the  rock-parrakeet  {Seophema  petrophita)  on 
Goat  Island,  Kellidic  Bay.  Here  this  appropriately  named 
species  rears  its  young  in  hundreds,  the  eggs  being  oftm 
laid  deep  down  in  burrows,  although  higher  up  on  the 
(.lifTs  they  are  frequently  placed  on  the  bare  rock,  in  most 
coses  under  the  protection  of  a  raised  ston*. 

In  the  March  ntunber  of  the  Zoologitt  Mr.  ].  M.  Dewar 
describes  tlw  manner  in  which  tite  oyster-catclier  breakt 
the  shell  of  the  purple  whelk  (^ar^ro  la^hts)  in  order 
to  be  able  to  feed  on  its  contents.  As  the  soft-parts  of 
this  mollusc  are  much  more  difficult  of  access  than  these 
of  mussels  and  limpets,  the  bird  only  oorasionally  tttadis 
the  whelk,  and  perhaps  never  does  so  at  all  in  seme  locaK- 
tles.  When  a  mollusc  Is  to  be  operated  upon,  it  is  carrisd 
to  some  convenient  tpm,  often  a  crtdc  or  lioltow  in  the 
rock,  or  it  mav  be  a  hard  patiA  of  sand*  where  it  is  laid 
with  die  mouth  uppermost.  The  upper  half  of  the  beak 
is  tfien  introduced  into  the  aperture,  and  an  attempt  made 
to  |Mineh  out  a  small  fragment  from  the  opposite  sorbce 
of  the  shell.  Tf  this  is  successfully  accomplished,  and  die 
piece  punched  out  is  of  small  size,  the  beak  is  introdtioed 
into  the  new  aperture,  and  the  same  process  repealed 
higher  up  the  shell,  when,  if  it  succeeds,  the  soft-p.vts  can 
be  scooped  out.  In  cases  where  Ihe  first  hole  is  lar^, 
the  latter  operation  can  be  accomplished  by  that  iqicrtuve. 
Frequently  the  shell  defies  the  bird's  efforts. 

The  Januar>-  number  of  the  Victorian  Naturalist  con- 
tains the  report  of  a  paper,  by  Mr.  A.  H.  E.  Mattingley. 
on  the  hre.  diiifi-hal'l-s  of  Austr.ilian  cuckoos,  in  which  it 
is  Stated  that  onlv  an  inlinitcsimal  proportion  of  their  egfis 
approximate  in  size,  colour,  marking's,  and  shape  to  thos' 
among  which  fhev  are  l.iid.  Tliere  .ire.  moreover, 
numerous  inst-mc'^s  in  which  Australian  ruckoos  have  laid 
in  the  nests  of  Ri  .iniinivoruus  birds,  witli  the  consequent 
starvation  of  t!v  yomt;.  In  other  instances  cuckoos  1it 
in  nests  already  coiitaiiiieig  eggs  of  thi-ir  own  species,  white 
thrv  .iKa  make  use  of  nests  too  small  to  contain  th» 
voung  bird  in  comfort.  It  is  concluded  that,  so  far  at 
least  as  Australian  species  are  concerned,  cuckoos,  in  pl.ic* 
of  possessing  an  instinct  leading  ro  the  selection  nf  suit- 
able foster-parents,  lay  their  epcs  haphazard. 

Kver   since   the  year    1004   Dr.    F.   .-\.    Forel  lv.»s  Sici  li 
er  1    vvuring   to    ascertain    the    approximate    number  of 
individiials   of    the    hlack-he'ided   t?id1    (T.nrut  riilihiinduf'i 
which   resort  to  I-alce  I,e;i,.ni   dutino   r.-Tt.ain  months 
lite  year,  and  likewise  to  explain  the  reason  why  many 
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of  th<'>t  birds  :irr  in  Iw  -ifi-n  on  ihc  l.ik'  :it  seasons  whi'n 
thr  majority  t)f  thfir  kinilrwl  arc  in  l.ir  distant  lands. 
Thi'sp  ubsprvations  and  tlv-ir  rt-^iilis  have  been  published 
in  the  Rullftin  de  la  Soiit'/i'  \'andoise  dcs  Sci.  Sal.  for 
lOOS  and  1910.  The  ("""s  are  most  numerous  from  tlie 
end  of  July  to  thr  middle  of  Ortober— during  which  period 
their  numborii  may  rearh  as  many  as  ^(kk) — but  the  fjrent 
bulk  disappears  durinj*  the  breeding-season,  and  again  in 
winter.  For  their  breeding  resorts  in  the  north  the  birds 
take  their  departure  towards  the  end  of  March,  although 
a  few  hundreds  remain  on  the  Haul  Lac  throughout  the 
season.  Of  these  slay-at-home  individuals  only  a  small 
percentage  nrst  on  the  lake,  and  it  seem*  probable  that 
Ihc  great  majority  are  aged  birds  the  brrcding-days  of 
which  are  over.  On  the  other  hand,  a  certain  numl>er  of 
migrating  gulls  reappear  on  the  lake  at  the  b  ^hiiiif.;;  rf 
July,  several  wi  -  k,  before  their  fellows.  Several  <  Ni>!:in:i- 
tions  of  thik  have  been  given,  but  it  seems,  on  the  whole, 
smt  probable  that  these  early  arrivals  are  birds  which 
have  completed  their  parental  duties  in  the  north  at  an 
unusually  early  date.  It  is  well  known  that  dark  barrings 
on  the  tail  are  a  sign  of  immaturity  in  this  species,  which 
generally  disappear  when  the  birds  are  aMMlt  eighteen 
months  old ;  on  the  other  hand,  tlie  dark  cap  on  tlie  Iwad 
is  not  assumed  until  the  thitnd  year,  while  tli9  birds  do  not 
lay  until  tliey  are  tw«nty-thii«e  month*  oM>  A  certain 
number  of  birds  are,  howeveTt  met  with  in  tlieir  setxmd 
summer  with  the  tail  barred  and  the  head  dark,  and  ttwse 
must  probably  be  rcgankd  n  preoocioui  individuals. 
Finally,  the  author  has  succeeded  in  demonstrating  that 
the  black-headed  gull  is  not  a  dlver« 

The  Land  Agents'  Society  some  time  ago  commiasionrd 
Mr.  Walter  E.  CotHoge  to  institute  an  inquiry  into  the 
feediwHiabits  of  rooItSt  the  resulti  of  which  have  been 
pubBriwd  in  pamphlet  form  by  Messrs.  Launhton  and  Co.. 
Ltd.,  Wellington  Street,  Strand.  Observ.itinns  made  on 
more  thart  800  specimens  from  various  parts  of  England 
indlcRte  tlint  (i)  67  1;  per  rent,  of  the  food  of  these  birds 
consists  of  jjrain,  this,  by  the  inclusion  of  roots  and  fruift, 
being  raised  to  jt  per  cent.:  (a)  the  antoal-foot!  is  iq  per  ! 
cent.,  of  which  fullv  one-third  is  to  he  reckoned  against 
the  utility  of  the  rook  ;  (j>  a  grain-diet  is  rertninlv  pre- 
ferred; (4)  the  rook  is  not  a  particularly  beneficial  bird  to  , 

the  agriculturist,  although  its  utility  might  be  increased 

if  its  numbers  were  diminished.  1 
In  connection  with  the  above,  reference  :r,:n        made  to  i 
0  paner  by  Dr.  J.  E.  H.  Kelso  in  the  .\or;i  number  of 
the  Zoolociat.  where  it  is  shown  that,  in  ihlilijion  to  doing 
considerable  damage  t<i  fruit,  the  st.irliiiL:  is  nowada\s  Tn 
enemv  to  the  f.irtn<  r  bv  devouring;  1  cri^iil.  r.ifile  uuantities  I 
of  wheat,  such  grain  being  presumably  devoured  for  its 
own  •■  ik  '.  and  not  on  account  of  containing  grubs.     Tlii  • 
iig    propensity    is    considered    to  be    rt    innii  in 
developni'^nt. 

In  rh'-  -.;ime  issue  Mr.  F..  J.  Stubbs  makes  <iut  a  stronir 
■  l.iini.  tuit  orilv  thir  the  white  egret  (IrJea  fiarzetta) 
shuulil  li-  riHiI  il  to  rh>-  British  list,  hut  likewise  that  in 
the  Midilk'  i  ■  '.(  .i^  a  rimmon  snecies  in  our  isI.Tuds. 
From  v.uious  «ild  works  the  author  ouotes  i>assages 
indicating  that  a  sin  ill  white  heron-like  bird,  without  a 
crest.  wa<!  commonlv  nut  on  (he  tnMc  at  st-'ite  banquets 
in  the  norih  trf  Knglind.  where  'a  u  is  taken  in  the 
neighbouring  marshes,  and  that  this  bird  could  have  heen 
nothing  else  than  the  egret,  by  which  name  it  is  indeed 
mentioned.  The  idea  thit  the  l.npwing  could  hav  been 
intended  is  -.Iwun  to  Ive  altog<-th<'r  untenable,  and.  indeed, 
the  author  adduces  evidence  to  show  that  the  present 
abundance  of  the  latter  bird  is  a  modern  feature. 

LASGLEVS  COM  lilBl  TIOSS  TO 
AERONAUTICS.* 
'T*HE  awird  of  the  i.anglt  y  medal  to  the  I^rothers  Wilbur 
*  and  Orville  Wright  emphasises  the  fact  tliat  we  are 
living  in  an  age  of  great  achievements.  The  twentieth 
century  had  hardly  dawned  when  the  world  was  startled 
by  (he  disroverv  of  radijun,  wliiili  hi,  ofi.-i.il  up  -nn 
entirely  new  field  to  siience,   ar..l  I:av   1.(1   11*.  1..  mi>dify 

'  Arfdrc  d-l'veT«'4  Ijv  AN  >l'-t  < ;  r..'  im  Hr'l  n  th^  p-^^  nT.-iri^>n  rf  ' 
tbc  L"i>i{lcv  mrdnl  or  ihr  .<«inithwinian  instiluiiun  lo  the  Wright  Broihm  | 
M  Febniary  10.  I 

NO.  2113,  VOL.  83J 


profoundly  our  conceptions  regarding  the  constitution  of 
matter.  Another  new  field  has  been  reve.Tied  to  us 
through  the  development  of  wireless  teletli  aphy  and 
telephony,  and  wc  now  utilise  the  vibrations  of  the  leiheriat 
medium  of  space  for  the  transmission  of  thought. 

Then,  again,  we  may  note  the  most  revolutionary 
changes  going  on  before  our  eyes  rel.iting  to  method^  of 
transport.ition.  The  appearance  of  the  hydroplane-boat 
probably  foreshadows  a  revolution  in  marine  architecture 
and  propulsion.  On  land  we  see  motor-cycles,  automobiles, 
and  electric  cars  displacing  the  horse.  Petroleuni  and 
electricity  have  become  powerful  rivals  of  steam,  and  we 
s(  rm  to  be  on  the  eVe  of  a  revolution  in  our  methods  of 
railroad  transportation  throngh  the  application  of  the 
gyroscope  to  a  mono-rail  s>^t> m  ;  and  now  aerial  transport 
has  cniie,  dispensing  with  rails  and  roads  altogether.  The 
air  itself  has  become  a  highwav.  and  dirigible  balloons  and 
dying  machines  are  now  realities. 

Mow  well  the  predictions  of  Langley  have  been  fulfilled. 
Wc  now  recognise  that  he  was  right  when  he  said,  a  few 
years  ago  (1S07),  that  The  world,  indeed,  will  be 
supine  if  it  do  not  realise  that  a  new  possibility  has  ccmie 
to  it,  and  Chat  the  great  universal  highway  overhead  is 
now  soon  to  be  opened." 

It  has  been  opened;  and  who  can  foretell  the  con* 
sequences  to  man?  One  thing  is  certain,  that  the  phyrical 
obstacles  to  travel  have  been  overcome,  and  that  there  is 
no  place  on  the  surface  of  tin  tdobe  that  is  inaccessible  to 
civilised  man  through  the  air*  J>o«i  this  not  point  10  the 
spread  of  civilisation  all  over  the  world,  and  the  bringing 
of  light  to  the  dark  continents  of  the  earth? 

Tftr  PiOHters  of  AfrM  FHg^t 

Who  are  responsible  for  the  great  devdopments  in  airo- 
dromics  of  the  last  few  years?  Not  simply  the  men  of 

the  present,  but  also  the  men  of  the  past. 

To  one  man  especially  is  honour  due,  our  own  Dr.  S.  P. 
l-angley,  late  snretary  of  the  Smithsonian  Institution. 
When  we  trace  backwards  the  course  of  history  we  comc 
unfailingly  to  him  as  the  groat  pioneer  of  aerial  flight. 
We  have  honour'nl  his  name  by  the  establishment  of  the 
Langley  medal  ;  and  it  may  not  be  out  of  place  on  this, 
the  first  occasion  of  the  presentation  of  the  medal,  to  say 
a  few  srords  concerning  Langley 's  work. 

Langley's  Work. 

Langley  fl-v  iiid  his  attention  to  acrodromics  at  a  time 
when  til''  iil'.i  of  a  flying  machine  was  a  subject  for 
ridicule  and  srorn.  It  was  as  much  as  a  man's  r-piifatiou 
was  worth  tn  b  -  known  to  be  at  work  upon  t!i.  -.ubject. 
He  bravely  I.umI  the  issue,  and  gave  to  the  woiitl  his 
I .  lebrated  memoir  entitled  "  K.xperiments  in  Aero- 
dynamics." In  this  work  h"  laid  the  foundations  for  a 
scie  nce  and  art  of  aerodrom  .i  hI  raised  the  whole  subject 
«»f  ai'rial  flight  to  a  scientiln  pl.nv. 

The  knowleflge  that  thi  -  .  riii  v  iit  in  111  i>f  ience  believed 
in  the  practic:ibil!ty  of  human  flight  gave  a  great  stimulus 
to  the  activities  of  others,  and  started  the  modern  move- 
ment in  favour  of  aviation  that  is  such  a  marked  feature 
ol  t:>-d.iy. 

Everyone  now  recogiiis.-s  the  influence  exerted  by  l-angley 
on  the  (|eveinpm>'nt  of  this  art.  The  Wright  Brodiers,  too, 
have  laid  their  tribute  at  his  feet. 

"  The  knowledge,"  they  say.  "  that  the  head  of  th" 
most  prominent  scientific  institution  of  America  b«?lieve<l 
in  the  possibility  of  human  flight  was  one  of  the  influences 
that  led  us  to  undertake  the  preliminary  investigations  that 
i>reced'--d  our  active  work.  He  recommended  to  us  the 
l>ooks  which  enabled  us  to  form  sane  ideas  at  the  outset, 
it  w.ts  n  helping  h.tnd  at  a  critical  time,  and  we  shall 
alw.iys  be  grateful." 

Coitlributioiis  to  the  Science  of  .Icrt'./r  umi.  s. 

Lanaii  y's  experiments  in  aerodyiwroirs  ga^--  tu  pliysicists. 
perhaps  for  the  first  time,  firm  ground  on  which  to  stand 
aa  to  the  long-disputed  questions  of  air  reustanoes  and 
reactions.  Chanute  says  :— 

(«)  They  established  a  more  trustworthy  coefliclent  for 
rectangular  pressures  than  that  of  Smeaton. 

(6)  They  proved  that  upon  inclined  planes  the  air 
pressures  were  realty  normal  to  the  surface. 
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(t)  I  hrv  disproved  the  "  Newtonian  law."  that  tKo 
normal  pressure  varied  as  tho  square  of  Uie  angle  of 
incidenre  on  inclin<>d  planes. 

They  showed  that  the  empirical  formula  of 
Duchemin,  proposed  in  1836  and  ignored  for  fiftv  years, 
was  approximately  correct. 

{e)  That  the  position  of  the  centre  of  pressure  vari'^d 
with  the  angle  of  inclination,  and  that  on  planes  itc  move, 
ments  approximately  followed  the  law  formulated  b\ 
Joessel. 

(/)  That  oblong  _  planes,  presented  with  their  longc-.t 
dlmaasion  to  the  line  of  motion,  w>>rc  more  effective  for 
support  than  when  presented  with  sh.'ir  narrowAr  side. 

That  phineB  might  sup-^rposcd  without  los<  of  sup- 
porting power  If  spaced  apart  c-rciin  distances  which  varied 
with  the  speed  ;  and 

That  thin  planes  consumed  less  power  for  support  at 
high  speeds  than  at  low  speeds. 

The  paradoxical  result  obtained  bv  Langley.  that  it  fak<s 
less  pow^-r  to  ^i-fM' a  plane  .it  high  speed  th  ai  .it  l.nv. 
opens  up  enoniiou.^i  possibiliti'-s  for  the  nerodrome  of  the 
future.  It  results,  as  Ctmnute  has  pointed  out,  from  tlic 
fact  that  the  higher  tho  speed  th^  less  need  be  the  angle 
of  inclination  to  sustain  a  given  weight,  and  the  less,  there- 
fore, fho  hor!iron»i(  component  of  the  air  pr»*ssiire. 

It  is  trii  ■  ri!\  .  iM  '.vever,  of  the  plnne  it«elf.  .ind  not  of 
th^  '-•ni'-i  and  framework  that  go  to  make  up  the  rest  of 
a  fly'iu:  machine.  In  ord>'r,  therefor",  to  take  full 
advant.ige  of  I.angley's  law.  those  no-f  ii?  of  the  m.achine 
that  offer  head  resistance  alone,  wi:;;iii,i;  rontributing  any- 
thing to  the  support  of  the  machine  in  the  air,  should  be 
reduced  to  a  minimum. 

CoNlriftidjonf  to  fke  Art  of  Aftoiromks. 

.^fter  laying  the  foundations  of  .a  science  of  ai-rodromics 
Langley  proceeded  to  reduce  his  theories  to  prartire. 
Between  iSoi  onJ  ifo=;  he  built  four  arrodrnme  models, 
one  driven  by  carbonic  acid  gas  and  three  by  steam 
engines.  On  May  6,  1S06,  his  AeroAtome  So.  5  was  tried 
upon  the  Potomac  River,  near  Ouantiro.  I  was  mvsetf  a 
witness  of  this  celcbral-^d  e?;pcrim''nt,  and  secured  photo- 
graphs of  the  m.irhine  in  the  air.  which  have  been  wide'v 
publis'i  (1  ']\y.:  .  1  I  i.rlrnni''  carried  a  ste.iru  engine,  and 
has  a  spread  of  wing  of  from  12  to  14  feet.  It  was  shot 
into  the  air  from  the  top  of  a  house-boat  anchorf^l  in  a 
quiet  bay  near  Quantico.  It  made  a  beautiful  flight  of 
about  '!ooo  feet,  consideralitv  more  than  half  a  mile.  It 
was  indeed  a  most  inspiring  spectacle  to  see  4  Steam  engine 
in  tlic  air  flying  with  w  inys  like  a  bird.  The  equilibrium 
•cemed  to  be  perfTt,  :ili  hough  no  man  was  on  board  to 
control  and  ruide  tli'  rnnhine. 

1  witnessed  two  flights  of  this  aerodrome  on  th«»  same 
day,  and  came  to  the  conclusion  that  the  possibility  of 
aSrial  flight  by  heavier-than-air  machines  had  been  fully 
demonstrated.  The  world  took  the  same  view,  and  the 
proenefls  of  practical  aerodramlcs  was  immensely  stimulated 
Vf  uie  experiments. 

Lanfl^  afterwards  constructed  a  number  of  other  aero- 
drome models,  wlilch  were  flown  with  equal  success,  and 
he  flien  felt  that  he  had  brought  his  researches  to  a  1  >:i- 
chislon,  and  desired  to  leave  to  others  the  task  of  brinf;inf.; 
the  experiments  to  the  man-carrying  stage. 

Later,  however,  encouraged  bv  the  appreciation  of  the 
VCar  Department,  which  recognised  in  iIk  I  .mglev  aero- 
drome a  possible  new  engine  of  war,  and  stimulated  bv  an 
appropriation  of  ^o.ooo  dollars,  he  constructed  n  full-^i/  ri 
aerodrome  to  carry  a  man.  Two  ntfempts  were  m.-idr, 
with  Mr.  Charles  Manley  nn  lin.Trd  as  nviar.-ir,  to  >i!ior,t 
the  machine  info  th"  air  fro  n  th-  top  of  a  house-boat, 
but  on  each  ormsion  tli  ■  iTi.Trhino  eaii;;ht  on  the  launching 
wars  and  wa'^  prei  ipir.TVcl  into  the  water.  The  public, 
r.of  knowing  the  r.nfurr-  of  the  defect  which  prevented  the 
aerodrome  from  taking  the  air.  received  the  impression 
that  !h  •  machine  itself  was  a  failure  and  could  not  flv. 

This  conclusion  was  not  warranted  by  the  facts ;  and  to 
me,  and  to  others  who  have  examined  the  app.iratus,  it 
seems  to  be  a  perfectly  good  flying  machine,  excellently 
constructed,  and  the  fruit  of  years  of  labour.  It  was 
simply  never  launched  into  the  air.  and  so  has  ii«'*er  had 
the  epportunStv  of  showini;  what  It  could  do.  Who  ran 
•ay  what  a  third  trial  might  have  demonstrated?  The 
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general  ridicule,  however,  with  which  the  first  two  fiiksts 
were  received  prevetited  any  further  appiropriation  of  man 
to  give  it  another  trial. 

Conclusion. 

Langley  never  recovered  from  liis  disappointaienL  He 
was  humiliated  by  the  ridicule  with  which  his  effoHs  bd 
been  received,  and  had,  shortly  afterwards,  a  stielce  cf 
paralysis.    Within  a  few  months  a  second  stroke  came,  tai 

deprived  him  of  life.  He  had  some  consolation,  faowemr, 
at  the  end.  Upon  Ins  dealh-bed  he  received  the  resolotiMi 
of  the  newly  formed  ASrO  Club  of  America,  conveyiag  dbr 
sympathy  of  die  membera  and  their  high  appreciation  of 

his  work. 

Langley 's  faith  never  wavered,  but  he  never  saw  s  mm 

carrying  ai-rodrome  in  the  air.  His  greatest  achievemTTt 
in  practical  aerodromics  consisted  in  the  successful  cnr- 
struction  of  power-driven  modeN  \ih'rh  .uri  i'Iy  jje*! 
With  their  construction  he  thought  that  he  had  unnhii 
his  work,  and  in  1001.  i.n  announcing  the  Supposed  cas- 
elusion  of  his  labours,  Ik-  said  :  — 

"  1  I.  IV  ■  brought  to  a  close  the  portion  of  th?  irork 
which  seemed  to  be  specially  mine — the  demonstration  nf 
the  practicability  of  mechanical  flight — and  for  the  nut 
stage,  which  is  the  commercial  and  practical  derelopmtif. 
of  the  idea,  it  is  probable  that  the  world  may  loek  id 

rthers." 

He  was  right,  and  the  others  have  appeared.  Th?  itr 
drome  has  reached  the  commercial  and  practic.Tl  s!afi«,  ii^ 
chief  among  those  who  are  developing  this  field  sre  tbf 
Brothers  Wilbur  and  Orville  Wright.  They  are  eminaith 
des^rvinf;  of  the  highest  honour  from  us  for  their  grtd 
;ic  hlcvements. 

I  wish  to  express  my  admiration  fur  their  work,  siv} 
believe  that  they  havr  justly  merited  the  award  of  ih" 
I..angley  medal  by  their  magnificent  demoostrstkmi  cf 
mechanical  flight. 


TyOVSTRTM  ENGL.ASD  JN  THE  MIDDLE  OF 

THE    EIGHT  EE  STH  CENTURY. 
"T^llK  conditions  of  the  chief  industries  of  the  countiv  3; 

'  the  date  (l7.^41  when  the  .Society  of  .-Nrts  w.is  found^i 
were  surveyed  by  -Sir  Henry  'I'rueman  Wood  in  an  fi.aborat* 
paper  read  by  him  at  a  meeting  of  the  society  on  .April  :'^ 
In  the  middle  of  the  eighteenth  century  England  wa<  r  " 
to  any  noteworthy  extent  a  manufacturing  country,  f 
most  important  industry  lieing  agriculture  and  orrup.itio'- ■ 
relating  to  it.  .■Xt  the  epoch  to  which  the  pnoT  r^f?;t- 
however,  an  industrial  revolution  was  beginning  wbk'r. 
transformed  En^and  from  an  agricultural  country,  with 
no  manufactures  beyond  those  requirefl  f-r  'h»  sii{>phf  of 
its  own  population,  into  the  workshop  of  iIi-  warld-  Sr 
H.  T.  Wood  described  the  positions  of  industrief  con- 
cerned with  wool,  cotton,  Unen.  ^Hc,  various  metxi(. 
brewing,  dlstilBng,  tanning,  paper,  printing,  and  auw 
other  arts.  From  the  mass  of  historical  material  Istusfit 
together  in  the  piper  a  few  extracts  are  subjoined  upon 
subjects  associated  with  science.  The  retrospective  w» 
which  these  extracts  provide  is  of  interest  tO  studeols  cf 
the  progress  of  science  and  industry. 


.^rtcfifc. 

ienre,  about  the  sniddl.-  of  the  eighteenth  centun'. 
11  1*  in  a  condition  of  .u  tU'-  propr- s<  either  in  England 
abroad.    Th"  fimi'  was  not,  <.'iiliie!-  for  science  or  srien;iti' 
men,  a  !i  ippv  01:  ■     International  intercourse  was  \m\>^i-^ 
by  wars  ;  national  progress  was  hindered  bv  political  dill-T- 
ences.     The  great  days  of  Newton,   Hoil.  .  IV>y!c  .ti4 
Halley  were  p.ast.    Those  of  the  founders  of  modern  trkncf 
were  yet  to  come.    Cavendish  had  just  left  Pi-terSou'*- 
Priestlev  had  not  vet  turned  his  attention  to  natural  p'lil'" 
sophv— his  scentific  work  bq^n  in  lyj*.    Banki,  who  n;lr^3 
the  Royal  Sorietv  for  <!rt  many  years,  was  in  i7>4  a  ^' 
of    eleven.     Gilbert    \Miite    (b.    17*0)  commenced 
"Garden  Kalendar "  in  1751,  but  he  did  not  ml^ 
Pennant's  acquaintance  until  thirteetl  years  later,  vhen  ne 
started  the  famous  correspondence  wliich  formed 
groundwork  of  the  Immortal  "  Natural  History  <^f  v' 
borne."    Ffantilln  had  completed  and  made  pubitc  ni^ 
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fipoch'inakiiig  ei^ieriment*.  and  (in  175a)  proposed  to  pro- 
tect taiktia^  tgr  the  lightning-rod.  black,  the  friend  of 
W«tt,  •ad  the  enimciator  of  thu  principle  of  **  latent  heat," 
produced  his  first  ImportaQt  work  a*  a  the«is  for  bl<  M.O. 
decree  in  175^. 

In  the  earJicf  part  of  the  centiny  Am  power  of  matbe- 
natict  In  eaablii^  ue  to  grapple  widi  the  moat  abttruie 
problems  of  nature  was  finit  clearljr  demonstrated.  In  the 
latter  part  the  foundations  wen  laid  on-  which  the  modern 
sdenoe  of  chendstry  wns  built.  The  Intervening  years  were 
not  characteriaed  by  any  marked  progress  in  abstract 
•cienee. 

The  R«qral  Society  (to  which  a  charter  had  been  granted 
in  1661)  was  now  firmly  established  at  th>.-  head  of  British 
Science.  Tliough  it  was  still  defined  a  suitable  object  for 
the  orcasional  siialts  of  humorists,  and  chough  it  was 
sometimes  attacked  by  quacks  whose  pretensions  it  declined 
to  countenaiKv,  it  was  recognised  and  respected  by  all 
serious  students  of  science  at  home  and  abroad.  It  had 
gathered  to  itsfif  the  'v .-r  thought  of  the  country,  and  was 
niTording  to  what  would  otherwise  liave  been  the  isolated 
eiTorts  0'     >  luiiic  pioneers  tlie  advantage  of  coorfination 

and  coopciiiiiun. 

.Scientific  attention  w.is  then  principnllv,  thmi^'i  by  no 
means  fxclusivi-Iv,  dirffted  to  astronomy  and  tn  •■\|ili)ra- 
lion.  'J  he  t'.i  is::s  <i|  Venus  of  1761  and  i7f!'i  li  i'l  been 
predicted  by  li  ill-y,  and  great  importance  was  aiiached 
M  till  ir  proper  observation.  Ar.  Act  of  1743  ofTcrct!  :i 
iew.irU  of  20,000/.  lor  the  discovery  of  a  north-woi 
passage,  and  later  the  discoveries  of  Captain  (\y\\<  re- 
ceii^ed  full  scientific  recognition  by  the  award  of  the  Copley 
medal. 

Perhaps  no  better  indication  of  the  state  of  scientific 
progrrss  .Tt  ,iny  time  in  Engl.iinl  <i,uld  be  found  than  is 
provided  by  the  list  of  the  Royal  Societv'*  Coplev  mfdal- 
lists.  In  17^1  and  1732  the  modal  was  nw.in!  li  lo  Sii  ph-  i, 
Gray,'  xh*-  ingenious  electrici.in  who  r.inr;iv.;rl  .1  i:ift!io<i 
of  st'i:<li:ii^  -.LitLil-,  by  means  of  frictiin'i.il  Ll-n  tiitlu ,  ai-.il 
who  mail.-,  t!..  I.  forf,  the  first  electric  telegraph,  it  must, 
however,  tl',.it  thi-    iwar  !  seems  to  have  Wrw 

rather  in  the  n,iturc  of  acknovv  !•  (iL,'iii' ni  of  a  skilful  experi- 
nvvnt  than  of  appreciation  uf  an  :tn|>artant  discovery. 
RraUli  v  received  th"  medal  in  i74i>  for  h;-'  discoverv  of 
th?  ciberration  of  li^^ht.  and  Harrison  in  17^1  for  his 
chronometer.  In  1753  it  was  given  to  Franklin  for  the 
lightning-rod,  and  In  1758  to  IXilbnd  for  his  achromatic 
tele'?cope. 

The  nature  of  these  last  three  .nwards  shows  the  tendency 
of  the  time  towards  practical  rather  than  towards  abstract 
science,  and  justifies  the  conclusion  that  the  leaders  of 
scientific  thoi^jht  of  those  days  were  working  rather  for 
practical  results  than  for  tlie  advance  of  ^eoretical  Icnow- 
ledge. 

The  history  of  the  origin  and  growth  of  the  iron  manu- 
facture  in  England  has  been  often  told.  The  first  step  in 
its  progress  was  the  substitution  of  coal  for  wood  charcoal 
in  the  process  of  reducing  the  metal  from  its  ores.  In 
the  ironworks  of  Sussex  and  elsewhere  the  iron  was  made 
on  open  hearths,  or  small  furnaces,  by  the  help  of  bellows 
worked  bjr  hand  or  water,  (n  early  times  the  natural  force 
of  the  wmd  was  utilised,  which,  as  an  early  writer  says, 
**Saveth  the  charge  of  the  belhiwes  and  of  a  railne  to 
make  them  blow.** 

In  such  furnaces,  with  their  moderate  temperatures, 
uncoked  coal  could  not  be  used,  and  the  sulphur  and  other 
components  of  the  coal  affected  the  product  injuriously. 
Nevertheless,  numerous  efforts  were  made — more  or  less 
SUocessfulh' — to  use  the  cheaper  and  more  abundant  fuel, 
and  but  a  very  few  years  before  the  special  date  with 
which  We  are  concerned,  the  new  method  may  be  Said  to 
have  been  placed  on  a  con>rnercial  footing. 

It  w.xs  .nt  Coallirn.iUii.il  ,'  ir.  Shropsliire,  that  Al)ral:ain 
Darby  established  ihi!  !tKini:f  u  ture  of  iron  by  co«il  about 
1730  or  17.55.  He  treated  tlv  .nal  as  the  charcoal-burners 
Ueated  wood,  and  found  that  in  the  resulting  coke  he  had 
the  fuel  he  required.   In  1754  he  had  tome  seven  furnaces 

t  Gray  ii  wks  who  f\rA  propoorH  ih«  lb€ory  of  posiiivr  aiwl  negative 
e'frtrifity. 

2  Thi«  i<  ihc  MiVsX  (pellinj.  Percy  hat  Colcfarook,  and  git m  Coldbr^ok 
Mtht  ctigina]  uame. 
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(presun^ably  small  blast  furnaces  or  reverberators-  furnaces), 
and  lor  bk>wing  these  he  had  five  "  lire  en^nes"  (steam 
or  atmospheric  engines),  whtcli  punip«rd  water  to  drive 
-n-ater-wfaeels  which  worked  the  bellows,  the  "rotafive" 
engine  not  having  then  been  invented.  Such  was  the 
pout  dMt  the  mannlactora  of  Iran  had  reached  at  the 
dme  about  which  wa  am  concerned.  A  few  years  later, 
in,  or  shortly  after,  1760.  Dr.  Roebuck  used  blowing 
engines  at  the  Carron  Iron  Works  in  Stirlio^ire.  These 
bad  four  single-acting  cylinders  of  cast4ran  4  feet  6  faicbei 
in  diameter,  and  the  pistons,  of  wtiidi  the  strain  WM 
4  feet  6  inches,  were  worked  in  alternation,  so  that  a 
continuous  and  tolerably  equal  blast  was  maintmned.^ 
They  were  constructed  by  Smeaton. 

It  was  the  father  of  this  Abraham  Darby,  Abraham  the 
elder,  who  introduced  into  England  about  1706  the  art  Of 
casting  iron  vessels.  The  story,  old  and  well  known  as  it 
is.  will  bear  re-te)ling.  Karly  in  the  century  John  Darby 
brought  over  some  Dutch  l)rass-founders,  and  8*t  up  a 
foundry  in  Bris-..;.  11  r-  h-  tried  to  make  iron  pots 
instead  of  brass,  but  la;I-d.  uiuil  his  Welsh  .apprentice, 
John  Thomas,  "  :h  ui;lit  he  saw  !uiw  tlv  v  h.ul  nii-.MMl  it," 
tried  the  experini' 1  r ,  .uut,  working  s  tn  th  with  .Abraham 
Darby  \\\^^:  >^\^  nt  Jiihni,  ,  ■.  1.1-  same  night  an  iron  pot.  • 
'•For  iriore  than  100  >\..u  5  after  the  night  in  which 
Thomas  and  his  master  made  thfir  --ui  i:t:-,>.tul  I'vp'  rinunt 
of  producing  an  iron  casting  in  a  nioiiM  of  l":n.-  -.an'l.  \vi:'i 
I's  ti\M  wooden  fr.imcs  and  its  air-holfv,  tlie  snnv;-  pro<  c-. . 
vv.ta  practised  and  kept  secret  at  Colebr'^>U  DliIc,  with 
plugged  key-hole>  a  in!  l>am?d  doors." 

It  is  about  thi-  dace  U74o.  or  a  little  Ia!>  r)  tlia:  Hunts- 
man p-  rf'  (.t'  d  thv-  process  of  making  cast  -.tp'^1,  wliirh  is 
still  i-uipiov<  (J.  H'  forc  this,  Steel  was  n.  v,  r  meltr'd  and 
cast  aft.  r  it-;  fir  .liuction. "  "  By  wliatevi-r  method  pre- 
pared, \vhrth-_r  In  (he  addition  of  c.irbon  t.j  malleable  iron, 
Lir  bv  ;h'_-  partial  iI-h  ai  hon)^.■^tion  oi  pi^  iron  .  .  .  steel  in 
LiLiss  was  never  ubt  i  MT-d  honioj^enrous. "  There  is  no 
n'-'jd  to  describe  tlv-  pnui-^'^,  with  its  purely  technical 
details.  It  may  h*:  sullit  i.t  trj  r' i nrd  the  fact  that  the 
problem  of  producing  ingot!,  i  f  ^.t.  r  1  of  uniform  composi- 
tion w.t;  <;o!v*~t!  hv  Benjamin  1  lunt-ini.tn,  find  th.it.  ns  his 
secr-  t  mfthi'd  uf  u^^rkill^J  w.is  s:ci!.-n  bv  a  woi  kman.  it 
soon  came  to  be  generally  emplox'il  in  tl-.c  Sli'  tli-  ld  steel 
trade. 

These  early  founders  of  the  great  Btirisb  irnn  trade  were 
soon  followed  by  many  othori,  i  liii  f  of  whom  was  Henry 
Cort  with  his  invention  of  puddling  (1783),  and  the  manu- 
facture, stimulated,  in  the  later  days  of  the  century,  to 
meet  the  rapidly  growing  demand  for  iron  caused  by  the 
development  of  machinery  and  the  steam  engine,  soon 
reached  a  most  important  place  among  the  industries  of 
the  country. 

CoPfrr  and  Brats. 

Without  eonalderabla  research  It  might  be  difficult  to 
^ve  anything  like  a  trustworthy  account  of  the  conditioa 
of  metalliferous  mining  and  metallurgy  in  the  middle  of 
the  eighteenth  century,  and  even  if  the  labour  were  under- 
taken it  would  be  iSllicutt  to  ensure  accuracy  of  reaidt; 
Copper,  tin,  and  lead  have  t»en  mined  and  smelted  In 
Great  Britain  from  very  early  dates.  ZblC,  in  the  metallic 
state,  was  imported  from  China  (or,  at  alt  events,  from 
the  Fast)  in  the  early  part  of  the  seventeenth  ocntury,* 
but  it  does  not  seem  to  have  been  made  in  England  until 
a  century  later. 

Percy,  while  he  professes  himself  unable  to  give  a  eooi' 
ptetc  history  of  copper-smelting  in  Hngl.md,  tells  OB  of 
early  copper-mines  in  Cumberland  and  Northumberland, 
and  thinks  that  the  ores  were  smelted  on  the  spot;  but 
c«tpprr  was  imported  from  Hungary  and  Sweden,  while 
calamine  (zinc  carbonate)  was  allowed  to  be  exported  as 
ballast.  About  the  end  of  the  seventeenth  and  the 
beginning  of  the  eighteenth  century  copper-smelting  was 
being  carried  on  in  V'orkshire  and  l..inra<ihire.  also  a  little 
later  in  Cornwall,  in  Gloucestershirr,  and  at  Bristol.  The 
date  of  the  <  sia!ili-,Iimp-nt  of  rupp;  r  works  at  Swansea 
fnow  the  cntn'  %ii  thr.  trau« )  is  j^lven  as  1720.  though 
p.  -i-v  ^taVs  that  smelting  was  carried  <in  ir\  the  Princi- 
pality before  that  date.  Brass  (an  allt>y  of  copper  and 
zinc),  as  distinct  from  bronze  (copper  and  tin),  was  known 

>  Pmcv.  "  Iroo  »nd  S  e»«."'  p  SJg. 
■  Pwey*  "  Mdannrgr  "  (1  Hi),  p.  919. 
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"l  arlv  in  tin-  I  hiisiuin  <t.i,  if  not  belor*-  its  romm(  nn- 
m-  nt'';  but  this  was  Joubtkss  ma'l'  ,  I  k  •  :ii ''mn/.', 
by  mixing  the  ores  bifurf'  or  in  the  pro<.*-!»s,  ui  luu}'. 
By  the  middle  of  the  i  eiiturv  « onsidcrablc  progres  i  had 
be«n  mode  in  its  manufacture.  Though  brass,  native  and 
imported,  was  known  in  England  long  belnre,  it  is  believed 
that  it  was  not  until  the  reifin  oi  Elizabeth  that  its  manu- 
facture was  scriuusly  undertaken.  From  that  time  forward 
a  good  deal  of  brass  seems  to  have  been  made  itom 
British  ores,  and  a  goodly  number  of  brass  articles  pro- 
duced. 

Tin. 

Tin  is  rertainly  ihe  most  ai  ■  !•  i:  "t  Uritish  exports. 
It  was  mined  in  this  lountry  Ix-fore  liritain  was  known  lo 
the  Romans,  and  was  brought  by  tlie  Phanicians;  from 
Cornwall  and  Devon,  the  Cas.xii-riJis  (tin-lands),  far 
beyond  the  Pillars  of  Hercules.  I'or  i.'nturies  Kngland 
had  what  was  almost  a  moilopoly  in  supplying  tin  to  the 
civilised  world,  the  amount  mined  in  Cornwall  and  tlu- 
W(,*«t  of  Englan<l  growing  steadily  both  in  bulk  and  valui- 
until  the  ffiscovery  by  the  Dutch  of  large  supplies  of  tin 
in  Banka,  Sumatra,  whence  it  was  first  imported  into 
Europe  .ibout  17S7. 

The  most  important  application  of  tin  Is  to  the  coating 
of  iron-plat<',  to  produe*  what  is  known  as  tin-plate  or 
tinned  plate,  and  is  now  popularly  termed  tin.  L  ntil  the 
middle  of  the  s»-vcnt<-cnih  rmtury  this  manufarture  was 
not  known  in  l-jigl.ind.  Knglish  tin  w.is  »-\|H)rted  in 
Saxony,  where  it  was  used  to  coat  plates,  whirh  were 
sent  to  Kri,.;l.i  I  III-  I  !i.i.r  ': 'i^^.  n  uui-.  jmii.'i;--!  ,ind  .'luthor, 
Varranton,  (ound  out  the  tiernim  tn  ili>'i!..  .iml  established 
a  factory  in  the  Forest  of  Oean.  wIim  )>1.ii.'-  were  made 
better,  it  is  said,  than  the  (lennan  productions.  It  seeins 
likely  that  the  secret  lay  in  rolling  out  the  iron,  previous 
attempts  having  bi-en  made  with  h.-imniiTed  plates.  From 
this  date  the  manufacture  of  tin-plate,  and  the  use  of  roll* 
for  the  purpose,  appears  to  have  been  established  an 
England. 

l.fad. 

The  rr'dui'tion  of  lead  from  its  or's  is  a  comparatively 
sintple  process,  and  it  might  not  Ix-  untrue  to  say  that  the 
process  has  been  rather  develnpeci  than  radically  changed 
from  the  time  when  Pliny  referred  to  British  lead  a$>  used 
for  the  inanufacture  of  lend  pi|>es  in  Rome.  Down  to 
some  time  in  the  seventeenth  teniurv  wind  was  relied 
Upon  for  feeding  the  Derbyshire  furnaces,  whiili  (as  in 
Pliny's  time)  were  placed  on  high  ground  to  catih  the 
breezes.  Later,  bellows  driven  by  water-wheels  were 
employed.  Cupola  furnaces  were  mtroduced  into  Derbv- 
shire  from  Wales  about  1747.  These  are  identkal  with 
those  now  used.  Coal  was  employed  lor  smelting  lead  in 
the  seventeenth  century,  ihrre  being  two  patents  (1678  ami 
it«io)  granted  for  this  privilege. 

The  use  of  coal  for  ftiel  is  referred  to  in  a  grant  of 
land  to  the  Abbey  of  Peterborouch  in  a-d.  Sm.  Records 
referring  to  the  existence  of  colneries  in  Scotland  go  bark 
as  far  as  the  end  of  the  twelfth  century,  and  in  the 
thirteenth  there  is  widence  th.it  coal  wa«  brmight  to 
I«ondon  by  sea  from  tlie  north.  Such  coai,  besides  being 
us«d  for  domestic  pur|M)ses,  w:is  ;it  first  used  for  linu- 
burning,  soon  after  in  smiths'  forges,  and  in  later  times 
fur  the  smelting  of  1  opprr  and  lea<l,  in  furnaces  for  the 
manufacture'  of   pottery  aii<I  for  dr\ing   in.il'.  for 

making  salt,  by  brewers,  an<I  (m  other  industri  il  i^^uposes. 

Curiously  vnough,  many  of  the  i-arlier  rei  L.  n.i  s  to  coal 
are  due  to  its  objectionable  qualities.  Its  smoke  and 
smell  were  ilisapproved  of.  and  not  without  reason.  In 
I3i>6  there  was  a  R*>\al  Proclamation  against  the  use  of 
coal  in  London,  and  there  were  manv  complaints  about  its 
smoke  in  later  years.  .\s  its  employment  became  more 
popular  it  became  an  article  of  commerce,  and  in  it,U\  an 
Act  of  Parliament  prohibited  iti  export,  eitlu>r  in  tlv  fi^rni 
of  ballast  or  otherwise.  Hy  the  middle  of  the  1  •  i.i.u y  n 
was,  of  course,  worked  oii  a  large  sralc.  As  the  khafi  • 
of  the  collieries  grew  deeper,  in  the  effort  to  comply  with 
the  growing  di-mand,  fresh  difRrullii'S  vtPt*  encountered. 
The  deepest  shaft  In  1754  anprar^  to  have  been  that  at 
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W  hitehaven,  whtdi  reached  a  depth  of  .130  fathom^  - 
about  SvM.  feel),  and  this  must  have  been  quite  cxcepuoiul, 
lor  probably  h.irdly  any  coal  wa»  worked  at  a  greater 

depth  then  100  fathoms.'  •  • 

Karlv  in  the  eighteenth  century  fire-damp  .began. to  fb:" 
its  victim-      l  is  .  xistence  had  been  .reCS<nised  IOM.b<for.. 
but  verv  ihiltj  was  known  about  its.nanite.  There- 
in  the  iirst  hall  of  the  century  several  serious  .e,\plo,:<n.. 
with   a   considerable   loss  of  hfe.    The  earliest  eflon 
improve  m.-itters  bv  ventilation  was  made  about  J73a,,wtMi 
the  first  atten.pt  w  as  nuide  to  produce  a  draught  .by  .  mean> 
of   furnaces.      Uetxveen    that  ilate    and    1754   consider a.^.: 
improvements  w.re  made  in  ventilation,  and  •|t;that  unu. 
or  a  few  ve.-irs  later,  something  like  the  modem 
had  been  introduced  by  Spedding. 

The  great  danger   connected    with  hre-Uamp   was.  ■ 
course,  the  use  of  nake<l  lights.    From  the  earl.est  ntn  > 
lamps  and  candles  were  employed,  and  mm.-rs  had  K'^..  > 
be  very  expert  in  delecting  the  presence  of  fire-damp  - 
the  u2  of  the  latter.*   When  it  was  found  that  th^  u- 
of   naked  lights  was  dangerous,  attempts  were  n.ad^  • 
provide  a  light  whIch  would  not  fire  the  mflammabic 
Ihe  best  of  these  was  the  "steel  mill."  the  date  of  i.ht  . 

and    it;o.  It 


is  tiroba  blv  somewhere  between  174" 
..pp.ratus  was  introduced  by  Spedding  in 
some  exiKriments  by  Sir  james  Lovytlu  r  ^vh>ch 
,0  show  that  lircHl  imp  was  not  igmted 
a  ni.it  an.l  steel.    It  consisted  of  a  steel  dtsc  rotate*  l-r 
hand    against  which  a  flint  was  held    .TT**  '^J. «»J 
shower  of  sp.irks,  which  gave  a  very  famt.  dim  light,  »l« 

long  it^vas  erroneouslv  believ«l   that  tl« 
was  n..t  c.pahle  of  tiring  the  gas.    Nothing  .»>*«""; J^V 
ever    wa.  U.n.vvn   until  Dr.  Clanny  s  lamp  m   i8i>.  I» 
precursor  of  the  safety  lamps  of  Davy  and  ^"  P^^'  . 

.\nother  great  diniculty-perl  .ij-^  t'.e  greatest  felt  ^ 
miner- was  that  of  keeping  the  m.nes  free    rom  wSttf- 
om  the  earlv  part  -(  :      .  entury  Newcomen  s  .tean..  «r 
Jather  atmospheric,  engine  had  b.:-en  ."^^t^ 
this  purpose,   all  other  attempts  .'^'V 
found  quite  unable-  to  deal  even  with  the  short  shaft*  tfvfi 

'"Tn  "the  earliest  coal  miiw<«  the  mineral  had  been  r:,is'^ 
to  the  surface  bv  men  climbing  ladders,  or  in  ' 
vvork..d  bv  horsc^ilns;  but  the  successful  use  o  the  s  '^. 
engine  for  pumping  »Oge«ted  its  apphcatiotn  '""J^f  f,: 
and  about  x-fSS  vAt^^  were  b.-mg  made  t.  .-.pph  ■ 
this  purpose  .""In  the  earliest  of  these  "a  '  f'^;^^ 

vvas  n.i^d  bv  the  descent  ol  a  bucket  of  water,  the  sta» 
.  nglne  beii^g  ••mplnyed  to  rc-pump  the  water  to  w 
f  -  " ' 

'"L.ul'r  in  the  centur>-  the  Hardly  less  clumsy  mrtho-1  wx- 
.,„pK,.,  ,l  ol  pumping  w-iter  to  o  heigbt  and  f ^ 
work  water-wheels,  which  served  to  Wind  t]«.™»lJJ 
the  surface.  This  round.-tbout  and  costly  de"«^ 
coming  largely  inio  use,  when  the  .-jpphcation 
to  the  steam  engine  enabled  the  necess.nrv  rotation  «  toe 
winding  drum  to  be  obtained  direct  from  the  engine. 

Gtats. 

From  a  verv  earlv  date  glass  had  b.en  manufactured  is 
manv  places  in  Kngland,  and  on  a  considerable 
\Iosi  of  this  earlv  glass  was  ,:,|.  ri-.r.  greenish  in  cob^r 
and  principally  used  for  windows,  though  dnnW::,;: 
vessels  of  tumbler  shape  wer.-  also  pr.nluced  of  the  sam 
material.*  At  the  date  with  which  we  ^re  «lcabi^  U^T 
.imounts  of  this  same  glass  \v<re  being  made  10  UMWW- 
Newcastle.  Birmingham,  and  elsewhere.  ^ 

The  materials  employed  were  sand  or  rock  (firoo*i 
sandstone)  and  a  crude  alkali  obtain»^  from  the  a<hfs  c 
pl:.nls.  In  this  country  the  best  alkali  w.;is  obtained  Iron 
burning  kelp,  and  the  collection  and  burning  of  that  piai^ 
was  a  considerable  industry  on  the  coasts  ol  Ireland  x  ; 
Scotl.ind  until  the  discoveries  of  LebkuiC  in  179a  en.ib.H. 
salt  to  be  converted  into  carbonate  of  SOda,  and  w  p 
an  end  to  the  treatment  of  ashes  for  the  potBSh  and  so*» 
they  contain.  For  making  the  commonest  sort  of  pf^ 
glass  for  gla/ing  purposes  the  asJv  ^  .if  various  pl.m''  ««? 

1  WilU  Can'oT  LcMi:ri-«en"  KxploM-H"  inCr.il  M ixes  '  0|tJJ.  '*f 
the  ScxiPtyof  .\r|s,  vnl  «irvi  .  p  4<8.  OiJIowilV,  "  HtMOflT  «  COM*"'"'* 

s  Will-  Cm  or  l..ct>irc.  J  iirnii'.        nvi.,  p.  474- 

»  Gallo* JIT.  "  Ki«»or¥  ef  C'«*-a»huiiK. 

4  HartAtiom*.  "OI<l£ii(|IMtGlMM»''<*<9tX 
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employed,  fern  being  one  of  the  most  common.  Tl'.c  aslics 
of  kelp  were  not  only  rich  in  alkali,  but  contained  a  large 
proportion  of  lime,  which  was  a  necessary  ingredient. 

The  best  alkali,  known  as  barilla,  soda  of  Alicante, 
&c.,  came  from  the  East,  and  was  produced  by  burning 
kali  (hf"ncc,  of  course,  the  name  of  alkali)  plants  of  the 
gpnus  Salicornia,  or  glass  wort.  This  Eastern  alkali  was 
certainly  used  in  X'enice,  Bohemia,  and  France,  and 
perhaps  it  may  have  been  imported  here  also  for  the  better 
sorts  of  glass.  Saltpetre,  either  imported  or  obtained  from 
accumulations  of  animal  and  vegetable  refuse  (nitre-heaps), 
was  also  occasionally  used.  The  use  of  manganese  for 
Improving  the  colour  of  the  glass  was  well  known. 

The  most  important  feature,  however,  of  the  English 
glass  manufacture  in  the  middle  of  the  century  was 
certainly  the  production  of  what  is  still  known  as  "  flint  " 
glass,  and  was  at  the  time  also  commonly  called  "  cristal  " 
or  "  crystal."  This  was  far  whiter  and  more  brilliant 
than  any  glMs  which  oouM  then  be  made  by  other 
methods.  It  was  employed  chiefly  for  m.iking  drinking- 
vessels,  but  also  for  mirrors.  The  name  "  flint  "  arose 
from  crj'stal  glass  having  originally  been  made  from 
crushed  flint,  which  provided  a  nearty  pure  form  of  silica. 
The  so-called  "  flint  "  is  really  a  lead  oIsm.  The  best 
•udiorities  seem  to  hold  that  the  use  of  lead  was  flnt 
prapoaed  in  England  som>;  time  in  the  aeventeenth  century, 
ihoogh  neitlier  the  of  the  inventor  nor  the  piecite 
date  of  the  invention  is  known.' 

Nesbttt  thinks  the  glass- w<^ke  eetabllahed  by  Sir  R. 
Mansell  near  Newcastle  under  his  patent  M  1614  owed  their 
luceeet  to  the  uae  of  lead,  and  it  aeeme  diat  Bn^ajHl  had 
for  long  a  practical  nwnopolv  of  die  manufecture. 
Kartriiorne  quotee  a  French  writer  aa  hb  andiarity  for 
the  statement  that  in  1760  English  flint-glaaa  makera  aent 
biirJiftha  of  their  output  abroad,  the  whole  of  France 
Mag  supplied  with  flint  glass  from  Eng[1and. 

During  the  eighteenth  century  the  art  of  horology 
reached  a  hi^  level  in  this  country.  Tompion,  "  the 
father  of  Britiih  watch-making,"  died  in  1713,  but  bis 
friend  and  aucoeaaor,  Graham,  lived  until  1751.  Both 
wire  buried  in  WeauidJMtcr  Abbey.  Grahain  invented  the 
nurcurial  pendulum  for  eompeneating  variatbms  of 
temperature,  and  deacribed  it  belare  the  Royal  Society  in 
ip6.  The  lever  eompensatian  pendulum,  acting  by  the 
diiforent  eAMuniona  of  brast  and  itael,  ami  commonly 
called  the  ''gridiron  pendulum,"  wflS  invented  \tf  John 
Efficott  about  1735.  In  1738  John  tCarriton  ahowed  his 
flnt  ehrononecer  to  Arnold,  who  gave  him  the  good  advice 
Alt  he  should  go  back  home  into  the  country  and  perfect 
it  Thia  he  dioT  and  in  1735  he  broiMbt  it  up  10  London 
again  to  enter  ft  in  compeathm  lor  die  reward  offered  by 
an  Act  of  Parliament  passed  In  1714.  which  promised 
l0,ooal.  to  the  Inventor  of  a  chronometer  capable  of  deter- 
roming,  within  certain  limits  of  accuracy,  the  kingitude  of 
■hips  at  sea.  The  following  year  (1736)  the  Board  of 
Loogitude  gave  him  500!.  after  an  experimental  voyage, 
and  in  1761  the  chronometer  was  more  completely  tested 
liy  a  voy.ige  to  Jamaica,  when  the  Board  awarded  Harrison 
the  full  prize,  though  he  did  not  get  paid  the  whole  of  it 
until  i"6<).  In  1749  he  received  the  Royal  Society's 
medal.  Mudge  (i7t5-94)  and  Arnold  (1734-99)  iniproved 
Harrison's  rhronometeri,  and  practically  brought  them  to 
their  present  /orm.* 

Many  of  the  clocks  and  w.ilch'-s  m.TiIn  by  thi-s.;-  .in<f  other 
skilled  mechanicians  of  the  period  are  still  keeping  good 
time,  and  the  work  of  these  men,  though  sometimes  a 
little  lacking  in  finish,  will  bear  comparison,  not  only 
with  thnt  of  tlic'r  contLTiiporarics  in  other  COUntrieSi  but 
with  that  of  any  who  have  succeeded  them-* 

Sail. 

In  medixval  England  salt  was  important  rathrr  :\s  a 
food  preservative  than  as  a  condiment,  as  it  provided  the 
only  known  means  of  keeping  meat  and  fish  in  an  edible 

•  Netbitt,  "OUm  VnicU  in  the  Soiiib  Kenungton  M u«eum  "  (1878)  ; 
Hanthotne.  "  Old  English  Gtuset  "  ;  "  Encycloptedu  Britanatca,''«M> 

'  F.  J.  Britlcn,  "  Former  Clock  and  Watch  -makcrt "  (iB^). 

*  Tbi  cinck  in  the  m- nrnr  r  .;>m  of  tli^^  R  iy  i'  S  i'Cin  y  of  .\rl^  »a»  pnMnied 
*?the  Kicieiy  in  hy  Thnm..-.  I  iriK-mn  (,i,-|o  g^),  .i  cl.x^k  maker  of  cor- 
wmbie  rrpotaiioD  la  tii«  tiane.  ii  is  still  aa  admirabt*  lime-ka^er,  and 
MHU  noiM  the  »on«  for  Its  hundred  «nd  fifty  yui^  scrvtet. 
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I  condition.  .As  Thorold  Rogers  points  out,'  for  five  or  six 
months  in  the  year  the  mnjority  of  people  lived  on  salted 
provisions.  Tlu'v  had  to  eat  salted  meat  or  without 
meat  at  all.  in  Lent  cvfr>bo<iy  had  to  live  on  .■s.ilt  fish— 
an  unwholesome  Ji^;t,  which  was  a  fruitful  source  of 
disrase.  The  salt,  which  was  always  more  or  less  impure, 
•iiul  often  dirty,  was  originally  obtained  from  sea-water 
all  round  the  coast,  evaporated  first  by  $olar  heat  and 
afterwards  by  fuel.  The  manufacture  of  salt  was  among 
the  earliest  applications  of  coal.  The  process  was  carried 
out  sometimes  in  pans  or  ponds  with  clay  bottoms,  but 
in  later  vcars  in  metal  evaporating  pans  heated  by  coal. 
Sussex,  ^vonshire,  Shields,  Bristol,  Southampton,  all  had 
large  salt  works.  From  the  southern  coasts  salt  was  ex- 
ported to  France,  whence,  centuries  before,  when  the 
manufacture  had  depended  on  the  heat  of  the  sun,  it  had 
been  imported. 

The  brine  springs  at  Droitwtch  were  certainly  utilised 
before  the  early  part  of  the  eighteenth  century.  The  sa^ 
bearing  strata  at  Northwich  are  said  to  have  been  dis- 
covered in  1670  in  the  covirsi*  of  boring  for  coal. 

It  i*  to  b«  remembered  that  the  idea  of  making  soda 
from  sah,  the  foundation  of  all  modern  chemical  industry, 
had  not  yet  been  realised,  though  it  was  perhaps  in  tait 
tat.  A  little  later  Roebuck,  the  friend  of  Black  and  die 
associate  of  Watt,  who  was  the  founder  of  the  great 
Carron  woffca  in  Scotland  and  the  first  maker  of  sulphuric 
acid  00  a  oommerelal  scale,  mined  himaelf  by  vaiioua 
fpaeolatloot,  amongst  nAlch  was  one  for  aoalong  soda 
from  salt.* 

Solf^fre. 

Saltpetre  or  nitre  (nitrate  of  potash)  was  a  very 
importnnt  product,  since  it  was  a  princip.il  Ingredient  in 
the  mnriufactiire  of  gunpowder.  It  was  also  used  in  glass- 
making  and  for  other  puiposes.  It  was  first  imported 
from  the  Kast,  India  and  Persia.  It  was  made  in 
Kng!.ind  and  elsewhere  in  Europe,  where  it  docs  not  occur 
ns  a  natural  product,  in  "  nitre  heaps."  These  nitre  heaps 
were  composed  of  mixtures  of  animal  excrement  with  wood 
ashes  and  lime.  The  process  dates  from  the  time  of 
Elizabeth,  when  a  German  named  Honrick  discovered  to 
the  Queen  for  a  sum  of  300/.  the  secret  of  making  "  arti- 
ficial saltpetre."  The  heap  was  watered  with  urine,  and 
after  a  sufficient  time  the  material  was  lixiviated,  and  the 
salt  crystallised  out.  As  time  went  on,  native  saltpetre 
was  imported  in  eimsiderable  quantities,  and  the  neea  for 
the  strenuous  tsarch  for  saltpetre  materials  passed  away* 
but  much  was  obtiAted  from  dw  nitre  heaps  at  the  data 
with  which  we  are  concerned. 

Gunpoioief. 

The  earliest  English  gunpowder  mills  were  those  estal)- 
lished  at  Long  Ditton,  in  Surrey,  by  George  Evelyn  (John 
Evelyn's  granofather)  about  15Q0.  Another  very  important 
powder  factory  was  dukt  at  Chilworth,  establlshea  about 
1654  by  the  East  India  ConuMny,  or  teased  by  them  about 
that  time.*  This  ehangedf  hands  several  tinMS,  wai 
flourishing  in  the  middh  of  the  eighteenth  century,  and  is 
still  at  worlc.  Then  were  also  mUb  at  Dartfora  and  at 
Battle,  in  Suases.  Defoe  tells  us  that  the  best  powder  In 
the  country  was  made  at  Battle.  The  materials,  salt- 
petre, charcoal,  and  sulphur,  in  the  same  proportions  aa 
in  modem  blaeic  powder,  were  enidwd  in  ndtls  driven  Xlf 
water-power,  postles  being  usied,  and  later  stones.  The 
Waltham  .Abbey  mills,  started  early  in  the  seventeenth 
century,  were  purchased  by  Government  in  1787.  The 
method  of  manufacture  remained  unchanged  from  a  very 
early  date  until  quite  recent  times,  and  until  the  introduco 
tion  of  modem  powerful  explodves. 

Copperat. 

Copperas  (green  vitriol,  or  sulphate  of  iron)  was  made 
,nt  m.inv  pl.nces  in  Engl.md,  and  w;is  a  product  of  con- 
sidL-rabk-  importance.  It  was  used  in  the  manufacture  of 
ink,  in  dyeing,  and  as  a  source  of  sulphuric  acid  (oil  of 
vitriol).  A  certain  amount  of  it  was  obtained  in  the 
manufacture  of  alum  from  shale,  but  the  bulk  of  it  was 

>  "Six  Centuries  of  W.wk  and  W.-i«e«."  vol.      p>  SJ. 
«  Smite..  "  Uires  of  Boulinn  and  Wait,"  ^       ;  "IndmtriM  VmpKfiKf 
9-  >3SjL"D'CI.  Nat.  Ukw.,"  Roeback. 
*  i^^oMriaCeaMf  H&atics^amy)!,*  vat  ii.,  p.  jiBl. 
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obtained  from  iion  pyrites.  Thr  pyrites  (sulphide  of  iron), 
or  "  gold  ?ton<-s,"  as  it  was  t'::mcd,  wan  stacked  i:i  heaps 
and  allowed  to  we.iilujr.  'I'hc  drainings  from  the  heap 
were  boiled,  with  some  iron  added,  and  evaporated,  the 
sulphate  of  iron  crystallising  out.  There  were  important 
and  old-established  works  at  Deptford,  Rotherhithe,  and 
Whitstable.   About  1754,  works  ««re  cttabiidied  at  Wigan. 

SuJ^hurtc  Acid. 

Sulphuric  add,  known  as  "oil"  or  "spirit"  of  vitriol, 
was  obtained  by  two  processes,  both  invented  by  the 
alehentot  Baail  valentine  in  the  fifteenth  century.  In  one 
of  tlMaa  ciyatals  of  sulpbata  of  iron  ("  c(^;>peras  ")  were 
distilled  in  earthen  retorts,  the  resulting  oil  of  vitriol 
bdng  oondanaid  in  glass  or  earthenware  receivera.  The 
mem  If  adU  amplwed  at  Nordhauaen,  in  Saaony,  and 
Nordh«iien»  or  **  fuming  "  add,  ia  still  an  article  ol  com- 
mma.  It  differs  sUghtv  in  its  diemicsl  composition  from 
the  ordinary  modem  add.  The  second  process  is  the 
orlgiMi  form  of  the  modern  method.  In  it  suHihur  was 
burned  under  a  bell-jar  over  water,  and  tiia  aeid  liquor 
evaporated.  Valentine  also  burnt  a  mixture  of  sulphur, 
nitre,  and  antimony  sulpMde  in  the  same  wav»  and  this 
was  an  important  improvement.  About  the  odddie  of  the 
eighteenth  century  a  French  chemist  found  that  ^  anti- 
mony was  not  needed,  and  considerable  amounts  of  the 
acid  were  then  made. 

Up  to  the  middle  of  the  eighteenth  century  all,  or  nearly 
all,  the  oil  of  vitriol  made  in  England  was  made  by  the 
distillation  of  copperas,  but  in  1740  Ward  introduced  its 
manufacture  by  the  method  of  burning  sulphur  and  salt- 
petre. In  1749  he  obtained  a  patent  for  the  process.  He 
set  up  works  for  nial;ing  the  acid,  first  at  Twickenham  and 
afterwards  at  Kiiinnond.  Dr.  Roebuck  improved  on  the 
process  by  substituting  lead  chambers  for  the  glass  re- 
ceivers, and  by  this  imjKjrt.int  modification  the  evolution 
of  the  modern  method  was  practically  completed.  Roe- 
buck and  his  partner,  Garbett,  first  used  tlieir  iniproveil 
system  in  174'!  at  Manchester,  and  in  t74'>  ihcv  s.?t  up 
work  at  Pr«"-sf nn-Part.  near  1- (linlnirj^h.  'I  his  invention 
revolutionised  th<--  ir,dustr>,  f^rtatlv  lowered  tlie  cost  of  pro- 
duction, and,  anion;;  other  apph. aiions,  enabled  the  acid 
to  be  used  for  bleaching  instead  of  the  sour  milk  previously 

employed. 

The  method  used  at  the  present  day  for  the  manufacture 
of  the  vast  qtiantities  of  sulphuric  acid  now  required  is 
really  only  a  developinont  of  Koebuck's.  The  principle  is 
the  same,  though  it  has  been  chan-jed  by  chemical  know- 
ledge from  an  empirical  manufarture  to  a  highly  *ri«»ntifir 
process.  Iron  pvrites  (sulphide  of  iron)  has  generallv  re- 
placed the  sulphur  first  used,  details  have  been  improved, 
and  the  methods  rendered  more  economical,  but  it  remains 
in  its  essential  features  almost  identical  with  that  of  a 
hundred  and  fifty  years  ago. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE. 

('AMnRii-r.E. — An  exhibition  of  50/.  a  year,  tenable  for 
two  ycius,  is  offered  by  the  governing  body  of  Emmanuel 
College  to  an  advanced  student  commencing  residence  at 
Cambridge  as  a  member  of  Emmanuel  College  in  October. 
The  exhibition  will  be  awarded  at  the  beginning  of 
October.  Applications,  accompanied  Inr  two  certificates  of 
good  character,  should  be  Sent  to  Ok  Master  of  Enunanuel 
not  later  than  October  i. 

The  chairman  of  the  special  board  for  Uehlgy  and 
geology  gives  notice  that  applications  to  occupy  the 
University's  table  in  thr  Zoological  Station  at  Naples,  or 
that  in  the  laboratory  of  thr  Marine  Biological  Association 
at  Plymouth,  should  be  addressed  tO  him  (Prof.  Langley) 
on  or  before  Thursday,  May  26. 

It  is  proposed  to  appoint  a  syndicate  to  consider  the 
financial  administration  of  the  various  scientific  depart- 
ments of  the  University  and  the  financial  relations  between 
these  departments  and  the  museums  .nnd  lecture.  rOORlS 
syndicate ;  that  thr  syndicate  confer  with  the  linancial 
board,  the  general  board  of  studies,  the  museums  and 
lecture  rooms  syndicate,  the  heads  of  the  various  scientifiG 
departm*'n»<i.  nnd  such  other  bodies  or  persons  as  th^  may 
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think  fit ;  and  that  they  report  tO  the  Senate  before  Ae 
en*l  of  the  Lent  term,  191 1. 

.\t  the  Congregation  ty  be  held  at  a  p.m.  to-dai, 
April  28,  it  is  proposed  to  confer  the  degree  of  Ooctw  ei 
Law,  hoHorU  cmsa,  upon  Colonel  Theooore  Rooseveh. 

Paor.  SsNtBR  delivered  a  lecture  on  March  9  last  Men 
the  Royal  Dublin  Sodenr  on  "  The  Univenity  sr^ 
Tedmlcal  Tndning,**  «!Uch  has  now  been  published  b, 
Mr.  Edward  Ponsonby,  of  ii<  Grafton  Street,  Dublin. 
The  lecture  formed  the  subject  of  a  note  in  our  issue  of 
March  24  Inst  (vol.  Ixx.Tiii.,  p.  118). 

Mr.  Milton  C.  Whitaker,  general  superintendent 
the  Wclsbach  Company's  works,  has  been  appoin^i 
p.-  if.  '-s  ir  of  industrial  chemistry  at  Columbia  University, 
to  th'-  varanrv  caused  bv  the  retirement  of  Prof.  ChirSa 
F.  Chandler.  Dr.  Marslon  Ti^lor  Bogert  has  ben 
appointed  to  succeed  Dr.  Chandler  as  head  of  tlie  depvt- 

m^rt'.  of  chemistrv. 

I  jiu  jiinual  conference  of  the  .\ssoiiaiion  of  Teacben 
in  Technical  Institutions  will  be  held  this  year 
liirmingham  on  May  16-17.  Among  the  subjects  for  dii- 
cusston  are  trrhniral  uriivi  rsidi".,  i'-l.;ti(>n  of  evening  ror- 
tinuation  schools  to  ttcimiraJ  itistitutiorts,  registratio' 
super, intu.  ition  of  technical  teachers,  i^c.  .\n  addr<?si  *i:i 
be  },'iv.  ri  l)v  Mr.  Cyril  Jackson,  chairm  u!  -d  Educ.i;  • 
Comini;t.;e  of  the  London  County  Council,  on  'K- 
extension  of  day  technical  work,  and  a  paper  will  be  t'.ii 
by  Dr.  T.  Slater  Price  On  the  l«lallon  01  technical  instils- 
tions  to  universities. 

Tni  second  International  Conference  on  Elenuntsn 
Education  is  to  be  held  at  the  Sorbonno.  Paris,  «o 
.\ugust  4-7.  It  is  being  organised^  bj  an  Interaatienl 
liureau,  consisting  of  reiM'esentatives  of  the  vsnsw 
associations  of  teachers  throughout  Europe.  Among  dit 
subjects  to  be  discussed  by  the  conference  may  be  m» 
tioned  the  aim  and  object  of  elementary  science  teadtitf 
in  primary  schools;  compulsory  attendance;  the  pt- 
fessional  training  of  teachers,  inspectors,  and  adoansd 
.idministrators ;  and  educational  continuadon  tmdt 
Further  information  may  be  olrtained  from  Mr.  Emat 
Gray,  67  Russell  Squarr ,  London,  W.C. 

In  connection  with  the  appeal  for  70,000/.  for  the  pur- 
chase of  a  site  and  the  erection  of  new  chemical  labori- 
tories  thereon  at  University  College,  I^ondon,  to  whidi 
we  directed  attention  in  the  issue  of  Natitre  bit 
February  17  (vol.  Ixxzii.,  p.  46a),  the  Lord  Mayor  hn 
arrangsd  a  meeting  of  dty  men  to  be  held  at  the  Mansion 
House  on  May  10,  at  4  p.m.  The  chair  will  be  ulc«n 
by  the  Lord  Mayor,  andf  the  following  gentlemen  »;J 
speak tlie  Earl  of  Rosebery  (Chancellor  of  the  Uas- 
versify),  the  Earl  of  Cromer,  Lord  Avebur}-,  Sir  FcEi 
Schuster  (treasurer  of  Universibr  College).  Dr.  Mi« 
(principal  of  the  Universitv),  Snr  Henry  Roicoe  (chalnsot 
of  the  appeal  committee),  and  Sir  William  Ramt*, 
K.C.B. 

The  attention  of  the  Chancellor  of  the  Fxc'iequrr  rv 
directed  on  April  aa  in  the  House  of  Commons  to  tb? 
j;rave  difficulty  experienced  by  local  education  authrr'ti?? 
in  respect  of  the  grant  for  secondary  education  based  cr 
the  reduced  amount  of  the  "  whisky  money  "  for  thf 
present  year.  The  amount  received  by  local  educatic: 
authorities  for  higher  education  under  the  Local  Taxatt:? 
(Customs  and  Exrise'i  Art  has  ivecome  (jfotly  diminished, 
and  tnanv  authorities  have  had  to  consider  the  question  cf 
reducing  tlieir  work  (or  next  year,  particularly  in  ngtri 
to  evening  classes.  As  was  pointed  out  in  the  House  br 
more  than  one  speaker,  it  is  highly  unsatisfactory  t!u! 
the  grant  for  higher  education  should  depend  upon  thr 
consumption  of  whisky  in  the  country.  The  ChanceLVr 
admitted  that  something  ought  to  be  done  in  the  cour« 
of  this  year  to  put  the  revenue  of  these  local  authoriti^ 
on  a  more  dependable  basis.  He  said  die  loss  owin^;  t.i 
the  decrease  in  the  whisky  revenue  was  tS3,ooo/.,  and 
suggested,  on  behalf  of  the  Government,  that  half  the  hr^ 
taxes— which,  it  is  expected,  will  be,  in  respect  of  h< 
year,  490,000!.— shall  be  allocated  for  the  purpos;  ( 
making  good  the  deficiency;  and,  secondly,  thst  the 
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Government  shall  vindcrt.ik'?,  wl;',:i  it  makrs  liie  tinancial 
arrangements  lor  the  Noar,  to  put  on  a  n-.arc  satisfactory 
aod  stable  basis  the  whole  question  of  the  existing  sub- 
ventiofl  from  tmperial  •oureea. 

Im  the  House  of  Connaioos  on  Aftll  ao  a  Mtisbelory 
and  altogether  sympathetic  diacuaiion  4»  the  cere  and 
education  of  adolcsoiits  indicated  that  the  elTorts  of 
educatloolatt  diuring  the  past  few  yeats  to  Inttruct  public 
opIaloQ  at  10  fte  need  of  a  nataa  ^  cempilioiy  atteod- 
•oee  at  eontimiatloo  adioob  bave  not  been  in  vaia.  Mr. 
Uliitehouse  moved  a  resolution,  which  was  subsequently 
agreed  to,  "  That,  in  view  of  the  relatioa  of  unemploy- 
awnt  to  adoleeoent  and  child  labour,  this  House  regards 
en  Improved  educational  system,  with  more  adequate  pro- 
vision for  the  care  and  training  of  adolescents,  as  a  matter 
oi   urgent    necessity,   and   considers   that    the  Imperial 
Exchequer  should  bear  an  increased  share  of  the  cost  of 
this   national   service."    The   chief   educational  change 
which  he  advocated  was  .1  systrrn  <if  icmpulsory  education 
at  continuation  schcwis  from  thf  time  of  leaving  school 
until  the  age  of  seventeen  or  ci);ht<-.„ii.    Mr,  S.  II.  FJutcher, 
in  seconding  the  resolviiion,    pointed   out  that   the  great 
blot  of  our  edac.Tt;oii;tl  svstetii  is  tli.it  \v;lh  (nir  \\a:\A  we 
spend    millions   of   monev   on   cl'-mmtriry    <-du;atiun,  and 
witii  the  otli:;r  we  throw  away  .i  I.ir;;c  p;irt  of  th"  results 
of  tliai  fdiication.    There  is  bvisU  exper.>i"  on  one  side, 
sheer  waste  on  the  other.    \  system  which  can  lead  to 
siirh    results    is    '■contmiic-illv    imsound    and  educationally 
rijlrioiis.    \  chnnf;'-  is  ne-'-ded  iti  tlic  currirulum,  and  that 
change  ouijht  to  Xv  in  the  direction  of  I'-ss  in-si^tonce  Upon 
mere  book  work,  more  dircrt  ront.nrt  with  nnuire,  more 
manual  training.    The  school  age  must  be  rni'^ed,  whether 
it  is  to  fifteen  or  to  fourteen,  and  we  must  abolish,  by 
degrees    hut    ultimately   altogether,    half-time  exemptions 
l"!ow    thirteen.     .Mr.    Trrivrly.in    expres-ird    svmpatliV  with 
til-  resolution  on  behalf  of  the  Fto.Trd  of  F.duc.'ition.  He 
n;)int'd  out   that  the  present  i";  a  session   in   whieh  the 
Board  is  not  required  to  produce  any  legislation,  hut  he 
said  the  Board  is  prepared  to  move  in  several  d:riction<; 
■f  '.\rvif.    mortpy,    rtnd   public  opinion    are   favourable.  A 
dra-lic  ni'-thoJ  of  dr-alinf^  with  street  tr.idini,',  thr-  aholition 
cif  the  lialf-tinT-  Kvstem,   the  raisintj  nf  the  srhonl  leaving 
ag"!  nod  the  enrouracj-^ment  of  attendance  at  continuation 
schools,  were  instanced  as  subjects  on  which  the  Board 
has  Itcen  at  work 


tancca  as  suoiccts 
and  If  prepared  to 


SOCIETIES  AND  ACADEMIES, 
London. 

Roral  Sociaty,  April  at.— Sir  Archibald  GeiUe.  K.Ca. 
president,  in  the  chair,— Lord  ltairM«ht  Hie  inddoice 
of  Ught  upon  a  transparent  epiliefe  of  dinensiOBs  eom- 
perable  with  a  wave-length.  Ttm  hneidgadoa  b  on  the 
huoM  of  the  electromagneBc  fheocT  of  ligbt»  the  tnwmprent 
qiherc  being  suK>oeed  to  have  a  «electnie  eamtant  different 
from  diat  4»-(ne  aurrouadlng  nedittm.  The  case  of  a  very 
•mall  nhere,  or  of  an  oHmtade  af  aiqr  rin  and  shape 
under  me  restriction  of  very  small  refraearlty,  was  treated 
in  iMi.  In  the  numerical  calculations  of  the  present  paper 
the  refracUve  Index  ie  supposed  to  be  i-.s,  and  the  ratio  of 
circumference  to  wave^ngth  has  the  values  i,  1-5,  1-75, 
s,  and  S>s5.  When  the  ratio  in  question  is  smnll  and  the 
■nddeat  H^t  is  unpolarised,  the  scattered  light  is  polarised 
in  all  directions  except,  of  course,  those  parallel  to  the 
incident  ray ;  and  the  polarisation  is  complete  at  right 
angles  to  the  primary  ray.  As  the  ratio  inrre.iscs,  this 
condition  of  things   is   departed   from.     The  maximum 

fiolarisation  is  i-.ow  to  be  found  in  .in  oblique  direction, 
nclining  backwards.  A  little  lat'  r  the  polarisation  in 
certain  directions  is  reversed,  sucti  changes  occurring  very 
rapidly  as  the  ratio  alters.  Experiments  similar  to  thosp 
made  in  ii%8t  upon  sulphur  particles  precipitated  from  a 
dilute  and  acidified  solution  of  "  hypo  "  are  described, 
and  it  is  shown  that  a  p.Tssac;'-  frnni  red  to  blue  li^^ht  ni.iv 
reverse  the  polarisation,  although  there  is  no  chanj.;"  either 
in  ;he  liquid  or  in  the  direction  of  observ.ition.-  Prof.  Karl 
Pe«r»on :  The  improbabilitv  of  a  random  distrilMi'ion  of 
the  stars  in  space.— Dr.  R.  D.  Kleeman  :  Thr^  total 
tonlsation  produced  in  different  gases  by  the  kathode  rays 
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ejected  by  X-rays.  The  results  are  given  in  the  annexed 
table,  in  wliicii  are  also  placed  the  total  ionisations 
obtained  by  Prof.  Draqg  with  the  o  particle,  it  will  be 
seen  that  the  two  sets  of  values  relative  to  air  are  very 
nearly  the  same,  ihe  energy  spent  in  making  an  ion 
thus  seems  not  to  depend  in  anj  markftd  degraa  00  tha 
nature  of  the  ioaisiog  agent. 

Kbi!  •>  Ir  K.iyj  af*rlkle 

Air    ...  i-oo  ...  i<oo 

Carbon   dioxide  (CO,)  ...  1-08  ...  t<0S 

Ethyl  oxide  (C.il„0)  ...  1-23  ...  1.3a 

Pentane  (C,H,J      ...  ...  1.3 j  ...  1.35 

Benzene  (C,H,)       ...  ,„  i  30  ...  1-29 

Ethyl  chloride  {C,H,CI)  ...  i  33  13a 

Chloroform  (CHCIJ  ...  1-34  ...  i-ag 

— Prof.  F.  J.  Onto:  Tone  perception  in  Gammamt  palate. 
The  paper  has  reference  to  the  occurrence  of  a  definite  and 
visible  phyriologicai  response  on  the  part  of  the  freshp 
water  aat^tood  GawMafar  telex  to  stimuli  of  an  auditory 
character.  Auditkin  in  the  tower  animals  cannot  be  satia- 
factorily  studied  in  moat  eaaea,  tfnoa  a  itimulus  produce* 
no  response  that  can  ha  seen  or  nteasured.  Cammarus,  how> 
ever,  when  confined  in  a  mlcroaeope  live  box,  responds  in 
an  energetic  and  Striking  manner  by  flexing  its  first  pair 
of  antenniB  under  its  body.  A  response  can  be  alkiitad 
after  the  second  pair  of  antenna  have  been  removed,  but 
not  after  the  removal  of  the  first  pair.  The  instrument 
generally  used  to  produce  die  stimulus  was  a  tenor  trom- 
bone, and  the  experiments  were  conducted  eidier  on  the 
ordinary  laboratory  table  or  on  a  table  specially  constructed 
to  filter  ofT  vibrations  from  the  ground,  and  thus  to  ensure 
that  the  stimulus  reached  the  animal  through  the  air.  it 
was  found  that  Gammarus  was  most  sensitive  to  the  B  flat 
below  middle  C,  and  that  its  range  of  tonal  sense  was  so 
limited  that  it  might  almost  be  adduced  as  an  example  of 
absolute  or  physiological  tonality,  i.e.  of  an  animal  specially 
S'-nsi'.iv<-  to  one  note.  Only  a  small  percentage  of  in- 
dividuals, however,  responded  at  all,  and  then,  probably 
owin<i  to  fatigue,  the  power  of  response  soon  di'i.-ipp'^ared. 
One  specimen  responded  to  every  note  of  the  trombone. 
'Ill'-  experiments  may  be  interpreted  as  either  tact\ial  or 
auditory  reactions — if  it  can  bt  held  that  tlvse  two  senses 
have  segregated  out  in  such  a  simple  and  true  aquatic 
species  as  Gammarus  pulex,  and  do  not  merely  form  a 
part  of  an  indefinite  common  sensibility. 

Oeolog^ical  Society,  April  i^.  — I'rof.  W.  W.  Watts, 
F.R..S.,  president,  in  the  chair. — Dr.  Tempest  An«l«r*on  : 
The  volcano  of  Matavaou  in  Savaii.  Savaii  is  one  of  the 
German  Samoan  Islands.  It  is  volcanic,  formed  of  varie- 
ties of  basic  lavas,  and  for  the  most  part  fringed  with 
coral  reefs.  The  volcano  of  Matavanu  was  formed  in  1905. 
The  eruption  was  -at  first  explosive,  but  since  the  first  few 
weeks  has  been  mainly  efHusive  and  accompanied  by  the 
discharge  of  fluid  basic  lava,  which  has  run  by  a  devious 
course  of  about  ten  miles  to  the  Seat  formed  fields  of  both 
slaggy  and  cindcry  lava,  filled  up  a  valley  to  a  depth  in 
some  places  of  probably  400  feet,  and  devastated  the  most 
fertile  land  in  the  island.  The  crater  contains  a  lake,  or 
rather  riveri  of  incandescent  lava,  so  fluid  that  it  beats 
in  waves  on  the  walhi,  rises  in  fountain*  of  liquid  l)a*alt, 
and  flows  with  the  vek>city  of  a  cataract  into  a  gulf  or 
tunnel  at  one  end  of  the  crater.  It  then  runs  underground 
until  it  readies  the  sea,  into  which  it  Bows,  and  causes 
explosions  attended  with  the  discharge  of  showers  of  sand 
and  fragments  «f  hot  lava,  and  the  emission  of  chnids  of 
steam.  The  resendnanoes  to,  and  lew  diffavnocs  from* 
the  volcano  of  Kllauea  are  disamsed.— Helen  Oeww  and 
Ida  L.  MMar:  Notes  on  the  geologf  of  the  district  around 
Llaasawd  (Carmarthenshire).  The  strati^aphy  and  geo- 
logical structure  of  a  small  area  some  nine  miles  to  the 
west  of  Llandovery,  and  to  the  north  of  Llandeiki,  are 
dealt  arilh.  The  rocks  consist  of  a  series  of  sediments, 
including  A  eoarsa  coflglomerate.  grits,  shale*,  and  tou^ 
blue  mudstone*.  The  structure  in  the  eastern  part  of 
the  district  is  more  complicated  than  In  the  taatt. 
The  repeated  outcrops  of  the  congtomeratc  In  the  MMy 
region  around  Shon  Nicholas  give  the  due  tO  the  struc- 
ture. The  paper  concludes  with  a  comparison  of  this 
district  with  those  of  Rhayader  and  Pont  Erwyd. 
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FORTHCOMING  CONGRESSES. 

May  m-m.— lawtio— I  Bounkail  CongiMi.  Bnutcli.  Gcamil 
Secretary :  Dr.  E.  de  WUdcnuui,  Jardio  botHDiqoe,  Bnixelle*. 

MaV  16-jt. — Inlemalional  Coogrcu  of  Anericaniiis.  BaeilM  Ayrca, 
General  Srrrrtary :  I>r.  I.rhiiuinn-Nittche,  CaJle  Viamonle  430,  Rueno« 
Ayrc«,  Aruentinr  Republa. 

Mav  ao-aj. — Inlernaliooal  CoocrcH  of  Tropical  Agriculture.  BrutteU. 
SiQiitMy  <rf  BrilMh CBiniitlM  \  Or.  T.  A.  Henry,  Scirntific  and  Techrn.:ul 
DiiiiftiiH.  I»rid  lattittM,  8.W. 

May  )»  TO  Jom  »— IHrdtiimd  QraillMlMial  OnwnM.  Berlin. 
Pre>i<ieot:PnCA.lMcbMM».  AddmtteioqSUtMiiMi,  laedid- 
enur.  4]. 

June— latcmMiowl  CeagNMorMWaf,  Mdallaifyt  AppMHwlMirfcs 

aod  Practical  Geolocr-   DAiMldotf  Cenetat  Secretan** :  Dr.  SchrMier 

Ud  Mr.  L<''w«n*trin,  jacibi  >i:ra>.<;f  v'f,  Driwldorf.  Germany. 

Jt7LV  m  Js.  - 1  n:erp.it I  -  >;  Ai-.'-m. -m  irntif'ic  (_'oriirc«.  Dueno*  Aire«. 
AadKM  for  mquiriet :  President  of  (he  Executive  Cooitniltee,  c/o  Argentine 
Scientific  Society.  9<«  Call*  CcvmUiM.  Boano*  Aif««. 

Ji/LV  z7-}t.— tatcnuuigiHl  Cengraa  oa  the  Adminittraiivc  Sdcnceo. 
BnueeU.  Secretary  of  Britiab  Committee :  Mr.  C.  MuniaKue  Harrio, 
CMtoB  HouK,  Weitaiiitlar. 

AtJCi  tr  1-6.— IntematicnalCoqmMof  Enu 
man  of  I.ocal  Commiite*  ftv  Grott  Blitala  :  Dr.  &  B. 
Putney  Heath.  .S.W. 

AuccsT  1-7.— Ftw^  A— ctorion  far  dw  AdtWHMMM  tH 
Toulouse.     Prcsidaat;  ^Mt.  GwttL     Addioa  of 

Serpentr,  Parit. 

Ai'ot»r.  —  Iniematiiinal  Congrr"  of  I'hc 1 5i;r.i;.h\ .  BrusMU. 


Chair- 


Saavtarjri  rat 


..."  Corre- 
^oodqit  for  United  Kingdom :   Mr.  Cl.apnun  Jones,  11  Eaton  fUiCi 

AU6i'<>T  9-7.  — International  CongreM  on  School  HystefW.  Pkrii.  Gtneral 
Secretary  :  I'r,  DiJr-.trl.  10  Boulevard  MaKcni.i.  Pari*. 

.Ai  ..rvr    1 ;  IntriTi.ui  in.il   ZooloRical  I  u■;^;Ic^s.     Gra»  (AoMriaX 

PreMdent :  Prof.  Ludwig  von  Graff.  Addreu  for  ioquirie* :  PtiHdium 
VIIL  lomaMkMloi  Zootog«o>KaiignMi,  UiiiMmittntatt  Or«i 

AocusT  iS-«i,~|atcnMUioaaI  Geological  Congreea.  fftmirhnlm  General 
Sictniiy :  PmC  J.  G.  Aodtmaa.  Siockholm  3. 

AtraviT  19  TO  SmpTKMasR  6.— International  UnioB  for  Cooperation  in 
Solar  Reaeatch.  Mount  Wilion  Solar  Obairvatary.  British  Member  of 
Saeciiilee  Committee  to  whom  inqalrirs  thoald  ba  addtaated:  Prof.  .\. 
SchuMer,  F.  R.S.,  Victoria  Park,  Manchenter. 

Ai.  <.i  sT  31  toSeptemiikr  7.— BritiiJ)  Aiuodation.  Sheffield.  Preaident : 
Prof.  T.  G  Bonnev.  K.  K.S.  Addreu  for  injuine't :  General  Secretarie*, 
Burlington  Kou<e,  W. 

SKM'KMlieK  6- 8.— International  Conerew  of  Riiliology  ami  F.lectricity. 
Brmaeh  General  Secretary:  Dr.  J.  Danirl,  1  rue  de  la  Pr^vi^te,  Broswu. 
Catra^oadeots  for  I'nited  Kingdom  :  Prof  Rutherford  aod  Dr.  W. 
Mabower,  University  of  Manrheiter,  am!  Dr.  VV.  Deane  Butcher.  Holvtood, 
Ealing,  W. 

SKriKMBBR  i3-74. — German  A'vxiaiion  uf  Naturaliita  and  Phyttciani. 
KOoigilban.  Soaviariea:  Prof.  Lichtbcim  and  Piof.  F.  Mcyar«  Dromm- 
ttr.  as-^ICOoigtberg. 

SerTEMHra   17-30. — Inleruaiinn.i!    I'hy.mlnj'ic.'il   CooCMai.  VieaiMt. 
PtT-tidcnt  :  Prof.  &  Exner.     (^^frral  .'^r.  ict.irv  for  Uuiad  lCil|§llaat: 
Prof.  E.  B.  Star&lg.  Voivetaity  CoUej(c,  Lutulun,'  W.C. 
OCTOMIR  «-ia.--CoitplB  iMamaliaiMi  dn  Fniad.   Vienna  Correfpoa- 
rar  Unfeed  Kingdom :  Mr.  R.  M.  Laonard,  3  Oxford  Court,  Cannon 
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Magnctit  IiisUirV.i  ii  c-  .it  (Ireeiivrn  h.  iriil  on  their  Diurnal  Disiribuiijn  : 
K.  B.  Sanguer.— I'he  Liberation  of  Helium  from  Mineral*  by  the  Action 
ol  HaM:  n  O.  Wo«L-Th«  aMMtafMI  Tianat  md  tto  AdraiMl 
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RoVAi,  IssTtTrTii'S,  ;ii  --— ni.irtifert  Inill.in?  in  North  America:  Walter 
.Mr("linlo<:'<c. 

Institution  or  Klectrical  Esr^iKEERS,  at  4.— Earthed  frnm  Insulated 

Nanlral*  in  ColUer>-  lixitallation*:  W.  W.  Wood. 
HATItCMATlCAl.  SociRTY.  at  j.  )o.— The  Aocuntcy  of  Interpolation  hy 

FiBhaOiffaraiice*:  Dr.  W.  y.  <;heppard.-Noieoa  MadaMcm'aTatt  for 

ihaCwiwgaaca  of  Series  :       H.  Hardy. 

FRIDA  y,  Araii,  ay, 
RovAL  Institution,  at  9.— Matavaau:  mN«irV0lcMOinSft«afi(Ganiian 

Samoa) :  Dr.  Tempest  Anderson. 

SATUKDAY.  Amul  3» 
RoVAL  InsTITi  TM'.-.  at  I.— I'he  World  of  ~ 

of  Flowerx:  Dt  D.  H.  ^c"it,  F.R  S. 

MOXDA  Y.  M.vv  s. 
ROVAI.  Institi.  1  loM,  at  5.— Annual  Meeting. 
Victoria  l.ssTi  i  I'TK,  at  4. 30,-^ABnml  (aanmi  _ 
Aai^TOTKLiAN  Sticikrv.at  B.— ThaEiMdonaHiipaiiMieatofMaeHiKlicr 

.Mj-%tic«  :  Rev.  A.  CaMacatt. 
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Mt.  A.  a  Searle. 
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Roiitrt*. 

Socu'Tvnir  CMtM]-At.  lNDwSTinr,at t.— Tlw PriMi|4cc oTTwaiaK !  Dr.  I. 
r,  ,„inn  p.ir-..rr     i  he  CryalalliiiaPnducttorilw  HfdiMiaa  arTactkttd 

Cement :  E.  K.  Kc.vi. 

TUESDAY,  May 3. 
RoTAL  lNSTtTt>TioN.  M  1.— The  McclMiii«n  of  tba  H aauut  Vcice :  Prof. 

F.  W.  Mott,  K.R.S. 
RoTAt  Sucietv  or  Arts,  at  4.30.— CeauMid*l  Bapamion  arilUa  the 

JLxsy,'  .?,  J.  Ilanncn. 
ZOOLOCICAI.  SoCIKTY,  at  8.^.— <i)  The  Morphology  and  UMliltory  of 
Kimtrin  (Cofct'tiium)  mvium :  a  S(»-to*o-'  ii  causing  a  FaMl  Ijiteaw 
among  Young  (irr>u<>e  ;  (3)  Ohs«T%-aiion<  on  the  P^ir.-x^iiic  Prottttoa  of  the 
Red  Grouse  {Lai,;<^us  tcfficui);  (O  Kxperimental  Studio*  on  Avian 
Coccidiotit,  especially  in  Krlaiion  to  Young  Oroiue,  Fowb,  and  Pigaaaa; 
<4)  Obiervation*  on  the  |il>..xl  of  tiroiaa:  Dr.  U.  B.  Fathain.^Zim- 


logical  Result*  of  the  Third  Tanganyika  Expedition.  cmJucte-I  '_t 
Dr.  W.  A.  Cunnington,  5.    Report  on  the  (.Hlr*.    J.i     Pr  t 

G.  O.  Sara. — On  Tritylodon,  ai>d  on  the  Rclalionihipa  of  the  Muttitaici 
cahoi:  Dr.  R.  Bveea. 

WBDNRSDAY,  May  4- 
Societv  op  Public  Analysts,  at  8. — The  Composition  of  Milk  ;  Ncit 
on  Commercial  Detergents:  H.  Droop  Richmond.— Use*  of  In- 
chloreihylene  in  Chemical  Analnia:  L»  Gowiag  Scopea.— A  Cotmaica 
Fat  Kxiraciion  ApHMMi:  W.  Oachir.— Ab  EitMclloB  tuamHtmi 
G.  S.  Walpole. 

RovAi.  SociBTV  or  Aars,  at  8.— Halley  aad  Ua  Caaat:  he£  H.  H. 
Taraar,  F.R.S. 

BliTOM0l.(i0lCAt  Socirtv,  at  8  — Descripliaaa  of  Micro- Lepidoptera  fnr'. 

Mauriliui  :  K   Meyrick,  F- K  S 
Royal  GEOcRArHiCAL  Society,  at  8.4s- — My  Expedition  to  the  Nonfi 

Pole :  Commandar  R.  G.  Peary. 

THURSDAY,  May  >,. 
Royal  Socikty,  at  ^.urt.—l'roballt  Paf^ri  :  iTie  Development  of  Trf- 

pano»omei  in  TvfUc  rliet :  Col    Sir  D.  Bruce,  C.l!.,  K  K.S  ,  Cap(ai-a 

A.  E.  Hamerton  and  H.  R.  Bateman,  R.A.M.C,  and  Captain  f.  t. 

Mackie.  I.M.S.— Un  the  Weight  of  PraODiaMa  irfrtniltaWt  IB  Fmip'" 

Interactions:  Dr.  H.  G.  C£apmaik— tIm  AhaoiptiaB  ol  GaaM  Vt 

Charcoal :  MiH  Hoaifrmy. 
RovAL  iwsTiTUTWiti  at  1.— Bltfcftai  ladbaa  is  Hank  Aaaifca:  Vilier 

McCliotock. 

Riirf0«HS0CII«Vi«II.IS.— Quantiutive  MeaniraaMnlsar 
of  Kadioda  Rna  iMa  ROnigcn  Rayi  by  AotikaihatlaB  ' 
Metal* :  J.  H.  OMdIaar. 

Institution  or  ■uenKAl,  BHOtRnM,  tt  0.— A  Tdavboa*  Rattf: 

S.  G.  Brown. 

LiNNXAN  SoctitTV.  at  •.— Birill  Uaothir  Entomological  Collecting  in  At 
Seychelles  Islaada:  Mogh  sootl.— Tlw  Anatomy  of  Ti^tiU  majrvtm; 
y  M.  Brown. 

FRIDAY,  May  6. 
Royal  Institution,  at  9. — Auto-inoculation  :  Sir  Almroth  V.  Wri^-, 
K.R.S. 

GKOLOoiiTs'  Association,  at  8.— The  History  of  the  Study  ol  ?<«»»: 

Dr.  A.  Snilii  Waedward,  F  R.S. 

SATURDAY,  May  7. 
Royal  iMSTrri'TioM,  at  3.— The  World  of  Plaou  before  the  Appeanna 

of  Flowers:  Dr.  D.  H.  Scott,  F.R.S. 
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THURSDAY,  MAY  5,  1910. 


CR i'5 TALLOGKAPhIC  RESEARCH ES. 

Ctysl^ne  Sirueture  and  Chemktd  Constitution.  By 

Dr.  A.  E.  H.  Tutton,  F.R.S.  Pp.  vlil  f  .(h. 
(London:  MacmiUan  and  Co.,  Ltd.,  1910.)  Price 
St*  net. 

THE  scxies  of  science  monc^apha  projected  by 
Messrs.  Macmillan  and  Co.  has  o|>rnpd  aus- 
piciously with  a  fascinating  account  by  Dr.  1  ution  of 
the  exhaustive  crystallographical  researches  upon 
whidi,  for  the  past  twenty  years,  he  has  been  engaged. 
It  is  a  goodly  story  that  he  has  to  tell,  and  well  is  it 
told;  without  wearjiljf  the  reader  with  an  unwieldy 
mass  of  details,  he  presents  in  all  essential  completeness 
a  vivid  picture  of  an  unusually  coherent  series  of  in- 
ve<!ij,'ations.  The  immensity  of  the  labour  involved 
can  be  fully  appreciated  only  by  those  who  may  have 
tmdertaken  work  of  somewhat  similar  diaractor,  but 
ihc  most  r.Kunl  ri  ader  can  scarcrlv  f.ii!  to  be  amazed 
at  the  extraordinary  amount  of  work  the  author  has 
contrived  to  squeeze  into  the  Idsure  hours  of  a  busy 
olTtcin!  life;  hy  strfimou'^ly  utilising  every  spare 
moment  he  has  found  time  to  accomplish  a  task 
which  has  set  an  ideal  of  wtutt  a  complete  istudy  of 
the  phystcnl  prnpfrtio^  of  crystallised  substances 
shoulil  he.  Thosu  .u  kast  who  have  at  heart  Eng- 
Luid's  po-itiun  in  the  world  of  science  are  grateful 
to  Dr.  Tutton  that,  thanks  largely  to  his  rfTort^;, 
in  crystallography,  at  any  rate,  she  staiiJs.  j,o 
high. 

Dr.  Tutton  completed  his  scientific  training,  and 
was  looking  round  for  a  field  for  research  at  an  oppor- 
tune moment.  It  was  at  that  time  being  increasingly 
felt  by  those  q)eculatin|r  on  the  molecular  arrange- 
ment of  crystals  that  little  real  advance  could  be  made 
towards  a  solution  of  the  problem  until  more  numer- 
ous and  more  accurate  measurements  of  crystallised 
substances,  especially  those  constituting'  isomorphous 
groups,  were  available.  Principal  Mil  is  had  already 
published  his  important  memoir  upon  the  characters 
of  the  red-diver  minerals,  pyrargyrite  and  proustitc. 
From  that  and  similar  work  it  seemed  clear  that 
small,  but  perceptible,  differences  esusted  between  the 
oTstalKne  forms  of  the  constituents  of  an  isomor> 
phous  serifs;  in  fact,  thr  conclusion  established  by 
Dr.  Tutton 's  Investigations  was  not  so  wholly  unfore- 
seen at  that  dale  as  might  he  supposed  from  the 
opcnin;:^  pnpps  of  his  book.  It  wn^,  howr  vcr.  very 
desirable  lliat  research  of  a  similar,  and,  if  possible, 
more  comprehensive,  character  should  be  extended  to 
artificin]  s.ilts,  b<(aus('  in  such  the  purity  of  the 
material,  and  the  perfection  of  the  crystals,  could  be 
seoved  with  far  greater  certainty  than  when  the 
process  had  been  in  nature's  unfettered  control.  To 
an  investigation  of  this  kind  Dr.  Tutton  determined 
to  devote  himself,  and  he  selected  for  his  initial  task 
the  three  members  containing  potassium,  rubidium, 
and  cflshtm  of  the  isomorphous  group  of  which 
KgMg<S0«)„6H,0  may  be  taken  as  a  type;  their 
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rr\stait;t)c  form  had  not  previously  been  properly 

studied. 

It  was  part  of  Dr.  Tntton's  design  that  Ins  r«> 

search  should  be  carried  out  with  insf rutnonts  as 
perfect  as  mcchaitical  skill  could  produce.  He  found, 
indeed,  at  hand  a  most  eflident  goniometer  for  the 
iiiL-asurfmcnt  of  inttrfacini  nnplc?  of  crystals,  but, 
1  when  he  came  to  the  determination  of  the  optical  and 
oUier  vectorial  characters,  he  was  compelled  to  design 

an  entirely  ruAL'l  equipmnnt,  since  nothing  of  the 
requisite  standard  had  hitherto  been  constructed. 
The  first  of  tiiese  instruments  was  a  grinding  and 
cutting  goniometer,  by  means  of  which  it  wns-  pos- 
sible to  prepare  sections  and  prisms  with  absolute 
confidence  in  the  accuracy  of  tiieir  orientation  in  the 
crystal.  Thf  natural  faces  arc  seldom  suitably 
developed  for  optical  research,  and  the  lapidaries' 
method  was  far  too  untrustworthy  for  Dr.  TUtlon's 

I  standard.  1  his  apparatus  naturally  called  for  a  com- 
panion initrumcnt,  which  should  provide  light  of  any 
desired  colour  at  will.  Sodium  light,  which  is  adopted 
as  the  standard  in  all  measurements  of  rcfractivity, 
is,  of  course,  readily  available,  but  no  optical  investi- 
gfation  c;m  be  considered  complete  unless  the  colour 

'  dispersion  has  also  been  studied;  previously  crystallo- 
graphers  had  been  restricted  to  die  nthlum  and 
thallium  flames,  of  which  the  latter  is  actually  poison- 
ous, and,  moreover,  the  study  of  interference  figures 
often  demanded  light  of  intermediate  wave-lengths. 
Dr.  Tutton  accordingly  <leM>,'ncd  a  most  efficient 
monochromatic  illuminator,  in  which  the  dispersive 
agent  is  a  dngle  prism  of  very  dense  glass.  Spurred 
by  the  success  achii  ved,  ht^  proceeded  next  to  plan, 
using  the  principle  of  the  interference  of  light,  an 
instrument  of  extraordinary  delicacy  for  tfie  measure- 
ment of  variations  in  len^jth.    He  himself  employed 

I  it  in  conjunction  with  the  necessary  additional  appar- 

!  atus.  which  he  fully  describes,  for  the  measurement  of 
ihenii  il  expansion  and  riaslicity  outistants,  and  an 
interferometer  of  his  design  was  recently  installed  in 
the  Standards  Deportment  of  the  Board  of  Trade 
(Natlre,  vol.  Ixxxii.,  p.  3;S),  The  whole  of  Dr. 
Tutton 's  instrumental  apparatus  has  been  characterised 
by  the  painstaking  care  bestowed  upon  those  appar^ 
ently  small  drtaik  which  have  such  an  important 
bearing  upon  efficiency  of  performance. 

As  already  stated.  Dr.  Tutton  opened  his  researches 
with  a  studv  of  the  cryjtnlline  form  of  the  double 
sulphates  of  potassium,  rubidium,  and  casium,  with 
magnesium.  He  subsequently  extended  his  investiga- 
tion to  similar  compounds  of  ,-immonium  and  thallium, 
which  were  found  to  possess  closely  related  proper- 
ties, and  also  to  the  corresponding  selcnates.  Up  to 
date  he  has  studied  the  sulphates  and  selenates,  and 
many  of  the  double  sulphates  and  selenates  with 
magnesium,  zinc,  iron,  nickel,  cobalt,  copper,  man- 
gnnesc,  and  cadmium.  Altogether  forty-four  salts— 
Dr.  Tutton  gives  the  number  as  fifty-four,  but  appears 
to  have  inadvertently  reckoned  ten  of  them  twice — 
have  been  prepared  and  investigated,  the  greatest 
possible  care  being  taken  to  ensure  their  purity  and 
perfectkm  of  development;  no  fewer  than  a$,ood 
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anplps  wprc  mmsirrrd,  nnd  upwnrd'^  nf  fiuir  hiiiidiid 
sections,  u:id  tlic  same  number  uf  prUms,  have  been 
cut.  The  optical  study  incidentally  raised  some  inter- 
estinp  points  In  rnnnrctidii  with  the  phenomenon 
kfiown  as  cfossed-axial-pl  UK  dispersion.  Beautiful 
photoiirrephs  of  the  intrrfmuce  figures  given  by 
czesium  magnesium  sulphate  in  light  of  different 
wave-lengths  at  t)rdinarv  teinjRTatures  and  at  "8° 
!  >  reproduced  on  p.  i6g.  The  thermal  expansion  of 
the  ;>ulphate«  of  pota$»ium.  rubidium,  and  caesium 
alone  have  as  yet  b^en  determined;  the  cxactui|^  nature 
<»f  this  WKrk  jtiay  be  gathered  from  the  remark  on 
p.  71  that  each  series  of  observations,  stKty-four  in 
all,  entailed  five  hours*  continuous  labour. 

C<  rt  iin  definite  conclusions  hav  i  bixn  cs(;iblis1icd 
by  Dr..  Tutton's  work.  The  variation  in  the  morpho- 
tof^cal  and  physical  |}ropertie<  of  the  members  of  the 
s.im<  isiiiiiurphaus  serii's,  thnu^,'h  slight,  is  progres- 
sively, ^elated  to  the  atomic  weights  in  the  case  of 
the  three  elements  belonfiflnsr  to  the  same  family 
^roup.  The  relations  hi  lu  ci n  nu-mbers  containing 
these  elements  are,  indeed,  so  intimate  that  they  may 
he  reg'arded  as  formini;  an  inner  circle — a  eutropic 
series,  it  is  termed — within  fhf'  isomorplioiis  ';pric's  ; 
imembers  cuntaining  ammoniuni  and  thallium,  though 
Aindoubtedly  belongn"^  same  iaomorphous 

-series,  show  greater  deviations  from  the  general  pro- 
perties. Corresponding  changes  of  the  same  order, 
but  in  the  reverse  direction,  take  place  when  selenium 
is  substituted  for  sulphur.  The  results  are  so  tabu- 
lated that  the  relations  and  differences  are  easily 
-girasped. 

Throughout  the  book  Or.  Tut  ton  has  realised  the 
Importance  of  not  intruding  upon  observed  facts 
about  which  no  possible  doubt  could  be  raised  any 
speculative  matter  which  might  be  open  to  dispute, 
and  he  refrains  from  dwetlinisr  at  any  |*reat  length 
upon  the  many  interesting  questions  relative  to 
-molecular  arrangement  which  are  suggested  by  the 
results  of  his  inv'estigations.  He  does,  however, 
•argue  that  the  possibility  of  ammnniuni  replacing  a 
single  atom  without  much  effect  upon  the  crystalline 
form  is  incompatible  with  Barlow's  theory  of  dose- 
p.icliing,  which  has  recently  been  attr:icting  so  much 
attention.  On  the  other  hand,  Pope  and  Barlow,  in 
their  first  (>:iper,  discussed  the  isomorphism  of  pota<is- 
ium  chloride  .ind  ammoniunt  chlorid*-,  and  showed 
that  the  relationship  in  this  case  was  in  strict  conso- 
nance with  the  etose-packing  of  the  spheres  of  influ- 
ence, ri'is.-pat  is.  indeed,  nu  rclv  a  u  a\  of 
representing  the  state  of  equilibrium  between  the 
mutual  interactions  of  atomic  forces  emanatinfr  from 
dt'finile  centres;  it  is  difluuU  lo  attach  any  jihysical 
signilicance  tu  loose-packing  in  connection  with  crys- 
talline structure. 

Enough  h;»s  been  written  to  shnu-  tliat  tlio  hool' 
Is  one  that  should  be  read  and  studied  by  all  inter- 
ested in  crystals,  their  properti«vi.  and  their  formation. 

Fin.Tll\ .  hotif   that    Dr.    Tutlon  may  enjoy,  for 

many  years  to  come,  health  and  strength  lo  carry 

on  the  splendid  work  that  constitutes  his  recrea- 
tion. 
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sow.  MASAGEMEST  ASD  PLANT  GROWTH. 

The  Vrinciples  of  Soil  Management.  By  Prof*.  T. 
Lyttlefon  Lyon  and  K.  O.  Fippin.  Pp.  unli-f'SSl. 
(New  York  :  The  Macmillan  Company ;  London  : 
Macmillan  and  Co..  Ltd.,  1909.)    Price  7s.  6d.  net. 

THIS  book  is  the  first  of  a  new  scries  designed  by 
Dr.  Bailey  for  "class-room  work  and  for  sfx  cial 
Use  in  consultation  and  reference."  and  the  volume* 
an  then  fore  larger  and  fuller  than  ihos*  of'the  RuTVl 
Science  .Series,  which  were  meant  for  K'eiural  reading 
and  popular  use.  In  the  present  series  the  subject  is 
to  be  presented  in  such  a  way  that  it  shall  devdop 
"Ctear  thinking,  sound  argument,  constructive 
imagination,  and  effective  application  to  the  needs  of 
life." 

Dr.  Bailey  contributes  a  -vi^,'or'Hls  introduction, 
strong  in  its  condemnation  of  our  present  lack  ol 
interest  in  soil  problems. 

"We  are  accustomed,"  he  s  i\s.  "  lo  tliink  of  the 
power  of  man  in  gaining  dominion  over  the  forces  of 
nature.— he  bends  10  his  use  the  expansive  P"«  <^^rs^  01 

steam,  the  energy  of  electric  currents  but  while 

he  is  doing  all  this  he  sets  at  naught  the  powers  iii  the 
soil  beneath  his  feet,  wastes  them,  and  deprives  mm. 
self  of  vast  sources  of  energy." 
Among  the  national  resources  that  demand  conscr* 
vation  the  soil  tak'-s  a  high  rank.  ^ 

Turning  to  the  volume  itself,  the  subject  is  treated 
under  seven  headings;  the  soil  is  considered  .is  a 
medium  for  root  development;  as  a  reservoir  for 
water;  as  a  source  of  plant  food ;  the  organisms  of  ttie 
soil  are  studied,  the  composition  of  the  soil  nir,  and 
the  r(  l.ition  of  soil  to  temperature.  Finally,  methods 
of  soil  management  are  discussed.  The  ^eral  Idea 
is  to  treat  the  soil  !«s  a  medium  for  plant  growth, 
to  regard  it  from  the  agricultural  and  not  so  much 
from  the  geological  point  of  view.  There  l«.  ol 
course,  no  particular  ni.v.lty  in  this  position,  and 
several  books  have  already  been  written  in  which  the 
subject  is  dealt  with  In  the  same  way;  the  arrange, 
ment  of  the  matter  therefore  calls  for  no  comment. 

Liberal  use  is  made  of  photographs  to  illustrate 
the  various  points  brought  up,  and  there  are  some 
very  good  photonii.  t  oLrraphs  showing  the  structure 
of  "certain  common  rocks.  A  considerable  amount  of 
time  .^nd  trouble  must  have  been  spent  on  these,  and 
.ilso  >.n  the  tables  of  figures  \shlch  have  been  pretty 
freely  introduced.  The  results  obi.iined  at  the  various 
experiment  stations  in  the  United  States  have  been 
drawn  e.n,  and  a  k'™"'  deal  of  material  is  collected 
that  wiU  be  new  to  the  English  reader  and  interesting 
to  the  American  student. 

But  when  all  this  said,  it  must  be  admitted  that 
the  book  somehow  leaves  an  unsatisfactory  imprcs. 
sk>n.  In  spite  of  the  attraciivetu  ss  t.f  th.-  subject, 
the  present  writer  has  to  confess  that  he  found  the 
volume  rather  boring.  It  is  hardly  a  book  that  the 
.\mertcan  student  would  '  enthuse  about,  and  it 
does  not  adequately  repay  all  the  labour  that  must 
have  been  bestowed  u()on  it.  Wc  somehow  get  a 
suspicion  ifiat  ilie  authors  have  searched  more 
amongst  the  latest  text4iooks  and  the  latest  bulletins 
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than  amongst  the  depths  of  the  subject  they  are 
expounding,',  and  so  the  book  lacks  that  invigorating 
freshness  thai  ran  only  bo  given  by  men  who  arc  for 
«ver  fMTobinp  tht  >t'crrt>  >>f  nature  and  working 
among  the  things  they  talk  about— its  atmosphere 
is  wrong. 

We  cannot  help  thinking  that  the  authors  would 
have  obtained  much  better  results  had  they  worktf 
<tn  the  model  «et  many  years  ago  by  Johnson,  Ofie 
.  t  the  best  writers  on  agricultural  chemistry  itu' 
I  nited  Stales,  or,  for  that  matter,  any  other  country, 
ever  produced.  He  sets  before  the  student  accounts 
cA  the  investigations  that  have  made  the  subject, 
shows  pictures  of  the  apparatus  u»ed  in  the  classical 
experimeiits,  and  ^ves  some  details  of  the  actual 

workinir.  The  re'sull  i-  a  book  that  after  fon\  years 
$tiU  retains  its  freshness  and  its  power  of  inspira- 
tion, because  it  shows  how  men  have  wrestled  with 

nature  to  win  her  seerels.  If  when  a  serom!  edition 
of  the  present  book  is  called  for  the  authors  would, 
in  a  similar  way,  make  room  for  some  of  the  classical 
work  of  the  great  masters,  without  extending  the  size 
of  the  book,  it  is  certain  that  their  industry  and 
painstalcing:  efforts  would  meet  with  a  more  fitting 
nward.  E.  J.  R. 


MECHANICS  OF  HEREDITY. 
Das  Vtrerbungs problem  im  Lichte  der  Entu-icklungs- 
mechatiik  betrachiel.  By  Prof.  £.  Godlewski, 
Jun.  (Being  Part  ix.  of  Roux's  "VortrSge  und 
Auf&iitze  iiber  Entwickelungsmechanik.")  Pp. 
301.  (Leipzig:  \V.  Engclmann,  1909.)  Price 
7  marks. 

IN  this  book  the  author  attempts  a  critical  review 
of  our  knowledge  of  the  mechanism  by  which 
hereditary  characters  are  transmitted,-  and  makes 
it  his  chief  object  to  distinguish  clearly  be- 
tween ascertained  facts  and  - the  inferences  based 
upon  them.  Part  i.  contains  an  outline  of  the  facts 
<jf  heredity,  only  >u  nuieh  beitiy  i,'i\en  as  is  nceessary 
10  an  understanding  of  their  relation  with  develop- 
mental mechanics.  The  posable  inheritance  of 
"  acquired  "  characters  is  discussed,  inheritance  in 
iion«8exuat  reproduction,  including  an  account  of 
\Vinckler*s  recent  work  on  graft-hybrids,  and,  finally, 
inheritance  in  sexual  reproduction.  This  is  cJassified 
under  the  heads  of  blended,  mosaic,  and  alternative. 
Vnder  mosaic  heredity,  cases  like  Toyama's  gynan- 
dromorphic  silkworm  are  inrluded,  which  seems 
scarcely  justifiable.  Under  alternative  inheritance 
and  Menders  law  tlx-  author  seems  not  thoroughly 
to  grasp  the  independence  of  the  facts  of  dominance 
.^nd  segregation,  and  ilic  same  want  of  ckarness  in 
tills  respect  reappears  in  the  general  summary.  Also 
in  discussing  the  relations  of  the  different  forms  of 
heredity  we  note  a  couple  of  slips  in  his  account  of 
Walton's  and  Pearson's  statements  of  the  law  of 
anoestral  heredity. 

In  part  ii.  the  auth(W  is  more  completely  master 
«f  his  subject.  Essentially  th  ;  1  >  1  k>m  to  be  solved 
>'•  whether  a  substance  which  determines  the  appear- 
ance of  inliented  characters  eiista  and  is  transniilted 
'roiB  generation  to  generation;  if  SO,  where  it  is- 
NO,  2 1 14,  VOL.  83] 


localised  and  how  it  acts,  so  as  to  produce  the 
different  kinds  of  heredity  found  in  different  characters 
in  the  same  or  different  organisms.     The  theory 

originally  made  familiar  by  Kou.x  and  VVeismann, 
that  the  nucleus,  and  especially  the  c^^roinosomes.  arc 
the  "bearers  of  heredity."  is  first  discussed,  and  the 

wo'''<  of  Hriesch  and  his  hypothe.sis  of  "  Enlelrchy  " 
are  explained,  and,  finally,  the  theories  of  Semon  and 
others  are  reviewed,  it  is  pointed  out  that  writeri 
are  divided  into  two  schools— tho<;c  who  believe  in  a 
transmitted  substance  as  the  basis  of  inheritance,  and 
those  'who  regard  such  a  substance  as  a  medium 
for  the  action  uf  inherent  properties.  The  next  four 
sections  deal  with  work  which  seeks  10  discover  a 
transmitted  substance,  and  especially  with  work  on 
the  nucleus^.  Rect-nt  work  on  amitosis,  the  structure 
of  the  germ-cells,  and  the  facts  of  fertilisation  leads 
the  author  to  conclude  that  from  these  phenomena  no 
"  nuclear  monopoly  "  in  inheritance  can  be  deduced. 
A  review  of  recent  work  on  the  dtromosomes  lends 
to  the  same  conclusion ;  although  their  constancy  in 
number  and  form  for  each  species  is  admitted,  Fick's 
'■  Manovrierhypothese "  is  regarded  as  equally  con- 
sistent witli  the  fads  with  Boveri's  theory  ot  indi- 
viduality. Perhaps  insufficient  weight  is  attached  to 
the  work,  especially  of  American  cytologists,  on  the 
behaviour  of  the  ehroniosonies  in  thi-  maturation 
divisions,  and  in  the  general  summarj'  the  author 
admits  that  he  regards  tlie  appearance  of  tlwir  con* 

jugation,  and  of  the  relative'  independence  of  paternal 
and  maternal  elements,  as  illusory,  ijince  the  reality 
and  cause  of  Mendelian  segregation  is  nowhere  fuOy 
discussed,  this  question  might  have  been  treated  more 

completely  with  advantage. 

Perhaps  the  most  important  section  of  the  book  deals 
with  experimental  work  on  hybridisation  and  fertilisa- 
tion of  non-nucleated  fragiiieiits  (Boveri,  Seeliger. 
Delage,  &c.),  combination  of  artificial  parthenogenesis 
and  hybridisation  (Herbst).  and  the  results  of  poly« 
spermy  (Boveri).  These  experiments  are  very 
thoroughly  liescribed,  and  the  conclusion  is.  arrived 
at  that  from  them  also  no  evidence  for  nuclear  mono* 
poly  is  obtainable.  That  Oie  nucleus  is  of  primary 
importance  is  proved,  but  the  relations  betweea 
nucleus  and  cytoplasm,  rather  than  the  nucleus  itself, 
are  regarded  as  the  basis  of  heredity.  At  the  end  of 
this  section  a  summary  of  the  evidence  for  the  action 
of  the  cytoplasm  is  given;  although  relatively  little 
work  has  been  done  in  this  fiehl,  yet  one  feels  diat 
the  treatment  is  rather  meagre  Compared  with  that 
devoted  to  the  nucleus. 

In  the  last  sections  arc  discussed  the  nature  of  the 

determining  substances  (pussibly  enzymes,  Xe  "1  nnd 
work  on  the  influences  ol  e.\ternal  factors  on  cliang- 
ing  the  "  Vererbungsrichtung."  The  work  of  Guthrie 
and  Magnus  on  transplantation  of  ovaries  is  men- 
tioned, but  the  author  does  not  seem  to  know  the 
paper  of  Tower  on  the  beetle  Leptinotarsa. 

The  book,  on  the  whole,  is  eminently  readable,  and 
succeeds  well  in  its  difficult  task  of  summarising  the 
results  of  recent  work  and  of  disentangling  ascer- 
tained fact  from  deduction.  The  author  regards 
experimental  fact*  a«  the  only  legitimate  prtiofs  cf 
the  basis  of  hcredi^,  and  a  tenden^  to  .be  pariiapa: 


Digrtized  by  Google 


274 


NATURE 


[May  5,  19x0 


unduly  critical  of  all  other  evidence  is  a  fault  on  the 

right  sid**.  He  has  succeeded  in  including  work 
which  appeared  aimosi  up  to  the  time  of  publication 
of  the  book,  and  Ins  produced  a  moat  valuable  account 
of  what  is  known  of  the  subject. 


AMERICAN  GEOLOGY, 

Ccofo cv  ■  !^horti'r  Course.   By  Thomas  C.  Chambcrlin 

and  Rollin  D.  Salisbury.   Pp.  xviii+978.   (London  : 

John  Murray,  1909.)   Price  21s.  net. 
A  College  Text'book  of  Geology.    By  the  snmr.  Pp. 

xviii+97&    (New  York :   Henry  Holt  and  Co.. 

1909.) 

THESE  are  respectively  the  English  and  American 
editions  of  the  same  work,  and  each  weighs 
3  lb.  to  0».,  without  in  any  way  approaching  the 
dinirn^iLins  of  a  German  "  Handbuch."  Wc  are  not 
clear  in  this  case  if  the  insertion  of  an  English  title- 
page  adds  to  the  price  of  the  woric;  but  we  note  that 
the  larger  text-book  by  the  same  authors  costs  63J. 
in  London  and  505.  in  New  York.  This  "shorter 
course  "  is  not  one  that  could  be  used  in  colleges  in 
our  island,  oxrrpt  as  a  clrscrijidun  of  the  geology  of 
North  America;  while  as  a  reference-book  on  this 
subject  and  on  the  valuable  original  views  of  the 
authors    the  larger  work  is  inanil    M,  superior. 

It  is  a  misfortune,  which  often  must  be  felt  in  our 
own  ookmies,  that  test-books  on  natural  history  re. 
quire  a  local  setting  and  foundation ;  even  the  first 
413  pages  of  Messrs.  Cbamberlin  and  Salisbury's 
aihorter  course,  dealfni?  with  physical  geology,  are 
almost  ontirily  illustratr-il  from  American  suurces,  and 
are,  of  course,  all  the  better  on  that  account,  in  view 
of  the  intentions  of  the  authors.  Maps  of  the  United 
States  Topographic  Sur\c>  are  utilised  effectivch ,  as 
in  Mr.  Salisbury's  treatise  on  physiography;  and 
the  phoU^rapha  of  landscape-features,  such  a«  the 
rippled  sand-dune  on  p.  ion,  the  Bad-land  topography 
o"  P-  '35i  and  »hc  dust-cloud  of  lYl^e  on  p.  381,  are 
so  beautifully  repRiduoed  that  we  cannot  blame  the 
publishers  for  their  choice  of  heavy  paper.  "  La 
Croix,"  by  the  by.  in  the  description  of  the  last- 
mentioned  picture,  should  be  Lacrouc;  "Gyrvan**  on 
p.  406  is  our  Scoltish  Girvan  ;  and  "the  Arhai^dien 
earthquake  "  on  p.  348  is  surely  an  accidental  hybrid. 
The  esker  of  Punkaharju,  diown  on  p.  273,  is  not  In 
Scandinavia,  but  in  Finland.  But  there  are  Wry  few 
misprii)t:>  in  this  handsome  volume. 

The  account  of  glacial  phenomena  la  of  espedal 
interest,  and  the  views  of  variolic;  writers  as  to  glncicr- 
motion  are  carefully  stated  (pp.  280-8^.  There  is 
probably  li  difference  between  the  views  of  Tyndall 
and  James  Thuni  '-n  inot  "Thompson")  than  is  here 
suggested ;  i  ynJail  himself  wrote  in  his  "  Forms  of 
Water," 

"the  gist  of  tlie  ReKelatlon  Theory  is  that  the  ice  of 
glaciers  changes  its  form  and  preserves  its  continuity 
under  pressure,  which  keefis  tts  partidca  together." 

He  does  not  appear  to  have  insisted  upon  actual 
fracture  as  necessary  to  glader-motion. 

Other  interestingr  discussions  are  dwt  of  the 
flanetesimal  ori^'in  of  the  solar  system,  whkb  b  hcra 
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concisely  treated  (p.  420),  and  that  of  the  depth  to 
which  water  from  the  surface  may  penetrate  th«  earth 
(p.  197).  Excellent  diagram*  are  given  of  the  effects 
of  faulting  and  folding  oo  tbub  outmps  of  strtta  00  a 
level  surface. 

In  the  stratigraphical  section  of  the  book,  we  may 
note  that  an  .'\rcheozoic  era  is  accepted,  its  reck-, 
being  in  part  sedimentary,  but  lying  uncooforniably  in 
most  places  beneath  those  of  the  ProteraKHc  (Algoo- 
kian)  era.  Diai^ramnuilic  niaps  alter  De  Lapparent 
are  given  to  sliow  the  distribution  of  certain  strata  in 
Europe ;  but  then*  scale  is  too  small  to  render  them 
serviceable  as  guides.  That  of  tlie  Devonian  system, 
for  example,  allows  of  the  existence  of  only  the  Lower 
DevonUm  series  in  the  British  Isles,  and  the  dispoei' 
tion  of  the  Devonian  lakes  in  Wales  and  Ireland  is 
singularly  capricious.  Maps  of  North  America  are 
given  for  eadi  system,  usefully  <UsGrlminating  between 
actual  outcrops  and  conjectural  e.xtension?. 

The  Carboniferous  period  is  divided  into  a  lower 
Mississipphin  and  an  upper  Pennsylvttdan  period;  the 
Cretaceous  into  Comanchcnn  and  Cretaceous  proper. 
This  last  subdivision,  houvvtr,  raises  exactly  the 
same  difficulties  as  the  attempt  to  restrict  Sluriaa  to 
the  upper  part  of  the  old  Sihirian  system.  European 
rt;aders.  will  gain  greatly  from  the  last  half  of  the 
book.  Though  they  cannot  accept  it  as  their  only 
text-book  uf  1,'eology,  they  will  recognise  at  all  points 
the  originality  and  perception  of  the  authors. 

G.  A.  J.  C. 

ELECTRIC  WAVES  IN  THEORY  ASD 
PRACTICE, 

(l)  Electric  Waves,    .in  Athutuctl  Treatise  on  .ilter^ 

nating-current  Theory.    By  Prof.  W.  S.  Franklin. 

Pp.  X  +  315.    (New  York:  The  MacmiUan  Co.; 

London  :  Macmillan  and  Co.,  Ltd.,  1909.)    Price  } 

dollars  net  (tos.  net), 
(a)  Wireless  Telegraphy  and    WMess  Telephony. 

.An  Elemi  tttary  Treatise.    Ky  Prof.  .\.  E.  Kennelly. 

Second  edition.    Pp.  vii+ajy.    (London  :  T.  Fisher 

Unwhi,  1909.)  Price  4s.  net. 

(3)  Wireless  Telephotjca  and  How  They  U  ork.  By 
Dr.  J.  Erskine-.Murray.  Pp.  iu-i-oH.  (London; 
Crosby  Lodcwood  and  Son«  1910.)  Price  t«.  6i. 

not. 

(4)  Handbook  for  Wireless  Telegraph  Operators. 
Published  for  oflidal  use.   October,  1909.   Price  3d. 

(1)  TJROF.  FR.\NKI.1N"S  treatise,  although  bv  its 
■1  title  it  might  be  expected  to  deal  more  p^ir- 
ticulariy  with  that  class  of  electric  waves  used  in 
Hert/.i.in  trlejjrai>ln ,  di>als  with  the  whole  subject  of 
eitctrojnagiu,iic  waves,  and  is  mure  adequately  de- 
scrilx--d  by  its  sub-title.  Indeed,  the  subject  of  wire- 
less telegraphy  is  given,  if  anything,  less  than  its  fair 
share  of  attention  on  the  ground  that  it  is  already 
adequately  treated  in  Fleming's  "  Principles  of 
Electric  Wave  Telegraphy."  It  is  to  be  wished  that 
all  authors  showed  a  slmllaf  moderation  and  i«stndnt. 
The  volume  opens,  after  a  brief  introductory  chapter, 
with  two  chapters  on  water  waves  and  wave  trains, 
which  serve  as  a  useful  Introduction  to  the  principal 
ideaji  of  w«ve  motion.  The  nest  four  chapters  ifcal 
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Mich  thf  {jenrrnl  mnthrmnticnl  thfory  of  clcctro- 
niagnetic  waves,  with  special  reference  to  transmis- 
Mon  and  tdepbone  tines,  and  in  the  sixth  chapter 
Hertzian  tel^^raphy  is  briefly  di<;cuss(»d  frotn  the 
practical  side.  The  next  two  chapters,  forming  the 
fccond  part  of  the  volume,  deal  with  harmonic 
jjn-ilysis  and  non-li.irmonic  E.M.F.'s  nnd  currents, 
and  bear  directly  on  the  problems  met  with  in  alter- 
MiinK^current  machinery.  The  mathematics  is  ad- 
vanced, and  the  book  is  only  suitaMo  for  ndvnnrcd 
tiudents.  In  an  appendix  are  given  eighty-eight 
frablems  for  the  student 'to  woric  out,  and  there  are 

t  number  of  von-  excrllcnr  Hi  i;;tnnis. 

(j)  Prof.  Kcnnelly  descritH!»  his  book  as  an  elemen- 
tary treatise;  it  covers  both  the  theoretical  and 
practical  side  of  wirpless  tplf^rnphv  and  telephony, 
And  is  admirably  suKi>d  for  the  reader  with  only  very 
«Gght  technical  knox)MM|^e.  The  exposition  iof  the 

theoretical  sidr  is  clear,  niid  tho  description  of 
Radical  methods,  though  short,  is  sufficient  to  give  a 
ffnerat  idea  of  the  present  position  of  the  art.  Ttie 
1'  objection  which  we  hjuo  t«>  raise  against  the 
boolc  is  on  account  of  tlie  diagrams,  which  are 
MnMrotts  but  far  from  clear.  Those  in  the  earlier 
pan  of  the  book  especiatly  arc  on  <;o  siiiall  a  scale 
Jhat  they  are  practically  unintelligible;  this  is  the 
more  to  be  regretted  as  the  type  and  paper  are  excel- 
lent, and  there  is  no  apparent  reason  why  the  dia- 
grwis  should  not  be  equally  well  reproduced. 

(j)  Dr.  Erskine>MmTay*s  litde  book  is  a  pofnilar 
f'^;'  ^itirtn  of  the  methods  and  present  position  of  wire- 
tr>«  telephony.  Dr.  £rsktne*Murray  combines  a 
thorough  knowled^  of  his  subject  with  tlie  power  of 
• '  ir  .iH'l  s!:iip!e  e\|>lan  ilioii,  and  we  know  of  no 
hettcr  book  for  those  of  the  general  public  who  are 
aniious  to  know  how  wireless  telephony  now  stands. 

are  rather  doulitful  whether  the  sumevvJiaf  rosy 
«i«w  of  the  future  taken  in  the  last  chapter  is  likely 
lobe  realised,  althouf^h  the  advances  already  made 
mikc  one  ch;try  of  t  xpressing  too  strong  a  doubt. 

U)  No  stronger  evidence  of  the  assured  position  of 
tt'ireless  telegr.iphy  as  n  commercial  means  of  cotn- 
niunication  could  be  alTordcd  than  the  publication  of 
tiiis  little  Government  handbook.  The  book  itself  does 
not  call  for  much  comment,  since  it  contains  only 
instructions  and  regulations  for  operators  on  board 
»iiip  or  in  coast  stations,  but  that  such  regulations 
fhooM  be  called  for  is  a  more  convincing  proof  that 
wifplcss  telegraphy  has  settled  down  to  the  steady  en- 
joyment of  its  own  kingdom  than  any  number  of 
••wtlses  or  popubr  booklets.  The  position  of  wire- 
'"ss  telephony  to-day  is  much  the  same  as  that  of 
wireless  telegraphy  ten  years  ago.  Will  1920  see  the 
isiue  of  a  Government  handbook  for  wireless  telephone 
«peratori? 


n\lR  BOOK  SHELF. 
The  Liverpool  Gtologteol  Socirlv.    A   Retrospect  of 
fijty  Years'  Existence  and  Work.    Bv  W.  Hewitt. 
Pp.  117.    (Liverpool:  C.  Tinling  arid  Co.,  Ltd., 
1910.) 

The  Liverpool  Geological  Society,  which  was  estab- 
lished on  December  13,  1859.  has  signalised  its 
jubilee  by  the  publication  of  "this  volume,  which  in- 
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eludes  an  account  of  the  Itistory  of  the  socicQT  tOoA 
Its  R-eological  labours,  a  list  of  papers  printed  m  the 

Proceedings,  and  biogrnphicat  notices  of  some  past 
uiembers.  The  society  orii^inated  from  a  meeting 
held  at  the  residence  of  G.  11.  Morton,  w  !in  was  its 
real  founder,  and  for  about  forty  years  the  chief  mov- 
ing spirit  among  the  members.  A  capital  portrait  of 
him  is  given.  Well  known  as  the  autlior  of  a  volume 
"On  the  Geology  of  the  Country  arotind  Liverpool," 
and  t)f  a  series  of  important  papers  on  the  strati>,'rnphy 
and  (lal.i-ontnloyy  of  the  Carboniferous  rocks  of  Flint- 
shire, he  was  one  of  the  most  distinguished  of  pro- 
vincial geolc^ists.  By  regarding  the  country  within 
fifteen  miles  of  Liverpool  as  their  proper  sphere  of 
study,  the  society  took  the  Carboniferous  limestone 
series  of  Flintshire  as  their  foundation-rocks,  together 
wiih  the  -.ueceedinL:  MilNti'iie  drit,  Permian,  TriM» 
Pleistocene,  and  Recent  deposits. 

On  all  these  formations  the  members  of  the  .society 
have  done  excellent  work.  Undoubted  Permian  strata, 
including  a  bed  of  magnesian  limcstorie  widl 
Srhi/odus,  were  described  bv  .Mr.  E.  DicksOD  at 
.Skillaw  ClouRh.  near  Parbold.'  The  researches  of  the 
late  T.  Mellard  Reade  on  the  Triassic  rocks,  the 
Glacial  Drills,  and  llie  recent  physical  chanpes  in  the 
Lanc.;shire  district  are  well  known.  His  portrait  is 
included;  also  that  of  Or.  Charles  Kicketts,  another 
enthusiastic  worker  who  dealt  with  many  tocal 
phvsUal  problems.  There  is  one  other  portrait,  that 
of  'jo-,  j,h  l.omas,  who  had  done  much  in  investigating 
tin-  fauna.  Ilora.  and  orii;in  of  the  Trias.  L'nfortun- 
ately,  a  railwav  accident  in  Algeria  terminated  the 
life  of  this  zealous  and  genial  worker  at  the  early 
age  of  forty<eight.  Photographic  plates  are  given  of 
the  famous  footprints  of  Cheirotherium  from  the 
Keuper  .Sandstone  nf  Storeton.  in  Cheshire,  described 
bv  Morton ;  and  nf  the  q^  psum  boulder  from  the 
Glacial  Drift  of  Great  (-"ro>.by,  described  by  Mellard 
Keade.  I'Ul-  volume  has  been  carefully  prepared,  and 
is  a  v.ihial>le  and  interesting  record  of  the  wont  of 
Liverpool  j;eo!o^i<ts. 

Catalogue  of  the  Lcpiiloptera  Pluilacnac  of  the  British 
Museum.    Vol.  i\.    Catalogue  of  the  Noctuidae  in 
the  Collection  of  the  British   Museum.      By  Sir 
Geof^e  F.  Hampson.  Bart.    Pp.  xv  +  552;  plates 
cxxxviiodvii.    (London :  Printed  by  Order  of  the 
Trustees  British  Museum  fNatiirat  Historv];  Long- 
mans and  r,,. ;  n.  Qonrifrh;  Duiau  and  Q>.,  Ltd.. 
ic)io.)    Catalogue  i.S'-. ;  plates,  125. 
\Vf.  have  again  to  congratulate  the  authorities  of  the 
British  Museum  and  the  indefatigable  author  on  the 
ippearancc,  within  less  than  a  y»*ar,  of^  another 
lolunie   of  this   highlv    important  descriptive  cata- 
logue of  moths.     It  Is  the  sixth  which  has  been 
devi.ied  In  111*'  Nocluidic.  and  is  the  third  and  last 
volume  deaiinj;  with  the  great  subfnmilv  Arronyctinae, 
of  which  3S5  genera  and  species  (a  lari^e  propor- 

tion new)  are  described,  and  a  great  number  illus- 
trated in  the  three  volumes  devoted  to  the  subfamily. 

It  may  be  useful  to  note  that  at  the  commencement 
of  his  work  Sir  George  gave  a  table  of  fifty-two 
families  of  Leindopter.i.  of  whieb  ^eveii  ffamilies 
3j-jg  inclusive)  art-  bulterflies,  placed  Ix  iw  ei  11  fanuly 
32,  Castiniadft,  and  family  40,  Euschem  iiida',  the 
remaining  forty-five  families  being  moths.  Of  these, 
the  first  three,  the  Syntomida;,  .Arctiada?,  and  Agaris- 
tidic,  are  described'  in  the  three  first  volumes  of 
the  work;  vfhile  ot  the  fifteen  subfamilies  into 
winch  the  Noctuidje  are  divided  at  the  commence- 
ment of  vol.  iv.,  onlv  the  first  ffHir  subfamilies 
have  vet  been  dealt  with.  It  i!ieii  fore  tdtlows  that 
the  nine  volumes  which  have  hitlierto  appeared  can- 
not be  expected  to  represent  a  quarter,  and  perhaps 
not  even '  a  tenth,  of  the  whole  work,  although 
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many  of  the  f.iniilic;  of  tiunhs  and  tlio  subfamilies  of 
Noctuida-  still  tu  be  monof^r.-iphcd  arc  iiinlDubtcdly 
much  le&s  nunit  rnus  in  species  than  ttiose  already 
described. 

When  we  consider  how  v«ry  few  species  of  insects 
were  known  to  entomologiits  a  century,  or  half,  or 
even  quarter  of  a  century  ago,  the  enormous  in- 
crease in  our  knowledge  of  ints  subject  wtthtn  the  last 

few  ycnrs  is  simply  niiirvelloii'^.  rvt  n  tii  tbosc  u  lid  have 
witnessed,  and  to  some  extent  kept  touch  with,  its 
pnngreM  from  day  to  day. 

Report  on  the  Poultry  Industry  i»i  Belgium.  By 
Edward  Brawn.  Pp.  ¥111+112.  (London:  National 
Pouluv   Organintioa  Society,  Ltd.,  1910.)  Price 

is.  net. 

In  1906  and  i<)o7  Mr.  Brow/i  visited  America,  Denmark, 
and  Sweden  to  inquire  into  the  methods  followed  in  the 
poultry  Industry,  and  during  last  year  he  visited  Bel- 
pfium  with  a  similar  object.  Probably  in  no  countn.' 
m  the  world  is  intense  production  more  general  than  in 
I^i  lL;^-:r  ,  I  III-  ronM,-t)Ufn(  I-  liclii^  thai  it  sni)plics  its 
nwn  jMUiltry  aiiiJ  ty^  rtijuirt  iiiliUs.  and  is  not  depen- 
dent, like  Hnp^land,  on  ini|<iirts  (rum  foreign  countries ; 
indeed,  it  has  a  surplus  fur  export. 

Although  in  some  respects  the  conditions  in 
Belgium  resemble  those  obtaining  in  England, 
there  is  the  fundamental  difference  that  the  Belgian 
farmer  specialises  in  small  animals,  like  poultry, 
rabbits,  wetk  in  pigeons  and  cage-birds  as  .t 
hobbv,  whilst  the  Eni^ll^h  fatmor  has  pone  in 
for  l.iri,'er  <;to<-k.  PuuIirv-t  iMiiin^^  puic  .iiul  simple 
is  not  r.'innioii.  jiul  (•\ it\  w  lirrc  Mr.  iirown  found 
that  poultry  lij>ured  as  .in  adjunct  to  the  farm, 
particularly  on  the  small  holdings.  In  some  cases, 
indeed,  !and  did  not  come  under  cultivation  until  it 
had  been  run  over  for  some  years  by  fowls,  and 
lertiiised  by  their  droppings.  Thus  the  Campine 
iKstrict.  which  extends  from  Malines  east  and  north  to 
the  Dutch  fronrirr,  was  .^t  one  time  nierelv  a  sandy 
plain  covered  wilii  fir  trees.  Alumt  thirty  \e.irs  .i^jo 
the  periv  ints  began  to  r.iise  eliiekens  for  sale  to  the 
fatteners ;  the  imlustry  spr»  ad,  and  now  tlie  trees  are 
gone  and  the  whole  district  is  farmed.  It  would  be 
interesting  to  know  how  m.nny  tons  of  purchased  food 
weft:  consumed  per  :u-r'-  in  ( ffccting  this  change.  Egg- 
pn>duction  is  slated  to  be  the  main  object,  and  the 
•birds  are  looked  after  by  the  women  and  children ;  the 
methods  are,  however,  essentially  siniple,  no  itiorc 
elaborate  appliance  being  used  than  is  absolutely 
esvftui.il. 

I  he  report  contains  a  number  of  useful  details,  and 
concludes  with  a  number  of  rrcotnrneiidations.  The 
small  holder  in  partirul.ir  is  iirK'cd  to  devote  some, 
though  nut  all,  of  hi^  .uieotion  to  (><>oltry,  and  it  is 
aug|»ested  that  poultry-keeping  sbouki  be  encouraged 
on  land  at  present  waste.  Various  methods  of  man- 
agement are  also  recommendad- 

HaUey's  Comtt:  its  HistOfy,  wtfA  thai  of  other  noted 
Cotnets,  and  other  Astrtmomicttl  Phenomena,  Super- 

stitlixis,  I'-i  ,  !»\  Rev,  |(i!in  Hnnvn.  Pp.  ;  iliu--- 
tralcd.  (London  :  Illliot.  islock,  lyto.)  Price  15, 
net. 

As  a  useful  collection  of  facts  and  references  concern- 
ing ifallev's  comet  this  small  volume  will  take  a 
place  in  the  ntass  of  comet  literature  now  appearing 
so  prufust'ly.    It  contains  nothing  startUngly  novel. 

bein^,'.  to  .1  great  extent,  a  compilation  of  interesting 
oddini  ius  ^.'aihcred,  with  due  acknowledgments,  from 
variovis  s<nirce>.  In  ni.inv  |i|;ice-  estr.meous  maieri.d 
is  introduced,  renUcrini;  the  hook  perhaps  more  in- 
teresting, but  less  suit.ibl'-  .IV  a  precise  account  of 
what  it  presumes  to  deal  with.  The  four  illustrations 
are  rather- crude  and  of  no  especial  interest. 
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LETTERS  TO  TUB  EDITOR, 
[The  Editor  does  not  held  himself  tespoatihU  for  •^Mm* 

cvfrcsi.-iJ  hs'  his  corrf  spMidrnls.  Sfilher  can  he  undert»llf 
to  felutn,  or  to  corti'il>oud  wilh  the  writers  of.  rejecftd 
mattuseripis  intended  for  this  or  any  othrr  patt  N  vTi.sf, 
Sa  notifp  is  takrn  of  anonymous  comtnunicatioii  i  ] 

The  Orientation  of  Crystals  of  Ice  in  a  Flux  of  He*i. 

It  was  found  by  Forbes  nuuiy  years  ago  that  the  thennjl 
conductivity  of  ice  was  better  along  the  principal  a»s 
than  at  ri^  antiles  to  ft.   Straneo,  in  does  nat 

come  to  any  definite  conrlunon  in  deciding  Utat  such  k 
the  ra<iie.  It  i«  well  known,  huwrver.  that  the  formatkin 
of  surface  ice  by  cortduction  .Tl»'.iys  shov.-?  tlr  princi|Nrl 
axis  of  the  crystals  to  be  normal  to  the  freeiinti  pianr,  or, 
in  other  words,  in  the  direction  of  the  flux  of  heat  from 
the  underwater.  Since  ice  is  a  better  conductor  of  heat 
than  water,  it  is  to  be  expected  that  if  any  difference  exi»ti 
in  the  conductivity  in  the  two  directions,  the  ice  cr>iljJ 
would  form  ia  such  a  way  as  t^dlssipate  the  heat  note 
readily.  <* 

Diirint;  proi  ■ -s  of  the  formation  of  an  ice  man;'.- 
ia  a  raili'T  l.ir;^'-  Hunsen  icc  Calorimeter,  my  assistant.  Mr 
V.  H.  dir'^ri  ii  my  attention  to  a  rather  intcrestirg 

case,  wh.rli,  I  thmk,  proves  the  better  conduction  alorii' 
rli.'  a\is  n(  til"  crystal.  The  bulb  of  the  calorimeter  w.>> 
:i1h>u:  two-third*  immersed  in  a  freezing-point  mixiui-. 
1  liis  particular  calorini»'ter  was  unu^'.ially  difficult  to  st.-wi. 
.uul  always  refused  to  freeze  wlieti  ether  was  rapi<i'.'. 
<  \  ajw)r.itr<l  in  it,  or  when  n  s.iline  ice  mixture  v,  ,t-  Li;!n> 
diKed.  in  tnnsiHiiienee,  our  custom  ha«  h^*>n  tn  niid  sif>n r 
liquid  air  or  ^nl  <1  1  .irboa  liioxiil^'.  a-  innst  rnnvenient  at 
the  time.  In  tliis  ea^e  we  used  i.olid  i.uUou  dioxide.  Th 
undercool  iciii'.t  have  been  considerable  around  the  inn-i 
({lass  futif,  .ifij  a  shirp  foinpor.Tlure  t;rn<1irnt  r''«idt'  ' 
between  the  lower  pait  <•(  t'l'  ^r.tl  th-  v..iIK  th~ 

calorimeter,  W'-nJ  \\  :is  llnw  lnj^  ri  (t  orn  tli-  fr  i  .  /:  r  ;;;-[•  .in* 
mixture,  tjut  n.-.-ir  ■  Mirf.m-  tie-  tii  :it  t'l  '.v  it  ii.or-- 
rapidly  around  thf  ex|iosf  il  in.rtiiiii  of  the  bulb.  1  ht?  ie-' 
formed  as  usual,  but  on  Itfuh.iwing  the  calorin>*Ter  i'- 
inspection  we  found,  growinjj  out  from  the  solid  m.intl- 
of  ice,  long  needles  and  thin  plates,  which  wer<»  perfecrv 
orientated  alon(>  the  lines  of  the  flow  of  heat.  The  cr\-sta: 
near  the  top  <>f  the  mantle  wrrp  directed  at  an  angle  up- 
wards, while  those  at  the  base  were  found  normal  to  th" 
mantle  surface.  Between  these  positions  the  crystals  Cr'  * 
at  a  corresponding  inclination  to  the  mantle  surface.  Thi^, 
1  think,  conclusively  show$  the  path  of  best  conductivl^  ia 
the  ice  crystal  to  be  along  the  principal  axis. 

H.  T.  Bkkmis. 

McGiU  Universi^,  April  19. 


Zeeman  Sffeet  of  the  Yellow  Mereaty  Line  \  5770. 

It  is  well  known  that  the  separation  of  fhf  mf-rrurv 
line  X  5770  in  a  magnetic  field  into  a  triflvt  .Thnormal. 
inasmuch  as  the  value  of  tli.-  r.itio  c  m  of  vitir.iting 
electrons  is  much  greater  than  that  obtained  from  experi- 
ments on  kathode  rays  or  from  measurements  of  th" 
Zccman  effect  on  other  lines  of  mercury  and  of  oth«r 
elements.  Lohmann  first  noticed  that  the  line  is  separatett 
into  a  nonet  in  strong  fields,  but  did  not  investig.ite  iJ* 
type.  Hv  using  an  echelon  spectroscope  of  resolving  powFr 
4.}o,ooo  for  A  =  0.5^,  I  found  that  the  distribution  of  line< 
in  the  nonet  can  be  accurately  examined  by  using 
vacuum  tutie  of  special  construction.  From  a  field  of 
18,000  gauss  upward,  the  lines  composing  the  nonet  wrr' 
distinctly  observed  with  my  instrument.  They  are  dis- 
tributed in  three  groups  of  three  lines  each,  closely 
arranged  at  equal  intervals,  and  each  group  occupies  the 
position  of  the  n0rm.1l  triplet.  No  dissymmetry  with 
resp«-<:t  to  the  middle  line  was  noticed.  Sever.ll  me.isurr- 
ments  in  fields  between  18.000  and  j8,ooo  showed  th.U  t^i" 
^'•pnrnuon  of  lines  in  each  group  is  proportional  to  the 
liclil  ■-rrength,  so  that  in  weak  fields  each  ItrOup  Sppesi' 
IS  a  single  line.  The  lines  of  the  middle  group  are  equalh 
bright,  but  the  intendty  of  the  remaining  two  groups  «f 
lines  diminishes  as  we  proceed  outwards,  just  as  is.ibr 
case  widi  the  mercury  line  $461.  which  is  also  ^i^ded  into 
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a  nonet.  Rungc'';  law  is  applicable  to  5770 ;  the  type  of 
th«  nonet  \%  such  that  the  lines  form  aliquot  parts  of 
<i  =  f ! m.f I/4V.  and  the  dillerenm  in  the  numiier  of  vtbra- 
tioiw  pf  these  lines  caa  b»-  r>  pr."<;-  nt-^J  bv 

«.±;.  ±J«,  ±1-, 

Q 

Considered  as  a  triplet,  which  corresponds  to  lines  o,  ±^a. 

tjmeUn  found  that'c/miBS^axto';  v.  Baeyer  and  Gehrcke 
obtained  7-06  xto%  which  is  also  the  namwr  I  have  arrived 

a!  J'l^'m  xhf  samv  standpoint.    Consider^'d  as  a  nonet,  how- 

■  ver,  we  have  tn  iiniiiiply  the  abov  number  by  -|  SO  that 
Siie  corrected  result  turn*  out  to  be  :  — 


Gehrdce 


v,  Baqner  ... 


i-^xio' 
1-83  X 10' 


This  is  tn  cloae  agreement' with  the  same  constant  obtained 
from  measurements  on  the  nonet  of  the  mercury  line  $461, 
for  which  e/m«  t-8bx 

The  above  examination  of  tlie  line  S770  sbow*  how  the 
diferent  typee  of  a  class  of  nonets  are  derived  from  normal 
triplets. 

Startioc  from  the  normal  triplet  A,  we  gpt  noneta  of 
tvpes  D.  C,  and  D  by  douUtng  the  Intervab  of  component 


3  » > 


*  1 1 


s  % 


Fig.  I. 


tines  of  each  group,  as  shown  in  Fitf.  I.  Considered 
aliquot  parts  of  Of  they  are  represented  by 


At 
43 
43 

3« 


C. 


The  following  temperature  record,  which  is  one  of  dia 
highest  1  have,  will  be  of  interest  in  tliis  relation 

Datt,  May  38.  1906, 

Mnximum  shade  tcmpeiaiuie       .     -..  10;' F 

Masimum  itinpcrature  of  loit  3  in.  liccp  109 

..         0     ,,  109 

.t  »  9  M 

II  t>  ••  12  .1  too 
>•  fi  <»       *4    M  93 

Other  records  of  soil  teniperaturr  in  Bohar  are  published 
in  "  An  Account  of  the  Kc^iearch  Work  in  Indigo  at 
DaUing  Serai,  1903-14,"  by  Bloxnm,  Leake  and  Finlow 
(Appendix  ii.).  Temperatures  appruxitnating  to  ^o"  C.  at 
I  inch  from  the  surface  were  recorded. 

The  hoi-weather  teniperatur*  b-i-'  (Bfhar)  is  not  so  high 
a)!  in  Some  other  parts.  Jacob.ib.id  "  '-njoys  "  one  which nma 
up  to  ii7°  F.  on  occasion;.,  and  the  whole  of  the  weslera 
part  of  the  Punjab  (an  area  equal  to  about  twice  tfwt  of 
the  British  Isles^  is  liable  to  maximum  air  temperaturet 
of  iio'-lijT  P.  C),  so  that  the  surface  soil  in 

that  part  may  be  assumed  to  attain  an  average  temperature 
some  Id"  F.  (s*  C.)  higher  than  here  at  Pusa;  but  it  ia 
certain  that,  however  uncomfortably  hot  India  is.  its  aotla 
never  attido  «  temperature  anydting  approaching  ido*  C. 

i>r.  Russell  mentions  (NATVaSi  March  3)  that  taMq^al 
changes  at  temperatures  below  looi"  C.  are  being  stiimed, 
so  that  we  ahsiU  douhdcai  team  shortly  ki  how  far  they 
assimilate  under -these  coadl^oa  to  liie  effect  at  tool*  C. 
In  any  ease,  it  most  not  be  forgotten  that  there  cannot 
be  mwdi  dUTerence  in  temperature  between  roughly 
ploughed  land  and  unplouglted  land  which  has  carried  a 
cotd-wealher  crap;  in  holh  the  amauiit  of  molstiire  in  the 
first  6  intJiea  will  he  imndnal.  and  dw  thermal  capacity 
of  each  must  be  much  about  the  same.  The  roughly 
ploughed  soil  will  include  more  air.  and  I  should  expect 
the  rise  of  temperature  at  6  inches  to  be  rather  greater 
in  unploughed  land.  Hence  if  this  agricultural  practice  is 
found  to  be  accompanied  by  important  biological  changes, 
this  must  be  due  to  tome  cause  other  than  mere  tempera- 

i  ture. 


B.  o,  ±|.  ±|>.  ±|e,  ±^<. 

C.  O.  ±*a,  ±5a.  ±^„. 

4       4        4  4 

D.  o,  t'j,   ±h,  +*,7, 

3       2        2  ""a 

with  direction  of  electric  force  as  shown  in  the  figure,  p 
indicating  that  it  is  parallel,  and  s  at  right  angles,  to  the 
iliroction  of  the  field.  B  is  represented  by  the  line  5770, 
V  by  thf  nMn  lines  6678  and  6^05,  and  D  by  the  merciuy 
litte  $461.    Probably  there  is  also  a  type 

*ib"  *i8^  ^it^ 

intermediate  between  A  and  B.  Of  the  different  lines 
which  1  have  examined,  the  copper  line  5t05  seems  to 
belong  to  this  type,  but  as  it  requires  high  rcsolvinf;  powi-r 
I  have  not  been  able  to  clear  up  this  point.  It  appears 
to  me  quite  probable  that  triplets,  which  show  broadening 
uf  lines  and  no  asymmetry  in  high  fields,  and  ^iv-»  values 
of  f!m  gre<iter  than  i<g7Xio%  hnDng  to  scim--  <if  :he  int. t- 
tnediate  types.  H.  Nagaoka. 

PIqreical  Institute.  Univerriqr  of  Tokyo»  March  29. 


The  Fertilising  laiiueoce  of  Suoligbt. 

.  Ill  Natma  of  Februsiy  17  b  «  communication  from  Mr. 
and  lira.  Howard  panting  out  that  the  probable  explnn.i- 
tien  of  the  advantage  of  leaving  land  rough  ploughed 
during  the  hot  weattier  In  India  is  that  the  biological 
chan^  which  occurred  under  tha  conditions  of  Messrs. 
Xussetl  and  Hutchinson's  experiments  occur  here  slso. 
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Regarding  the  effect  of  sunlif^ltl,  this  can  only  affect 
the  outside  surface ;  in  unploughed  land  this  is  better 
defined  than  in  broken-up  land,  and  during  the  ploughing 
operation  more  soil  is  exposed  (temporarily)  to  the  sun 
than  in  the  (omi'T  c.is.-,  l>iit  iN.-  ploui^'IrnL;  li'-r^-  referred 
to  is  commonly  one  pliju^liin;;,  not  ;i  "  rmil;i)i;''  -.tirring  " 
such  as  occurs  in  thr  pr>  p.ir.ili(in  .r(  tli.      .  il  1m  <1. 

Finally,  it  is  rhaje.  unnece'is.u y  r.i  ri.  ntiDii  th.it  this 
rough  ploug!iin{<   ro'-ults  in  othei  -  ih;in  thos'; 

mentioned.    0:k-  is  ih.if  the  soil  .Llisorbs  more  of  the  first 

monsiMjn  rain  tii.in  iiitp!''>uu:h' <i  i.in'1,  and  Can  be  pfcpaTcd 
for  monsoon  crops  much  mur"  ijuiclcly. 
Pttsa.  April  13.  J.  WiiLin  LuTim. 

Obaervationa  of  Halley's  Comet. 
I  SAW  Halley's  comet  through  field-glasses  on  Stmday 
morning,  April  24.  at  3.40.  It  was  then  about  to'  above 
the  honaon.  ao^  to  the  left  of  Venus,  and  slightly  under  it. 
It  was  very  distinct  from  4.0  to  4.30.  At  its  best,  4. 15,  1 
could  just  distinguish  the  head  Iqr  the  naked  ^e.  biit  «a|y 
for  a  minute. 

The  tail  appeared  broad  and  short,  oo^  about  twice  the 
moon's  ai^tarmt  ^Bameter  in  len^.  witt  its  azte  aft  40!*  to 
the  horison.  The  tail  began  to  grow  indistinct  at  4.30.  hut 
the  head  was  visible  (0  4'4j« 

The  sky  was  not  idmi,  Pegasus  not  distinct,  Cassiopeia 
only  partially  seen.  Imt  Venus  was  very  distinct  and  bright. 

r  saw  the  comet  lUalfl  yesterday— Monday.  April  as— 
from  4.0  to  4.15.  The  sky  was  not  at  all  clear.  The 
comet  was  in  a  line  with  Venus,  and  still  about  to 
the  left.    1  could  not  see  it  with  the  naked  eye. 

This  morning,  .April  a6,  comet  was  clearly  seen  from 
3.41;  to  4.30.  The  tail  appeared  longer  and  more  elegant 
in  appearance.  It  was  perhaps  5"  above  \'enus,  and  less 
than  ao°  to  the  left.  The  head  was  ea&ily  seen  at  interval!! 
hv  the  naked  eye,  but  the  tail  simwed  only  a  trace,  and 
til  at  only  once. 

i  he  nil  asurementf  are  only  by  the  eye,  but  are,  T  think, 

fairly  correct.  C.  LjLtcii. 

Malta,  April  a6. 
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Anomalous  Reading  of  Hygrometer. 

Mr.  RiCHAHosoN 's  explanation  in  NAti  ke  of  April  a8  of 
the  anomalous  readings  referred  to  docs  not  s«cm  very 
satisfactory,  bpcausc,  owing  to  the  presence  of  dust  in  the 
atmosphere,  the  air  is  u- ver  supersaturated;  indeed,  it  is 
seldom  even  saturated,  owing  to  the  presence  of  some 
particles  having  an  affinity  for  water  vapour.  But  even 
suppoiinj,'  therr-  hn<\  b^en  supersaturated  air  at  the  time, 
thou  the  "  dry  l)ull)  "  would  also  form  a  condensing  sur- 
face and  Vifouid  have  been  heated  as  well  as  the  wet  bulb. 
Fortunately,  the  observer  of  the  anomalous  reading  noted 
that  the  temperature  was  rapidly  falling  .it  the  time,  and 
the  bad  conducting  covering  of  muslin  would  tjuite  account 
for  the  wet  bulb  faiUng  slowerj  nod  ea  nadinf  hioher  than 
the  dry.  j.  a. 


Tllh:  LONDOS  TO  MANCHESTER  FUGHT. 

'pHE  success  of  M.  Paulhan  in  reaching  Man- 
•■•     Chester  from  London  by  atrujjlane,  and  thus 

Jaining  the  Doily  Mail  prize  of  io»aool.,  for  which 
Er.  GrBhatne-Whlte  had  made  stich  a  valiant 
struggle,  is  the  secnntl  case  in  which  an  English 
aviator  has  been  wittiiri  nteasuiable  reach  of  a  suc- 
cess which  has  actually  been  achieved  by  a  French- 
man. Last  summer  it  was  Latham  who  attempted 
and  faikd  to  cr(j-,s  the  Channel,  and  BMriot  who 
carried  off  the  palm. 

The  success  of  the  present  effort  affords  a  striking 
neaaure  of  the  rapid  progress  that  has  been  made 
within  the  last  three  years  in  extending-  the  perform- 
ances of  aeroplanes.  VVhen  first  the  ofTi  r  of  the  prize  for 
the  Manchester  flight  was  announced  it  certainly  looked 
as  if  a  more  useful  pvirpioc  would  be  served  by  offer- 
ing a  prize  to  anyone  who  could  fly  at  all.  It  is 
hardly  likt  !y  that  if  the  only  inducements  offered  to 
nvintors  had  been  prizes  for  <,uch  long  distance  flights 
as  the  present  one,  the  same  amount  of  attention  would 
have  been  devoted  to  short  flights ;  hut  numerous  ptU 
vate  individuals,  notably  in  France,  filled  up  the  gap 
by  offering  a  large  number  of  smaller  prizes  for  niorf 
modest  achievements,  and,  as  soon  as  a  flight  of  a 
hundred  yards  hatl  been  performed,  !he  main  difli- 
culty  of  ]jerformin^^  a  llii^ht  of  a  hundred  miles  was 
overcome.  All  tiiat  remained  necessary  was  experi- 
ence, and  such  increase  in  the  carrying  capacity  of 
aiiroplanes  as  was  necessary  to  provide  an  adequate 
suppljr  of  energy  for  the  joumqr. 

Owing  to  the  fact  that  both  at^lors  used  Fanmn 
biplanes,  the  results  do  not  teach  us  anythhig  regard- 
ing the  relative  merits  of  different  types  of  machine; 
and  it  would  be  premature  to  draw  any  inferences 
regarding  the  r<  lative  merits  of  "monoplanes"  and 
"biplanes,"  in  view  of  Uleriot's  monoplane  success 
last  summer.  The  Farman  biplane,  like  most  other 
aeroplanes,  is  probably  longitudinally  stable  and 
laterally  unstable,  and  in  a  short  trial  which  Mr. 
Grahame-White  made  early  in  the  afternoon  before 
startingi  the  machine  is  deacrihed  as  swaying  from 
side  to  nde  dangerously.  In  this  respect,  both  com- 
petitors had  the  same  difHcuIties  to  contend  ai;aiii-.t, 
and  in  view  of  the  fact  that  Mr.  Grahaine-White  is  ,i 
proficient  flyer  both  on  the  Farman  biplane  and  on  the 
BIdriot  monoplane,  and  that  he  made  a  good  sixty- 
five-minutes  flight  on  the  Farman  machine,  it  is 
probable  that  under  reasonable  weather  conditions  the 
contest  would  have  resulted  in  a  tie.  Mr.  Grahame- 
White'^  failure  was  certainly  attributable  to  the  bad 
weather.  He  onlv  stnrted  from  London  at  6.20  p.m. 
on  learning  that  f^  tulli an  liad  -tarfed  .in  hour  before, 
and  thus  he  was  only  able  to  ^jct  that  night  to  Roade, 
rtiiout  ihc  time  when  M.  Paulhan  descended  at  Ltch- 
fi<Id,  fifty-soven  miles  in  front. 

On  the  following  morning  chances  were  again 
against  the  Ftiglish  competitor,  for,  after  struggling 
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aijainst  the  wind,  he  was  "twisted  from  side  to  side 
and  progress  seemed  impossible,  so  he  decided  re- 
luctantly to  come  down  ";  four  minutes  after  Paulhan 
had  again  started  and  only  ten  miles  behind  him.  If 
the  randt  proves  anything,  it  is  that  the  French 
aviator  was  cither  more  skilled  in  dieddng  the  lateral 
osdUations  of  his  machine  in  a  hi^h  wind,  or  that  his 
greater  e.vijcrience  of  meteorolr :j 'c: il  conditions  en- 
abled him  to  bcize  opportunities  which  Mr.  Grahaiiit- 
VVhite  missed.  Possibly,  too,  the  difference  of  altitude 
may  have  affected  the  conditions,  for,  according  to 
all  chronicles,  M.  Paulhan  seems  to  have  flown 
higher  than  Mr.  Crahame-White.  At  any  rate,  Mr. 
Grahame-White  was  at  a  disadvantage,  for  he 
started  off  without  waiting  for  «  meal  on  Ae  first  day, 
after  hearing  of  M.  Paulhan  *s  start,  and  was  pinb* 
ably  le*.s  lit  for  hi<j  task  the  next  mornint;.  What- 
ever the  cxpl.mation,  however,  it  is  abundantiv  shown 
that  the  time  has  not  yet  come  when  aeroplarus  can 
be  generally  used  lor  louring  or  for  regular  purposes 
of  transport,  but  that  much  practical  experience  and 
fair  weather  are  still  required  before  a  successful 
flight  can  be  relied  on.  It  is,  imteed,  a  matter  of 
congratulation  that  the  landings  were  all  effected  in 
safely,  and  that  neither  Mr.  Grahame-White  nor  M. 
Paulhan  had  any  misfortunes  of  a  serious  character. 
.\t  the  same  time,  M.  P.iulliaei  is  reported  to  have 
SI. lied  that  he  would  not  repeat  the  eaperienoe  for 
double  the  prize,  adding  : — 

"  People  fancy  Oat  because  I  did  the  flight  welt  within 
the  time  it  ms  all  plain  sailing.  I  can  assure  them  that 
from  the  time  t  left  Crewe  the  strain  and  anxiety  with  nqr 
ni.i.-hine  was  a  treniendoos  burdee*  and  whM  I  pat  «n 
iih.i.'d  snd  come  iriddn  sight  of  MaadiesMr  I  islt  a  perfect 
rag,  wandering  alt  the  time  if  I  oouM  ever  reach  my  goal. 
I  mm't  believe,  now  that  it  Is  all  over,  that  I  could  have 
kept  it  up  a  quarter  of  a  mile  further." 

M.  Paulhan  has  well  earned  his  prize;  but  it  is 
sincerely  to  be  hoped  tfiat  time  who  have  money  to 
^ive  away  in  the  fuftire.  and  wish  to  promote  the  1 
development  of  aviation,  will  devote  it  to  competitions  | 

whicii  are  less  strenuous  tests  of  physical  endurance, 
and  more  rigorous  icsl-.  of  the  development  of  real 
aiUances  in  the  constructifui  of  .•u-ropi.ine<..  Th- 
.■\erial  League's  appeals  in  this  direction  l»ave  not  met 
with  too  generous  a  response  from  the  British  public. 

The  use  of  the  Gnome  motor  in  these  flights  clearly 
demonstrates  that  the  rotating-cylinder  type  of  engine 
has  a  future  before  it.  It  obviates  the  vibrations 
necessarily  associated  with  reciprocating  engines,  and 
affords  a  simi)!"-  means  of  cooling  the  cylinders.  The 
principle  is  old  enouf^h,  and  mathematicians  have 
long  puzzled  over  how  to  apply  it,  but  the  practical 
difficulties  appear  not  to  have  been  oveixxime  until 
quite  recently. 

The  flight'has  not  been  without  its  lessons  regard- 
ing the  means  of  finding  one's  way  in  the  air.  In 
this  case  the  London  and  Nordi-Westem  line  was 
followed,  the  course  bdng  indlcatad  hv  wintening  the 
sleepers  in  [daces,  and  the  posslhle  hatting  plsoes  also 

heinLr  cleai  l\'  marked. 

If  one  success  has  thus  been  scored  in  .April,  the 
Deutsche  ZtttschrijS  fur  Luflschifjahrt,  on  the  other 
hand,  describes  April  as  the  black  month  for  aerial 
navigation,  and  .\pril  3  as  the  Dies  irae.  In  the 
issue  for  April  -o  are  portraits  of  Prof.  Abegg.  Dr. 
Uelbruck,  and  Herr  Benduhn,  victims  of  tlie  accidents 
to  tfie  balloons  SehJesien  and  Pommem,  both  of  wlneh 
sailed  on  that  day;  nt \t  we  have  Or  Alberti'<;  acci- 
dent with  a  Bl^riot  machijie  in  Munich,  L«  Blon's 
de.ilh  .It  St.  Sebastian,  Melon's  misfortune  at  Cannes. 
Grade's  accident  at  I.eip/ig — all  chronicled  or  figured 
in  this  single  number  of  the  journal.  In  view  of  this 
series  of  misfortunes,  we  again  express  the  hope 
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th<it  future  friends  of  aviation  will  discover  means  for 
advancing  its  flevcloptnent  that  will  not  tempt  men 
to  repeat  such  dangerous  adventures  as  were  incvit>« 

nbly  n<.-.oci:itcd  uilh  tlie  London  to  Manchester  flight, 
nriii  tliat  ,M.  Paulhan  s  success  will  not  stimulate  a 
number  of  less  L'\p<  r kneed  followers  to  attempt  to 
«niulate  his  achievement.  G.  U.  Brvan. 


lUV.  FIGHT  ACATNST  SI^EFING  SICKNESS.' 

(i;^H£  report  of  the  German  Sleeping  Sidsncss 
^  Commission  is  an  attractive  work  in  winch 

I'ven  those  who  are  not  specially  concerned  with  the 
problems  of  sleeping  sickness  may  find  much  to 
interest  thtin.  In  addition  to  a  great  mass  of  «i(tail 
bearing  on  the  ctiolfigy,  diagnosis,  trtaiiniiii ,  .mU 
prevention  of  ;i  distax-  whicli  is  at  present  tin  iiiLiSt 
important  economic  problem  of  European  adminis- 
trations in  Africa,  the  work  contains  many  facts  and 
observations  of  int^era^t  to  the  naturalist  and  the 
andiropologist,  and  Is  illustrated  by  numerous  es> 
quisite  photographs.  A  certain  number  of  the  illus- 
{rations  have,  as  might  be  expected  in  a  work  of 
(his  kind,  a  m<  l.incholy  interest,  r-  pr- semlnt;  the 
ravages  of  the  di-^eas*'  as  shown  by  siilfiTrr>  fmcn 
it,  or  even  more  si,i;nit)(.;iiitly  by  d'^crtt  d  hoiiii  stcad>  ; 
but  others  give  a  vivid  idea  of  the  scenery  of  the 
chores  of  the  Victoria  Nyanza  and  of  the  dwellings, 
habits,  and  appearance  of  the  natives  of  that  region. 

After  a  bnef  introduction  and  an  account  of  the 
ceneral  course  of  the  expedition,  by  Dr.  Koch,  there 
follow  sections  on  the  etiology  of  sleeping  sickness, 
bv  Dr.  Koch;  on  (liatriKi^is  ;md  un  idiiiic.il  observa- 
tions, by  Prof,  iii'ck ;  on  ibe  iit  aiim  iu  of  the 
disease,  by  Prof.  Beck  and  I'rof.  Kleine;  and  on 
preventive  measures,  by  all  three  authors.  In  an 
appendix  are  to  be  foimd  meteorological  observations 
made  during  the  expedition,  and  a  history  of  180 
cases  of  sleeping  sickness  that  came  under  observa- 
tion and  treatment,  with  their  temperature  charts. 

The  section  on  etiology'  is  divided  into  two  parts, 
de.ibni;  r<-'.f>i-rt  ively  with  Ttypana'.owa  gatnbiensc 
.ind  Giossma  palpalis.  Try  fiario-Dinf  ^  were  found 
not  infrequently  in  the  bl(K>d  of  persons  whose  glands 
did  not  show  the  characterisiie  swellings  and  who 
pfcsented  no  symptoms  of  dis<  a^, .  i  he  number  of 
tmmnosmnes  in  the  blood  of  infected  persons  was 
afways  small,  and  appeared  to  be  subject  to  periodic 
%-ariations.  In  the  lymphatic  glands  tnr-panosomes 
were  more  numerous  than  in  the  blood.  It  is  slated 
that  tbe  trypanosomes  in  the  blood  were  .ilways 
uniform  in  aiijK-nrance,  and  «howcd  no  dilfereniiation 
of  (orit)  ;  but  all  preparations  seem  to  ha\e  been  in.ide 
bv  methods  which,  though  suitable  for  clinical 
diagnosis,  were  (|uite  inadequate  for  accurate  study 
of  structural  details. 

Many  animals  were  examined  with  the  object  of 
discovering  a  vertebrate  host  other  than  man  for 
Trvpanosoma  gantbiense.  Of  mammals,  only  in  a 
sini^de  monkey  were  trypanosomes  found,  similar  in 
tvpe  to  T.  gambiense;  those  found  in  birds,  on  the 
otinT  hand,  were  of  a  distinct  type.  In  reptiles,  try- 
panosomes were  found  in  tortoises  and  crocodiles. 
The  tr>-panosome  of  tbe  crocodile  is  described  as  large, 
and  similar  in  appearance  to  the  European  T.  rofa- 

im  j«hrt  iTof'-j  nach  OMarrika  cnlMt»dtrn  Konimiwi^n.  iCniMliMI  von 
t>r  R.  Koch,  Prof.  Dr.  M.  Ktcii.  anJ  Prof.  Dr.  F.  KJeine.  Pp.  VI  )3} ; 
5  pblr*.    (Berlin:  JuImi*  Sp,ini;<.i,  igoo.)   Price  16.40  mart. ». 

(-■)  Hibliocras>liy  of  Trypanospmia.*!.-*.  Conipiled  I'V  i.  \  'I  ^liiriai. 
Pp.  iv>  iig.  (L.<jnd>>n:  SIcrping  StckiKM  Biiraau,  Koyal  Soctely,  t^o-).) 
Price  ^i.  ;  la  be  obtained  from  the  limMM< 

( f)  Sleeping  Sickneu  Kurcau,  Bultaliii  No.  t}.  Vot  ii.,  Jaaur>  . 
(London  :  Royal  Society.  i<ji  1  ) 

<«)  Report  on  the  Mca!is;rr-  .nl.jpii-'i  (■•<  'Ur  Sii,,[,,r.,  u,  Slcrp'^t; 
SU:koev^  in  Uganda.  Hy  Su  Hc5k>:ih  ISell.  K.C-M.ti.  C  oloaial  KepotU.— 
HllCtlUneoui,  Nt>.  6;,  I>ct:eniber.  tga).    Pp.  a/,  I  BM^ 
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torium  of  frogs.  In  vicw  of  the  erroneous  statements 
that  have  been  so  often  mide,  attributing  to  Dr. 
Koch  the  discovery  of  a  connection  between  sleeping 

sickness  and  crocodiles  (s<e  N\Tt:Rr:,  February  iS, 
iqoq.  p.  458),  attention  should  be  dirtcttd  to  his  clear 
statement  that  "  in  any  ease  tliere  is  no  connection 
t>etwt;t:a  this  trucudile-uypaiioiome  and  Trypanosoma 
gambiense." 

With  regard  to  the  transmission  of  T.  gambiense. 
Dr.  Kuch  believes  it  to  be  effected  by  Glosnna  palpalis 
alone.  Nearly  three  thousand  tsetse-flies  of  this 
species  were  examined,  and  189  of  them  were  fiound 
to  cont.lin  trypano<=omes,  of  whirh  four  types  are 
distinguished  and  described  with  the  aid  ul  coloured 
fi^;ures  drawn  from  stained  prc[)<irations.  Three  of 
these  iyj>es  o(  "  wild  "  tr>'panosomes  arc  considered 
to  be  distinct  from  T.  gambiense,  with  which  species, 
however.  "Type  IV."  is  identified;  it  was  found  five 
times  in  tsetses  caught  on  the  Sese  Islands, 
"Type  I.."  the  commonest  of  the  four  types  in 
occurrence,  is  identified  with  the  trypanosome  of  the 
crocodile.  .Attempts  were  made  to  infect  tsetse-flies 
with  7".  gambien.<ie  by  feeding  them  on  infected 
animals,  but  in  .ill  c  i-^es  the  trypanosomes  died  out 
in  a  few  days  in  the  alinieatary  tract  of  the  Glossina. 
The  infection  of  the  tsetse-fly  can  only  be  brought 
about,  it  is  suggested,  under  certain  definite  but  as 
yet  unknown  conditions.  'ITie  more  recent  work  of 
Prof.  Kleine  and  Sir  David  Bruce  will  doubtless, 
when  completed,  make  clear  the  nature  of  these  con- 
ditions and  solve  a  problem  which  has  bafllcd 
previous  investigators. 

A  numbi  r  of  observations  upon  the  babWs  of  <7/os- 
sina  palpiilis  are  set  forth.  Dr.  Koch  is  ot  opinion 
th.it  crocodile-blood  is  the  principal  food  of  this  lly, 
but  that  other  animals  also  contribute  to  its  nourish- 
ment, especially  the  hippopotamus.  Experiments 
were  made  on  the  effects  of  clearing  the  vegetation 
in  spots  haunted  by  the  fly,  witii  results  confirmatoty 
of  the  experience  of  others,  that  this  is  an  effective 
method  of  banishing  the  fly. 

At  the  bepinnin^'  of  the  section  dealing  with 
etiolog>'  in  thi-  re])ort,  Dr.  Koch  points  out  that  the 
more  important  facts  bearing'  u[)on  this  subject  h.ive. 
already  t>een  made  known  by  the  work  of  otners,  and 
that  consequently  the  investigations  of  the  German 
Commission  can  only  pretend  to  fill  some  gaps  and 
contribute  towards  "completion  of  the  etiology.**  It 
is  doubtless  for  this  reason  that  Dr.  Koch  so  seldom 
mentions  the  results  of  other  investigators  in  his 
account  of  his  own  observations,  and  often  writes  in 
a  manner  wiiich  hukIje  lead  those  utiacc^o.iinted  with 
previous  work  on  the  subject  to  thiidc  tli.it  his 
observations  were  new.  Ais  a  matter  of  tact,  the 
only  discovcrv  which  can  be  claimed  by  Dr.  Koch 
and  his  collaborators  as  entirdy  original,  so  far  as 
the  etiology  of  steeping  sicknes*  is  concerned,  is  that 
of  the  occurrence  of  trypanosomes  in  ttic  salivary 
glands  of  the  tset8«-fly.  This  important  discover}-, 
which  was  first  announced  In  a  preliminai\  com- 
munication to  a  German  metlical  periodical  in  ii)')7, 
had  not  L^^en  made  previously  by  any  investif^'ator, 
and  was  received  at  first  with  some  iscepticism,  but 
has  since  been  confirmed  by  Prof.  Kleine  and  Sir 
David  Bruce. 

Prof.  Bedc*s  section  on  the  diagnosis  of  sleeping 
sickness  deals  in  turn  with  gland-puncture,  lumbar 
puncture,  and  blood-investigation.  The  last  of  thMe 
methods  is  conslilered  the  surest  when  carried  out  in 
a  manner  which  was  emploved  bv  tho  Commissi<iti , 
and  is  describ'*d  iti  detail ;  it  is  st.ited  to  ha\'i'  often 
given  positive  results  when  otiier  indications  were 
negative,  especially  in  those  cases  in  which  the  glands 
had  become  normal  under  treatment. 
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Willi  r>>,Mrd  to  the  treatment  of  sleepinj^  sickness, 
Prof,  iirtk  dcaK  with  the  use  and  efTecis  of  atoxyl, 
tind  Pruf.  Kleine  with  those  of  other  dru^^s,  of  which 
u  variety  were  (lied,  but  with  results  inferior  to  those 
vieldcil  by  utoxyt.  PoT  ct>n)bntin^  sleeping  sickness 
br*  Koch  lay*  sikm  on  the  imfkirtance  ol  ditcover- 
ing  the  infpctcd  persons  in  the  earliest  stages  of  the 
uisoase,  both  because  curative  trcitim  iit  has  then 
n»ost  chance  of  success,  and  also  in  urdiT  (<;  [irevent 
\\\\:\\\  Ir.in  spreading  the  infection.  The  irtaiment 
should  be  carried  out  in  concentration  camps  situated 
in  places  free  from  tsetse-flies.  Healthy  populations 
knuuld  be  hindered  Irom  access  to  the  lake-shore 
except  at  places  cleared  of  the  vegetation  which 
kheltera  the  tsetses,  and  the  collection  of  rubber 
should  lie  forbidden  so  long  as  there  is  danger  of 
infi  c  tinii  in  (he  forests  on  liu  shore.  The  tsetse-flies 
»hi>iild  1)1'  kept  in  clittk  b)  ilearin^j  vejjetation  in 
ihtir  h.iunis  .md  by  destroyinj;  the  crocodiles,  their 
pfintipal  loud  supply;  this  object  is  to  be  effected  by 
encouraging  the  destruction  of  the  nests  and  eggs  of 
these  reptiles.  In  view  of  the  voracity  of  tsetse-flies 
and  tlie  readiness  with  which  they  suck  the  blood  of 
any  vertebrate  animal,  it  may  well  be  doubted 
whether  the  extirpation  of  crocodiles,  though  very 
(if^irable  for  many  reasons,  if  pmrtio.iMi-,  wouKl  luivc 
the  desired  elTi-ct  of  diminishing  ttu-  luiinbtrs  of  the 
flies  to  any  appreciable  extent. 

(j)  The  bibliography  of  trypanosomiasis  issued  by 
the  SUt-ping  Sickness  Bureau  is  a  labour-saving  pub- 
lication ttvat  wilt  be  most  useful  to  those  occupied 
with  any  proUeim.  whether  medical  or  scientific, 
relating  10  (rypanosoities  and  their  hosts,  vertebrate 
or  invertebrate.  It  aims  at  being  complete  up  to 
March  31.  igoii.  and  contains  references,  alphabetic- 
ally arrange<l,  to  about  njoo  original  memoirs, 
articles,  ami  ircuis.  (.-.iialogued  under  the  authors' 
names,  and  nuuiUitd  ta  order.  In  addition  to  these 
numbered  references,  the  titles  of  journals  that  con- 
lain  literature  on  trypanosomes  or  tsetse-flies  are  in- 
aerted  without  numbers,  followed  by  a  list  of  the 
artides  or  memoirs  they  contain,  so'  that  it  is  pos- 
sible  to  look  up  the  title  of  a  journal  in  the  catalogue 
and  find  what  piipers  on  trypanosomes  or  tsetses  \\.\\<- 
bi-en  publisheil  in  it.  It  is  stated  that  a  subject-index 
;s  ill  iv>urs<-  I't  prip.ir.iii.iii,  to  be  issued  as  a  supple- 
nunt.iry  p.unphlct.  indii.-.iting  the  numbers  in  the 
biblio^T.Lptu  K>  W  n  n-ulti  tj  for  the  xtirious  subji-cts. 

(.0  The  thirteenth  Bulletin  of  the  Sleeping  Siduiess 
BuriNui  begins  a  second  volume  of  this  most  useful 
publicaiion.  AnHMigst  odicr  subjects,  die  present 
number  dcab  with  the  transmission  of  trypanosomes, 
the  trvatment  of  lryp;»nosome-infections.  methods  of 
destrvning  tsetst^tlies.  and  the  alleged  occurrence  of 
"  iiltt.i-i;!icrv>>c»>pit'.il  '  t^  tni-.  rr\ (■.itni^cnii  -..  An 
inleresiing  account  gi\ta  oi  a  luvthuid  ol  tleitruy- 
ing  tsetse-flies,  discvivered  by  Mr.  Maldonado, 
manager  ownn  rotate  on  the  island  of  Principe,  who 
observed  that  these  fttes  attadced  the  backs  of 
labourers  sioaping  at  their  work  in  the  fiehb;  he 
caused  the  labourers  to  wear  on  Aeir  backs  black 
cloths  v^vtti-d  on  the  outer  surf.jce  with  a  glutinous 
^ubsianiV.  In  this  mTiy  133-77^  tsetse-flies  were 
lr.»p(x-d  on  one  pl.mtation  during  >on»e  twenty 
rionths.  This  methtxl  may  be  found  useful,  it  is 
».:gce»teif.  fv'r  keeping  down  t^JoJiina  palp^lts  in 
t' .lo  s  whr-re  clearing  is  impracticable.  .\  vx'r>'  use- 
ful tt-.mirv  of  the  Bulletin  is  a  section  entitled  "  Slft-p- 
t(i^  Stcknrss  Ne«-s.'*  in  which  infonnaiion  is  given 
t\»ncemin)r  rrren*  iewtopmciits  of  the  dbeasc  and 
inrasures  t.»krn  to  check  it- 

14V  Sir  He^koth  Bell  gi\^  a  histonc.il  .iccount  of 
*''c  j>rv  i;n->o.  v.>t  d;sc\-'verv  and  rese.irch.  and  .i  sum- 
i:-.ar%  .  :  th  -  rr-ults  gained,  wilh  nrg.uxi  W  &kepui|£ 
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sickness.  He  then  describes  the  adiniiii--tr.ii;vc 
me.-isiires  taken  in  l\';iiida  id  rmiiha!  iln-  diat-uae. 
1  iiestj  iiUMsiires   mav   be   summarised  .is   toUows :  — 

(1)  Ihc  removal  ol  iiilccted  [>ersons  into  tly-free  areas, 
that  is  to  say,  more  than  two  ntiles  away  from  the 
lake-shore,  in  order  that  they  shall  not  render  the 
tsetse-flies  infective  and  capable  of  transmitting  the 
disease  to  healthy  persons ;  for  this  purpose  segregn- 
lion  camps  have  been  started  in  which  those  alflicted 
with  the  disease  are  put  und<r  medical  ir<  itmt-nt; 

(2)  the  removal  of  healthy  jx  rsous  from  aria>  iiifesiid 
by  tsetse-flies,  until  such  time  as  the  tlies  may  be 
supposetl  to  have  lost  their  infectivity;  (3)  the  extirpa- 
tion or  banishment  of  the  fly.  by  cleanng  the  forc-si 
on  the  foreshore  of  Lake  Victoria,  in  .those  placek. 
such  as  ferries  or  ports  of  main  trade^outes,  from 
which  it  is  not  practicable  to  remove  the  population. 
The  task  of  keeping  the  foreshore  clear  is  stated  lu 
have  been  aided  i;re.iily  b)  planting  the  cleared  area* 
with  citronella-grass.  which  grows  rapidly,  and  is  also 
of  commercial  value,  yielding  m^Sonsidcrable  amount 
of  valuable  oil. 

These  measures.  «iien  first  planned,  wtrc  bas<'d 
on  the  i>elief  that  the  tttctse-fly  only  transmitted  the 
disease  mechanically  and  did  not  remain  infective  for 
a  longer  period  than  forty-eight  hours,  a  belief 
founded  on  the  experimental  results  of  scientific  in- 
vestigations which  had  at  that  time  demonstrated 
clearly  the  existence  oi  s«>-c.alled  "direct"  or 
■  mechanical "  infection,  but  had  failed  to  obtain 
evidence  for  the  occurrence  of  deferred  or  "  cyclical  " 
transmission.  Consequently  it  was  thought  that  the 
6ies  would  lose  their  infecti%nty  very  quickly  when 
they  could  no  longer  suck  the  blood  of  diseased 
persons.  The  recent  researches  of  Kleine  and  Bruce, 
however,  h.ive  shoun  that  the  trypanosome  of  sleep 
ing  sickness  gt>es  through  a  developn.eni.d  i  .  cle  in 
the  tsetse-fly,  and  that  when  once  the  irypanosonK- 
has  established  itself,  the  fly  remains  infective, 
apparently  for  the  rest  of  its  life,  without  again  feed- 
ing on  the  blood  of  an  infected  person.  It  follows 
from  this  discovery  that  the  period  for  which  healthy 
persons  must  be  removed  from  the  fly4>elts.  in  order 
[  to  ensure  that  the  infection  has  died  out  in  the  flies, 
is  much  longer  than  was  thought,  and  cannot  .it 
present  b«-  st.itid  definitely.  There  are  tw  >  iurih>i 
possibiUHe-.  Ill  t»e  borne  in  mind,  neither  tit  »hkh 
have  as  \et  b  eit  prove»|,  though  often  suspected.  ti» 
exist,  and  which  greatly  complicate  the  problem  of 
the  transmission  and  spread  of  the  disease.    One  is 

that  an  infected  tMtse>fly  may  transmit  the  infection 
to  its  offspring:  the  other,  that  some  vertebrate 

animal  other  than  man  may  harbour  the  trypanosome 
of  sleeping  sickness  in  its  blood,  and  so  be  a  "reser- 
\x>ir-host  "  uhu  h  keeps  up  the  infection  in  tlv  tli-s. 
It  must  al>u  bt-  remembered  tfiat  to  keep  th«'  naiive*. 
probably  much  against  their  inclinations  in  many 
cast's,  more  tl\an  twt^  rnli  s  from  the  shore  along  the 
immense  civast-lint  et  th-  \'ictoria  Nyanw  must  be 
a  task  of  considerable  difllcttlqr  nd  of  uncertain 
result.  The  nattves  concerned  are  evicted  from  die 
homes  which  thev  and  their  ancestors  have  inh,-»bited 
for  untold  gener.-itions.  and.  moreo\'er.  thev  are  for 
the  m  -t  ;  irt  extremely  sceptical  as  to  the  agency 
of  the  tst-txsflv  in  the  transmission  of  the  disease. 
It  is  therefore  extremely  probable  that  in  spite  of 
.tdauni>m*iue  pr«>hibiiiors.  leakage.  SO  to  speaii, 
sometimes  occurs,  and  ruiti\«  cwade  tlie  reguiadons 
against  freouenting  the  danger  aniie.  tn  a  ceoent 
cmmnunacacion  to  die  Royal  Societr  fvUe  Proceed* 
I  ings.  iQoo>  Bruce  and  hi<  C"!l-»  bora  tors  state  that  thev 
'  hj\Tf  found  t*eT«^y'«<?<  still  infective  that  were  caught 
in  localitK^  from  which  the  native  had  hreti  rrniovf-d. 
I  Aod  coocl;>ie  ihAi  (he  t>cu*>iiic3k  "can  retain  their 
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infi'ftiN  )t>  fer  a  |)(ri<nj  cil  ;it  least  two  years  after  the- 
native  (Mtpulatiun  has  been  removed."  Whether  this 
very  discouraffinjr  result  is  to  be  explained  bv 
longevity  of  the  flies,  by  hereditary  transmission  of 
the  trypanosomes  in  the  lli«s,  by  the  existence  of 
"icsnvoir"  hosts,  or  by  leakage  and  transgression 
of  official  orders,  cannot  be  decided  positively  at  pre- 
sent. Time  ;il<ini'  cm  sIkiu  If  the  iiuasurc-,  .uldptotl 
will  be  eflicacifius  in  si.iiiipinj;  out  lln-  ttisc.isi-  and 
the  result  will  br  aw.iiiod  anxiously  by  all  who  have 
the  inieresu  of  our  African  colonies  at  heart. 

E«  A>  M* 


HEVELOl'MEXl    OF    UNIVERSITY  (AND 
OTHER)  EDUCATION  /AT  INDfA. 

'T'HF!  rtcfnt  publication  of  the  ■"Fifth  Ouinqiutiniai 
*■  Review  of  the  Progress  of  Rducatiun  in  Indi.i, 
1903-7."  by  Mr-  H.  \V.  Oranj^'c,  C.I.E..  Diniur 
(jeneral  of  F.ducatiop  in  India,  indicates  clearly  that 
very  considerable  and'  satisfactory  progress  is  beinj; 
made  in  India  in  all  branches  of  educatioo,  and  that 
the  qniversity  standards  in  ]>articular  are  beuig  raised 
and  made  more  rt- il  and  effective.  The  review  deals 
with  the  perioci  it)o.;-7,  and  it  is  probable  that 
duriPK      pr'-'i  i<ius  tive  years  has  there  ever  lieen  such 

rapid  and  sound  progress. 

The  best  indication  of  the  increased  amount  of 
attention  which  education  b  securing  Will  be  found  in 
the  expenditure,  which  is  mainly  met  from  public 
funds.  Thus  in  1902  the  total  expenditure  on  educa- 
tion in  India  was  401  latths  of  rupees,  while  in  1907 
it  had  advanced  ti>  >v»  '•'l^h'.,  or  an  increase  of  nrarly 
40  per  cent.  This  incrtaswl  expenditure  has  been 
accompanied  by  a  very  large  increase  in  the  number 
of  pupils  in  all  stages  and  branches  of  education. 
Thus  there  were  nearly  laoo  more  pupils  studying 
uniVersi^  courses,  nearly  Jf^ooo  more  seoondary 
tdiool  pupils,  and  about  fij6o,ooo  more  primary  school 
pupils  under  instruction  in  the  yeac  1907  than 
there  were  five  years  previously.  "In  certain  cases 
much  more  jiruirress  was  made  in  the  five  years, 
1(102-7,  tliiin  h.id  been  made  in  the  previous  fifteen 
>e.ir>.  This  is  specially  the  ease  in  the  ni  itier  of 
(raining  of  teachers,  in  female  education,  in  the 
special  education  of  Mohammedans,  and  in  the 
primary  standards  for  boys  generally,  of  whom,  of 
course,  the  greit  majority  are  Hindus.  These  are  all 
very  healthy  signs,  and  perhaps  the  first  and  second 
named  may  be  considered  as  of  almost  vital  iinport- 
ana  in  the  satisf.ictory  progress  of  Indian  education 

.ind  of  India  as  a  nation. 

These  great  improvements  have  born  mainly 
brought  about  bv  the  fact  that,  under  I.dni  Cur/on's 
government  as  Viceroy,  a  general  inmiiry  was  held 
which  extended  to  all  kinds  and  ^rade»  uf  educational 
institutions,  from  the  universities  to  the  primary 
schools.  This  inquiry  brour^ht  under  examination 
the  methods,  organisation,  tendencies,  and  results  of 
Indian  education  a-,  a  whole,  and  resulted  in  the  meet- 
ing of  various  committees,  conferences,  and  conmiis- 
sions.  .\s  the  result  of  these,  cert.-iin  general  lines 
of  policy  were  laid  down  by  the  Imperial  Government, 
and  these  h.ive  sfalCS  bcsn  continuously  applied  by  the 
various  local  governtnents  and  authorities  in  meeting 
the  local  educational  needs  of  the  various  provinces. 

In  the  case  of  university  cditmtion  in  India,  a  good 
deal  of  leeway  liad  and  still  has  to  be  made  tip. 
In  manv  cas<>i  standards  of  teaching  had  bieemie 
antiquated,  and  were  also  unsuitable,  in  previous 
vears  a  great  many  art  colleges  had  been  started  by 
persons  vvishtnpj  to  help  forward  the  great  cause  of 
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education,  and  these  had  been  affiliated  to  the  Various 

universities.  Many  of  these  were  known  to  be 
insufficiently  staffed  and  very  imperfectly  equipped 
generally,  the  main  cause  for  such  conditions  being 
the -exceedingly  slender  financial  resources  of  these  in- 
stltutions.  J  his  has  been  due  to  th(  it  hav  ing,'  no  en- 
dowments and  to  the  exceedingly  small  lt*?s  charged  to 
the  students,  an  annual  fee  of  two  to  three  pounds 
being  commonly  paid  by  a  student  for  education  up 
to  B..\.  and  .M..A.  standards.  .'Kdded  to  this,  many 
colleges  were  endeavouring  to  teach  a  great  varied 
of  subjects  instead  of  confining  their  attention  to  one 
or  more  simple  courses.  wTiich  could  have  been 
erticiently  earned  through  with  the  means  at  their 
disposal.  As  ;i  n  suit  of  these  eoinlitions,  a  consider- 
ahU-  pro|X!rtii>n  ui  tlir-  stuileiits  sent  up  for  examina- 
tion had  only  r-ceived  an  imperfect  training,  and 
thiN  slate  of  affairs  having  gone  on  for  a  considerable 
period,  it  had  almost  in>ensibly  reacted  on  the 
standards  of  the  examinations  themselveSj  whicb  had 
become  nmch  lower  than  was  desirable. 

To  remedy  this  state  of  affairs,  after  certain  pre- 
liminary inquiries  a  University  Commis-iion  was 
appointed  wliirh  exhaustively  e\ainined  into  univer- 
sity education  in  all  j.arts  i,f  India,  and  tliis  reported 
in  June,  kjo.-.  .\s  a  resuh  a  new  Act  was  passed 
early  in  KJ04  which  reconstituted  the  five  existing 
universities.  I  nder  the  previous  Acts  of  Incorpora- 
tion the  work  of  the  universities  wa^  confined  practi^ 
cally  solely  to  the  examination  of  students,  whfie  the 
new  Act  declared  that  the  universities  were  '•incor- 
porated for  the  purpose  (among  othtT.s)  of  making 
provisidii  fur  the  insirucrion  of  students,  with  power 
tu  appoint  uiiiversitx  prulcssors  and  lecturers,  to  hold 
and  man.'t^^e  ( ilui  aiional  endowments,  to  erect,  equip, 
and  maintain  university  laboratories  and  museums,  to 
make  r.  ^'ulations  relating  to  the  maintenance  and 
conduct  of  students,  and  to  do  all  .icts  wliich  .... 
lead  to  the  promotion  of  study  ;md  research." 

This  contrast  shows  the  di'ffen-nt  nspTi  in  which 
Indian  universities  .ire  now  being  regarded,  and  tiu  sel 
provisions  will  probably  j^radu  illv  exercise  a  power- 
ful intluence.  though  from  their  nature  their  effcrt 
can  only  come  slowly,  but  even  now,  in  certain 
br.inches  of  study,  university  courses  of  lectures  are 
being  delivered. 

C^ertain  other  provisions  also  appear  in  the  new  Act 
whkh  even-  in  tho  short  time  which  has  elapsed' 
sinCe  it  v.n<  passed  are  having  important,  and  far. 
reaching  effects.  '         '  ' 

1  he  senates  w  ere  reec.nstituted.  and  steps  were  taken 
to  make  them  more  representative  of  those  actually 
engaged  in  le.iching  in  the  affiliated  colleges  than 
had  hitherto  been  the  case,  and  appointments  to  the 
Senate  were  limited  to  five  years  instead  of  for  life. 
I'hese  ne«'  senates  ore  now  working  much  more' 
efficiently  that  was  formerly  the  case.  Under  the  Act' 
alse>.  new  sets  of  regulations  had  to  be  prepared  for 
■ill  branches  of  study,  and  the  Government  of  India 
was  ;;.;iven  the  fHiwer,  after  CDUsuliiii^'  the  Senate,  to 
make  such  .'idditions  and  alterations  as  might  be 
considered  necessary.  Speaking  generally  of  the  new 
regulations,  they  arf  n  \ery  great  iTrtprovement  on 
the  old  I  lies,  Un-  tliey  require  n  much  higher 
standard  of  study,  and  also  that  such  study  shall  be 
practical  rather  tnan  of  a  theoretical  nature.  Indeed, 
in  all  the  science  subjects  pr.ictical  work  is  made  an 
essential  part  of  the  course  of  study,  whereas  formerly 
iheiiretieal  lionk-uork  frequently  sufTio'd  to  carr\'  a 
student  successlully  llirough  some  of  the>  sciene"f* 
examinations. 

Perhaps,  fiouever,  tfie  r!.iu';c«  of  tlie  Act  which  arc 
having  the  most  inuue<ii.ue  and  tanj,'ible  effect  are 
those  dealing  with  the  affiliation  of  colleges  to  the 
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various  uiiivcihiiics.  Formerly,  if  a  iuHl^^c  was  oiia- 
alliliated,  the  university  had  practically  no  control  of 
a^y  kind  over  it,  and  though  it  might  be  known  that 
a  coU^«  was  doing  very  inferior  work,  no  effective 
remedial  action  eouTd  be  taken.  Under  the  new  Act 
the  L-oiiticctioti  l><-t\sit  n  flie  collpf^e  and  university  is 
much  cki!»LT  and  more  olkclive  ilian  it  has  hitherto 
been.  The  condit'mns  which  a  coUcj^c  must  fulfil 
ill  order  to  receive  and  retain  the  privileges  of 
atfiliation  are  prescribed  in  somi-  ditail  in  the  Act, 
and  in  order  that  the  univer<;itv  may  be  satisfied  as 
lo  ihe  fulfilment  of  these  conditiui\s,  systematfe  and 
parkMiic  tnspectkm  of  coUeges  by  university  inspectors 
ts  estabBshed,  and  this  Is  coupfed  with  the  pow«-  of 
calling  upon  a  collej^f  so  vitiitcti  to  amend  within  a 
specified  pcriud  any  puiat;>  over  tlie  wide  range  of 
requirements  laid  down  by  the  Act.  These  inspections 
took  place  almost  immediately  after  the  passings  of 
the  University  -Act,  and  it  is  not  too  much  to  say  that 
tlw  condition  ot  affairs  disclosed  showed  abundantly 
the  absolute  necessity  of  the  action  taken  to  secure 
the  paising  of  the  new  Acl  Some  colleges,  indeed, 
have  already  had,  or  will  have,  to  disappear  if  they 
do  not  rise  to  tin-  n  quired  >;tani!ard  within  a  reason- 
able time.  In  oilier  colleges  where  defects  were 
found,  due  maiidv,  perhaps,  to  want  of  funds,  arr;uij,'e- 
ments  ar^  lx*ing  iiuide  to  remedy  them,  and  these 
etTorts  are  beinij  supplemented  by  annual  grants  of 
money  made  by  Government,  which  grants  are 
administered  by  the  universities. 

Another  ilirection  in  which  radical  changes  are 
Caking  place  under  the  new  Act  and  its  consequent 
regulations  is  in  the  matter  of  the  residence  of 
students.  Formerly,  in  many  cases,  these  conditions 
wore  de])lnrabie.  but  gradually  a  much  better  state 
of  thin>;s  is  being  f\'olved,  and  here  ngain  the  change 
is  largeh  due  to  improvemei\ts  made  witli  money 
given  for  buitdinc  hostels,  &c.,  by  Governinent  and 

by  other  donors. 

That  educational  activity  is  incrra'^inc  is  also  shown 
by  the  fact  that  at  AnahaVad  in  January  of  tMs  year, 
the  foundation  >ti>ne  of  some  impoitant  new  university 
buildings  wa-.  laid  bv  Sir  John  llewcit,  the  Lieut.- 
tioN-ernoi  of  tlie  I  niiri!  Provinces,  who  is  also  C"han- 
cellor  of  Uh;  .Vllaiiabi*d  L  niversity,  and  by  a  demand 
Vkhich  is  now  coming  from  Burma  for  a  new  univer- 
silv  to  be  established  there,  in  addition  to  the  existing 
universities  at  Calcutta.  Booibay,  Madras,  Allahabad, 
and  the  Punjab.  A»  tbna  goes  on,  indeed,  there  will 
prttbabty  be  room,  not  only  for  rtie  Burma  University, 
h\it  for  others  at  <iich  plnres  ns  \nirpore.  in  the 
i  iiUi.ii  Province*  :ind  perhaps  at  .\ligarh,  which  is 
now  the  centre  of  a  larce  and  exceedingly  well- 
nuinaged  Mohauimed.in  college. 

Sudt  are  the  main  line*  on  which  the  improvements 
In  university  education  in  India  are  being  conducted, 
but  tat  eifect  of  the  new  Uni\'ersity  .Act  does  not  end 
here,  .ind  U  has  ^so  had  an  importtnt  bearing  oo  the 
schools  for  seeondary  education.  Tn  most  Indian 
universities.  5tud<^^!.!s  usually  can  cr.lv  t^o  up  for  th- 
matricul.ition  ex.iiuinativin  if  thev  have  studied  at  a 
high    sclw*!    recvigf.  h\'    tlie    university.  The 

standard  set  by  the  uinversitj-  matriculation,  there- 
fore, largely  intluences  the  .secondary  schools. 
Formerly  thisse  standards  were  low,  and  in  many 
wars  tmsadsfadory.  while  the  sdwols  which  had  been 
'  rwxkgnised"  were  manv  of  them  most  inferior  in  every 
w.tv.  specially  in  teaching  aitd  disdpline.  and  Aey 
could  not  p<.issibly  impart  sound  eduction  or  devc".  p 
ch-iracter.  Now  the  standards  for  tiie  nutiiC^l.tlii:'. 
t  v.miin.ttion  h.^ve  be^n  r:\i-'  d  and  generally  raised, 
while  .nUo  the  conditioos  under  which  the  second.iry 
schwls  receive  reoo^mtion  ha\*e  been  formulated 
ander  the  v.inous  university  regulations,  and  unless 
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a  schiiol  is  shown  by  inspection  to  be  satisfactory-  in 
ri-s]}ect  ot  constitution,  nxanagement,  and  hnandal 
st.ibility,  premises  and  equipment,  staff,  instruction, 
and  (iiaci{Mine,  it  cannot  Imb  recognised  by  the  univer- 
sity, and  hence  cannot  send  up  its  pupils  for  *«<niiiiin- 
ticn.  Inspection,  therefore,  has  to  De  made  of  schools 
as  uel!  as  of  collegCb,  and  tliii  is  rapidly  raising  the 
tone  of  the  education  given. 

Hence  the  new  University  of  1904  is  having  a 
very  marked  and  beneficial  effect  on  all  forms  of 
cudiege  and  higli-school  education,  and  India  appears 
to  be  entering  on  a  more  prosperous  era  in  the 
matter  of  higher  education  in  aU  its  brandies  tfaaa 
has  lutherto  been  possible. 


THE  S'VTRITIVE  VALUE  OF  BLACK  BREAD. 

DURING  the  last  General  Election  much  was 
heard  about  the  hard  lot  of  the  Genasa 
workmen  and  peasants  who  are  coaapelted  to  est 
bfack  bread,  and  much  politlaS  oqsital  was  tnsde 

of  it.  It  may  therefore  be  interesting  to  inquire 
how  much  of  a  hardship  this  is  from  the  pwii 
of  view  of  nutritiousiiess  and  also  of  tastiness.  The 
so-called  black  brt:ad  i»  made  of  rye,  and  has  the 
property  of  keeping  moist  f(jr  a  much  longer  time 
than  whcaten  bread,  although  if  kept  too  long  it  is 
apt  to  turn  sour.  It  is  quite  a  mistake  to  suppo^ 
that  it  is  nasty ;  in  New  York,  where  whealen  bread 
is  the  staple  article  of  diet,  the  German  bakeries 
almost  always  also  sell  black  bread,  even  in  the  best 
quarters  of  the  town,  and  it  is  said  that  black  bread 
is  adways  to  be  fiiund  on  the  Eniperor's  table.  .So 
those  who  habitu.illy  buy  white  bread  by  no  means 
entirely  discard  the  use  of  black  bread,  though  it 
docs  not  appear  to  have  found  very  much  favour 
except  with  those  of  German  extraction. 

From  the  various  analyses  which  itave  been  pub- 
lished, the  amount  Of  nitrogenous  material  contaiaed 
in  the  diflerent  cereals  does  not  differ  greatly  nor 
constantly;  but  wheat  has  its  nitrogenous  matter 
partly  in  the  form  of  gluten,  a  sticky  material  almost 
wantini;  in  the  other  cereals.  So  far.  then,  as 
nilriit,M-iioiis  CiinsliiueiUs  r:r>-  concerned,  cver\*thing 
turns  upon  whetlier  i^laten  is  iiK>re  nutritious  than 
the  other  nitrogenou.^  bodies.  There  is  no  reason  to 
suppose  that  it  is,  but  its  adhesive  properties  are 
valuable  in  causing  die  dough,  when  permeated  by 
carbonic  acid  gai^  as  a  result  of  fermeoution,  to 
rise  into  a  more  porous,  spongy  mass.  The  nitnv 
genous  materi.il  conuiim  d  in  the  flour  of  all  cereals 
when  it  is  made  into  dou^h  commences  to  decompose, 
and  in  this  state  acts  as  a  lerment.  breakini,'-  up  a 
portion  of  the  starcii  ituo  dextrin  and  glucose,  whilst 
some  part  of  the  starch  undergoes  a  further  ferments, 
tion  into  aloobol  and  carbonic  add  gas.  In  this  state  ' 
the  dougb  is  called  "leaven,**  and  small  portions  of 
it  are  capable  of  setdng  up  die  saana  action  in  awch 
larger  masses  of  dough.  ' 

This  is  the  old  uav  of  prep.-irinc  bread,  and  is  stiD  ' 
enipioyed  in    the  inakiut;   u:  bl^ck   bread;   in  the 
making  of  finer  breads  it  is  not  whoUy  discarded, 
although  yeast  is  used  for  the  initiation  of  the  pro- 
cess.   If  this  change  goes  far  the  bread  loses  in 
whiteness,  and  the  addition  of  alom  as  an  adulterant 
is  nuMie  widl  the  view  of  checking  dK  fermentation.  I 
It  is  QOC  geacrally  known  that  the  oooqiarativeiy  dark  | 
oakmr  of  vliole^neal  btvad  is  not  doe  to  the  pariides 
of  bran  wl.-ch  it  crnta'r.s,  but  'o  the  fermentati^t 
changes  l;.iv:r,g  gone   furtr-tr.    This  is  due  to  the 
husk  containing  another  nitrogenous  body,  which  also 
acts  as  an  acti\-e  ferment.    In  fart,  in  white  bread  a 
Kiri^  prv^portion  of  the  starch  rer  .•-s  unchantred. 

But  wbole-meai  bread  is  well  known  to  bare  a 
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higher  lunritive  value  than  white  bread,  probably 
partly  on  jccuunt  of  this  conversion  of  the  starch, 
which  is  a  i)rocess  indispensable  to  its  digestion  if  it 
has  not  happened  before  it  is  eaten;  and,  of  cour^L, 
the  wliole»ineal  bread  is  richer  in  inorganic  salts  by 
the  retention  of  the  husk. 

AnJ  it  must  not  be  supposed  that  rye  bread  ta  of 
nect  '.sity  black  ";  a  bread  that  is  lighter  in  colour 
than  our  brown  bread  can  be  made  from  rye  flour, 
the  depth  of  colour  bein^f  dependent  upon  the  treat- 
ment. 

So  far,  then,  there  is  not  the  smallest  reason  to 
supjujse  that  black  bread  is  inferior  as  a  nutritive  food 
to  white  bread,  but  rather  the  contrary. 

Passing  from  the  consideration  of  the  nitrogenous 
(vegetable  fibrin)  ct>n-,tituents.  rye  contains  as  much 
w  more  starch  and  fatty  matter  as  wheat.  It  con- 
latns  more  lime,  about  the  same  amount  of  magnesia, 
a  good  deal  more  silica,  and  slightly  less  phosphoric 

300. 

As  the  phospbares  of  lime  and  magnesia  nre  nc.  drd 
lor  the  call  itii  ati(i[i  of  bones  and  teeth,  there  is  lillie 
\i>  choC'sc  in  ihi^  r(.>>[)(ct  bft\\c*'n  a  whole-meal 
^^heaten  bread  and  rye  bread.  Iwih  being  superior  to 
^hit»  bread.  Formerly  it  was  supposed  that  teeth 
of  poor  q«aEtir  were  actually  deficient  in  lime  salts, 
but  this  lias  been  found  not  to  be  the  case.  Good 
leeth,  whatever  may  be  their  chemical  difTerfncr-,  and 
this  has  not  been  ascertained  as  yet,  are  unquc.Htion- 
ably  associated  with  good  general  nutrition  in  the 
srotting  person,  and,  of  course,  an  adequate  supply 
'^f  lime  and  magnesia  is  Cbs<  niial  to  their 
fonnation.  It  should  be  added  that  the  differences 
between  samples  of  the  same  cereals  are  considerable, 
being  apparently  dependent  upon  tlie  season,  soil, 
'■-A  other  conditions,  >o  that  in  man\'  cases  the 
Ivst's  show  discrepant  results. 

But  a  consideration  of  the  chemistry  of  the  different 
breads  gives  no  support  to  the  idea  that  black  bread 
i»  an  inlerior  article  of  diet,  and  the  German  peasant 
M  not  to  be  pitied  for  having*  to  use  It.  In  texture  It 
U  moistcr,  a  little  mi>re  sticky  ai\(l  cloiiphv,  docs  imt 
v'ft  ital'--  so  soon,  ;ind  it  mif^lit  not  be  whoUv  to  the 
tiste  of  those  accust<nnid  to  wheaten  bread,  at  all 
"vpfits  at  first.  It  is  good  food,  nevertheless,  and 
i I  'M?  accustomed  to  it  Often  actually  prefer  it. 

Ouitns  the.  Crimean  war  the  Russian  prisoners  in 
the  tumra  of  the  French  dfd  not  thrive,  but  after,  on 
■'!(■  advice  of  .1  Ru<;slan  surj^fon,  they  were  ;.;ivfn  lln' 
tilitk  bread  to  which  they  wtre  accustomed  ihcy  did 
truch  better. 

The  political  orator  is  not  too  particul.lr  about  his 
ficts  so  long  as  he  thinks  they  will  sctvc  his  turn, 
and  die  allegations  made  about  black  bread  have  been, 
to  lay  the  least,  wanting'  in  scientific  accuracy,  and 
*>  may  be  classed  with  much  r-lsc  that  is  Iic  uc!  from 
flpctioneering  platforms  as  calculated,  whether  with 
intent  or  from  ignorance,  to  convey  a  perfectly  false 
impression. 


COMMANDER  PEARV  S  EXPEDITION  TO 

THE  S'ORTH  POLE. 

geographical  goal  has  bt;en  so  long  and 
ardently  desired  as  the  North  PoU:.  The 
clamour  of  the  Dark  Continent,  the  mystery  of  the 
^'^uth  Polar  tends,  the  lure  of  Polusi  and  Golconda, 
have  never  touched  the  popular  imagination  like  the 
attraction  of  the  North  Pole.  The  whale  and  seal 
hunters  of  the  seventeenth  and  eighteenth  centuries 
developed  the  art  of  .Arctic  travel;  while  the  Eskitno, 
the  polar  fauna,  and  the  heroism  of  the  knights  of  the 
tnuen  seas,  kept  an  undue  ^are  of  popular  geo- 
Snphical  interest  "North  where  the  bergs  careen." 
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The  roni)nt.'r€iai  hiii)('>  that  led  to  the  search  for  the 
North-W  est  Pa->saL;e  and  the  l-'ranklin  tragedy  for  a 
while  made  the  .Arctic  Archipelago  the  centre  of 
popular  interest,  but  the  North  Pole,  as  a  fixed  spot, 
as  definite  as  tlie  winning  post  of  a  race,  has  kept  its 
own  as  the  goal  most  prized  by  sporting  geographers. 

It  has  at  lenfjtli  been  won,  and  the  lecture  by 
Commander  Peary  to  liic  Royal  Geographical  Society, 
in  the  Albert  Hall  last  night,  told  the  story  of  the 
winning.  The  quest  has  been  Commander  Peary's 
one  interest  for  twenty-four  years;  he  has  led  four 
expeditions  to  reach  the  pole,  after  his  remarkable 
exploration  of  the  North  Grecnl.md  ice-cap  had  given 
him  thi-  iuces-.ary  e.\iierience,  and  had  yielded  him 
geoj^raphical  icsuh>  ul  jM-rhaps  greater  scientific  value 
than  those  of  his  last  and  most  famous  journey.  He 
has  carried  throu^^h  his  work  in  an  appropriately 
serious  spirit.  He  has  not  regarded  his  quest  as  • 
mere  matter  of  geographical  athletics,  but  as  a  mission 
so  important  that  he  has  been  tempted  to  regard  the 
Eskimo  as  placed  b\  Prin  idence  in  their  inhoqiitable 
home  on  purpose  tu  hulp  him  lu  his  goal.. 

Comma ndr  r  Peary's  lecture  was  a  simple  statement 
of  the  narrative  of  the  expedition,  and  it  gave  no 
details  as  to  the  determination  of  the  high  latittides, 
which  geographers  at  this  stage  would  have  preferred 
to  the  short  appendices  giving  the  soundings  and  pre- 
liminary note-,  ofi  the  temperatures  and  tides.  The 
expedition  wa?.  apparently  successlul  because  a  large 
force  was  able  to  start  early  in  the  season.  Like 
Russia,  .according  to  Czar  Nicholas,  the  pole  has  been 
protected  by  its  ally,  "Gener.il  February";  but  cm 
this  occasion  the  expedition  began  its  jouriiey  from 
winter  quarters  in  the  middle  of  rebruary.  The  party 
consist(  d  of  sev  en  memlx  rs.  accompanied  by  seven- 
teen Eskimos,  1  ; J,  dugs,  and  nineteen  sledges.  With 
so  l.iri^e  ;i  si.iif  a  light  advance  party  could  be  used 
to  prepare  the  trail  and  successive  divisions  sent  back 
from  difTerent  stages,  so  that  the  final  dash  for  the 
pole  could  be  nude  by  a  party  well  equipped  and 
comparatively  fresh. 

Commander  Prnry  say^  thai  he  .md  liis  comrad<"= 
increased  in  fitness  and  ir. lining  tviry  day  of  the 
noribetn  march.  M  a  camp  determinetl  by  C  aptain 
Bartlett  as  at  87°  48'  N.,  that  gallant  othcer  and  the 
last  supporting  party  returned,  leaving  Peary,  his  / 
negro  servant  Henson,  and  three  Eskimo*  wiUi  forty 
of  the  best  dogs  and  five  slet^^.  On  April  i  Peary 
inntinued  northward,  hoping  to  re;ieli  the  pole  by 
I  live  marches  of  twenty-five  geographical  miles  each. 
.\t  the  etid  of  the  fifth  ntarch  a  temporary  break  in 
the  clouds  at  "approximately  local  noon,  Columbia 
meridian,"  enabled  Peary  to  determine  tiie  portion  as 
-'^9'^  57'-  A  few  hours  later,  with  a  light  sledge  carry« 
ing  only  instruments,  drawn  by  a  double  team  of 
doL:s,  he  went  on  f^r  .•molher  ten  miles,  and,  as  the 
sky  ele.ired,  he  took  observations,  which  showed  that 
he  h.iil  1,'one  beyond  the  p"le.  After  returnim,'^  to 
camp  he  went  eastward  for  eight  miles,  and  both  then 
and  after  his  second  return  to  camp  he  secured  more 
obfi«rvatioas,  which  confirmed  his  faith  that  he  bad 
reached  and  crossed  the  pole.  Five  miles  from  the 
[xili  In  fiiund  a  craik,  and  thriim;h  a  hole  in  it  bored 
w.ilh  li  ptck.'ixe  he  look  a  auuiidiuii  ol  1500  f.ithoms, 
and  found  no  bottom.  The  expedition  i<  turned  south 
by  forced  marches,  and  it  reached  Cape  CJolumbia  in 
such  fine  trim  that  it  crossed  to  Cape  Hecla,  and 
thence  to  the  ship,  in  two  marches  of  forty-five  miles 
each. 

The  onlv  di  fini^e  scientific  rnnlritjutlons  annoimced 
are  (h(*  >ounv!iiit;s,  uliich  indii  iti-d  a  de|iih  ol  only 
310  fathoms  at  85°  23';  the  d.;.th  find  incre.ised  to 
more  Uian  700  fathoms  at  ten  miles  further  north, 
while  at  S;**  15'  the  result  was  1260  iatiioms,  with  no 
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bidtoni.  FurtluT  >oundinj,'<  \\tr«  pt.  veiucrl  by  tlii- 
loss  of  ilu-  w  ire,  which  brokt  on  iwu  ih  i-.i^iuiis,  de- 
lac]i;ibl</  sinl<»T-.  nut  (:avin^  Lhtii  i_in|jki\ rd. 

The  <  \[)i  diuon  gives  convincinj^  priKJt  that  the  sea 
cxtend>  u\<  r  the  North  Pole,  confirming  the  view  of 
(be  eighteenih-centucy  whal«ni,  who  claimed  to  have 
occasionalty  found  such  open  seas  that  the>-  were  ablr 
111  alt, tin  high  latitudes.  So  ni.iny  Prili^h  whalers 
liuiincJ  to  have  reach*^!  Sj°  ;»nd  }<3°  in  ojk  11  water 
that  it  is  dil¥)cult  J<>  ilislx  lieve  them  all;  ana  as  the 
Greenland  Sea  ^\  .ts  thrn  hi  inj^  <rotir(xl  by  whaierit,  it 
is  quite  probable  th.it  tluy  wen-  uccasionally  able  to 

attain  these  latitudes.  The  view  that  the  sea  eitlended 
to  the  pole  was  thm  partly  based  on  (he  evidence  of 

Dutch  ships,  tli.it  .ire  mTkI  to  have  reached  l.iiltudt-s 
of  H<j^.  S8°.  and  Hy-  ;  but  the  evidence  for  these  lati- 
tudes was  found  unconvincing  when  it  was  discussed 
by  Uarrin^ton  in  1774. 

'Considering  the  exceptional  interest  in  the  achieve- 
ment, and  the  inif>ossibility  of  leaving  any  permanent 
record  at  the  |>uie.  Commander  Peary's  observations 

whin  jniWishid  will,  no  doubt,  be  si  annod  critically, 
though  in  no  hostile  spirit.  .^s  (  attain  Bartlctt 
siccompanied  li'mi  in  S7'  ,|.S'  ah<iiit  i;^o  statute  miles 
from  the  pole— and  Pcarj'  thence  made  five  long 
marches  northward,  there  seems  no  reason  why  so 
expert  an  ice  traveller,  prepared  to  make  the  supreme 
effort  of  his  life,  should  not  have  reached  either  the 
pole  or  sufRrienth'  nrnr  it  for  :ill  prartic.il  piirposi-s. 

As  the  t^'^reat  }.:i>al  of  Arttir  enterprise  has  b<'en  v\un, 
we  may  ii<i\\  iiopc  An  tic  research  will  be  continued  in 
a  more  scientific  spirit.  There  is  much  work  still  to 
be  done.  Ge<^praphically,  the  area  now  of  most  in- 
terest is  th«t  to  the  ndrth-*west  of  the  Arctic  .Archi- 
pelago, and  as  Peary  has  shown  that  a  large  expinii- 
tion  can  joiirnev  for  four  hiinilrf-ci  niilf<;  oul  from  laitd 
and  back  again,  the  search  lor  the  furiliest  islrmds  (tf 
that  group  is  possible  by  sledge  journeys.  I  lie  con- 
tour of  the  .Arctic  Ocean  has  still  to  be  determined, 
and  this  work  c-m  hardly  be  done  by  sledge  journeys, 
which  can  give  but  meagre  results*  compared  with  the 
work  in  a  fktaling  latmratory  drifting,  Hfce  the  fram, 
aiToss  the  jK>lar  se.'i';.  Such  work  i>s  slow,  but  the 
risks  are  prob;ibly  not  exttssive.  llie  Arctic  death- 
rate  has  been  ^ar  lower  than  the  African,  and,  with 
the  opportunities  of  life  on  a  well-found  ship,  much 
of  the  biological  and  Other  scientific  work  might  be 
done  during;  the  voyage.  The  reaching  of  the  pole 
fcliould  ch.uige  the  methods  but  not  lessen  the  interest 
of  Arctic  work. 

Report  akd  Cokclusionb  on  Purt's  Arctic  Work. 

.A  full  i-i>ort  of  the  speech  <!'liv>ii(!  bv  tbr  lion.  J. 
Hampton  Mi)ore,  of  IVnnsylvaiiia,  in  tlie  I'.S.  HoU!^  of 
Kepr  -.-  iii.it i\-s  <»n  March  22,  with  n  (in  rii  .  to  ("oinmander 
I'c.nrv'-.  wark-  in  Ari  tsc  refjions  and  liis  atl.iinnn  nl  of  the 
Niirlli  l'<il.  .  li.is  l:iii  br  .  n  ■.-su<il.  '1  Iv  sutijuim  d  t  xtracts 
troin  thi«i  rep<.>rt  will  serve  to  supplement  the  infni  in.nion 
which  ('onnnander  I't-.-try  w;is  able  to  give  in  Ins  l-r  tiii. 
last  night,  and  to  substantiate  his  dainu  to  distinguished 
emihence  as  a  polar  explorer. 

.  }itniof«Mdum  of  Peary's  \orlherH  Voyagfilm 

l8S6<  May  'to  November ;  about  seven  months  :  Penr- 
tratcd  loo  miles  on  the  inland  ice  of  Cirernland  eust  of 
Disco  Say»  about  70^  N.  latitude;  altitude.  7500  feet. 

1891-a.  June,  1891,  to  September,  1S92 ;  about  rixteen 
months  :  Right  leg  broken  on  voyage  nordi.  Five-hundrt  d- 
mite  marrh  out  and  same  distance  bacfci  across  northern 
p.irt  of  Greenland,  discovering  Independence  Bay  on  the 

north-e.istern  coast. 

iX<4,  5  July,  1803,  to  September,  1805;  alxnu  iwenly- 
s.-v.  n  uiynths  :  Kntire  party  except  Peary  and  two  men 
rr'urtietf  at  etid  of  first  year.  Sprinfj  of  t8<)-;  Peary  o  - 
peated  the  march  across  northern  end  of  Greenland,  and 
gained  some  mtks  beyond  bit  farthest  of  1892.   Discovered  | 

NO.  2 1 14,  VOL.  83] 


the  great  ('..p.  \ov\  mt-teorttesi  and  brought  Oe  i«i> 
smaller  ones  l».n.k  uii;i  liiai. 

Hvj'i.  ju!y-Octob- r  ,  al.iuut  th:."  iudkiIis  1  I 'nv,;. ,  »s>fj| 
attempt  to  bring  hom.  l.irgest  ot  the  C  ape  Vork  met.wit« 

1S97.  July-Oi  luli.  r  ;  about  three  months:  Brought  hjr 
largest  of  the  Cape  Vc>rk  meteorites— the  Almigito,  tlf 
largest  in  the  world— weighing  about  90  tons. 

|S9»-I902.  July,  189X,  to  OctobiV,  1002;  alniut  (.it: 
years,  three  and  a  hall  months  :  During  this  time  madf 
sep.'irate  attempts  to  get  north,  resulting  in  tbe  nnmfaj; 
of  the  northern  end  of  Greenland  and  the  attidnHiatt  (( 
the  latitude  of  J<3-5ij'^  north  of  the  extreme  nortbmijMBC 
of  Greenland;  also  the  attainment  of  the  lalitude  Sf  li|>^' 
north  of  the  nurtliern  point  of  Grant  L4ind.  AU  the  iiMre- 
inents,  reeords,  private  papers  of  the  Lady  Frsaklui  n- 
p-^dition  at  Fort  Conger  brought  home. 

1905-6.    July.  to  November,  1906 ;  about  scv«tit«» 

months  :  Highest  north,  87°  6',  attained  in  this  journe?. 

1908-9.  July,  1908,  to  September,  1909;  about  f.lte' 
months :  Attainment  of  the  Pole. 

SHmnMrj'.— Kight  voyages,  si.\  attempts  to  reafh  'l^ 
Polc»  and  some  twelve  tears  spent  inside  the  Arctic  Circk. 
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Peary's  ability  as  a  comaiander  is  thoroughly  doMc. 
strated  by  the  success  of  his  various  expeditions.  Tmcc 
?)is  ship  was  driven  through  the  ice  to  the  hlgheu  pwi 
<  ver  reached  in  die  western  hemisphere,  and  to  a  p«iiit 
higher  than  any  ship  has  cvi-r  attained  under  her  o«i 
steam.  Many  other  ships  attempted  this  same  voyj?- : 
four  of  them  accomi'IisTiid  p.irt  of  it,  and  two  w  r  lo? 
.As  to  his  work  bein^  i  Ivil  .ind  distinct  from  ikiv  jI,  a  itj* 
\tv.  «bs4'rved  1b.1l  l'r-.ir\  "s  lirinj^in^  of  th'-  KoiMrrWt  hwr.t 
in  the  autumn  of  i<>n<i.  tifihtin;^;  h.  r  w.iy  tbiouf;li  the  hesv;. 
An  t':i:  iir,  (mm  (".•ipc  I'liiiin  u>  I.ittl-  ton  l"-!."!!!!!,  and  tSfrj- 
rlnwn  Liloii);  til"  s.iwifj.-  Baflin  La-id  and  Labrador  CMf.!. 
1  lu  iuin;'  rir.ij  -torni  allT  storm,  w  ith  rudtler  ;ird  stempi-*t< 
lorn  away,  pruptUers  crippled,  and  pumps  going  coastanth. 
has  been  rhararterised  as  one  of  the  ablest,  most  r- 
snureeful,  and  ctHir;if;<>niis  fifTairs  of  its  kind  in  thr  am?' 
of  .\rrtic  explor;;rion.  Imlr-.-il.  was  the  wonder  of  evrr' 
one  who  saw  the  ship  when  it  was  taken  out  on  the  (!'■ 
dock. 

W  ith  regard  to  the  rxpiHlilion  that  WaS  tOCCessful.  t)v 
expedition  of  1008-9,  re^tuiting  in  the  discoireiy  of  the  ?(>■'■ 
he  fitted  out  this  expedition  at  his  own  expense  and  tfast  ol 
Ins  friends,  and  WRS  then  granted  leave  of  absence  by  tl»* 
Navy  Department,  taking  with  him  Instructions  whkb  (<«« 
him  :m  unqualified  official  connection  with  the  Qownrnwo^ 

L'pon  Commander  Peary's  return,  the  Navy  DepSftauM 
asked  the  Coast  and  Geodetic  Survey  to  fwmull  1*8 
of  the  late  exp<-ditions  carried  on  by  him  unde^  the 
of  the  Peary  .■\rrtic  Club. 

In  n  pU  tu  tliis  request,  Comm.mder  Pearv"  sent  a  pri7S> 
ol  soundings  t.tken  by  the  expetlition,  and  tidal  and  xnKei'f- 
ologicnl  records. 

'("he   following  table   shows  the 
Columbia  to  the  Pole  : — 

Kalhomt 


M>unding$  from  dpi: 


SowKlias  by— 


I.atitade 


RcsMik*. 


8}  7 

Miirvin   83  ID 

Marvin  .-ladMacMillan  83  25 


Karl  let  t 
Marvin 

Do... 

Do... 

Do... 
Ikrtlett 
Peary 


8j  5? 
...  94  39 
...  Ss  39 
...  Us 

—  «5  .11 
...  87  15 

...  89  ss 


o 
qS 
96 
I  to 

310 
700 

1,260 
I  500 


EdgeofghcUlnsit 
EdgeofeoodisRiildidL 


Mo  boitcai. 
Do. 
Do. 


Peary's  Jiolet  oa  Sbuadrngs. 

The  sounding  equipment  of  the  expedition  cen*Ut«do| 
two  reeK  of  sjweially  made  pisno.wire  of  looo  '•"S"]^ 
1  ;u  h,  atld  ttir-  ■  .ipjiro.ximately  20-lb.  I»'ads,  with  clanMl*l| 
d'-vice  for  grasping  samples  of  the  bottom.  These  »wJ* 
were  arranged  to  be  fitted  quickly  to  ihe  upstsndw*  «» * 
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-^1  <l^>  u  tf II  making  a  sounding,  and  had  haitdlM  for  reel- 
ing in  the  wire  and  lead. 

One  of  these  rpfls  and  lead*:  wrrc  carried  hy  Bartlett 
with  his  advanre  parly,  and  Th»-  other  re*l  and  two  leads 
by  the  main  party. 

Portions  of  the  wire  ami  the  two  leads  were  lost  at 
variou'i  times  lo  h*iillng  up,  owing,  prohftUy,  to  kinlcs  in 
the  wire. 

When  the  sounding  at  85"  33'  was  made,  700  fathoms 
only  wore  left  of  the  sounding  wire  of  tiie  main  party,  and 
Hartlett,  with  the  other  thoinand  fathoma,  was  m  advance 
aod  inaccetsibk. 

lo  hauling  up  the  wire  from  this  soundin)<  it  parted 
again,  aiul  wme  aoo  fatl>oms.  together  with  two  picitaxe 
head;,  and  a  steel  alcdge  ihoe,  which  had  been  used  to  carry 
it  down.  Were  lost. 

When  Marvin  turned  baclc  the  Captain's  1000  faihomti 
and  the  remaining  Jfxi  fathoms  of  the  other  reel  wore 
combined. 

When  Uartlett  made  the  sounding  at  87°  1$'  I  gave  hint 
explicit  inMruciioti't  to  uoe  the  utmost  caution  in  regard  10 
the  wire,  in  order  not  to  lose  any  more  of  it,  as  I  wanted 
it  all  for  a  wundlng  at  the  Pole  should  I  succeed  in  getting 
there. 

Acting  upon  these  instructions,  Barlktt  ran  out  i2(h> 
fathoms  and  then  stopped,  on  account  of  a  small  kink  in 
the  wire,  which  he  feared  wouM  part  when  the  wire  was 
hashd  ufi. 

When  I  fiMde  my  sounding  about  live  miles  from  tlie 
Pole  the  wire  parted,  as  had  been  feared,  and  the  last  lead 
and  nearly  all  of  the  wire  was  lost. 

The- above  facts  are  noted  to  explain  the  irregularity  of 
tlicse  sotindinf{s,  which  dM  not  }{ct  botfom. 

The  acHinding  of  310  fathoms  at  ts*  sj'  lutarally 
imiiressed  me  at  once  as  surprising,  and  wlieti  Marvin  re- 
ported the  rvsuh  to  me,  immediately  alter  taking  the  sound- 
ing, I  at  once  asked  tiim  if  he  was  sure  that  he  had  the 
iHittom,  and  he  replied  that  he  was,  as  the  fact  of  this 
)ironounred  shoaling  frotn  835  fathoms  to  310  itnpresited 
hiin  .it  <.nre.  .Tnd  he  made  sure  that  his  depth  was  correct. 

Aj;uin,  when  the  sounding  of  700  fathoms  and  no  bottom 
was  made  about  ten  miles  farther  north,  we  both  spoke 
of  the  p«-culiar  fact  of  this  outlyinR  ridge  with  deeper 
channel  intervening  between  it  and  the  continental  shelf, 
and  Marvin  again  said  that  he  was  sure  of  his  310  fathoms 
rv.iding. 

Had  if  not  b«-en  for  the  loss  of  the  last  lead  and  prac- 
tically all  of  ill'  wir*-  while  makinti  vonnflin^;>.  at  the 
Pole,  I  should,  i>n  the  return,  li.ivr  iiiti  ri>ul;i!i LiUi'-r 
toundings, 

l"he  profile  indicaif-s  llsat  a  liiip  of  int' rv.il  soiuid- 

int.~.  fr^:!!  ('ap<'  Colunibia  to  ri(;lm->i\th  p.n.ill'  l  mij^ht 
J>'veIop  a  particularly  interesiiiig  protile  of  the  bottom  of 
the  Arctic  Ocean. 

Tiial  Pccordf. 

The  tidal  record*  consist  of  practically  unhmkcn  series 
(if  hourl>  readings  of  the  height  of  thr  t:<U-.  tak.  n  d.iy  and 
night,  at  the  following  places  and  between  the  dates 
specified 

Length 

SndoB.  Pkried  «f  sibsswailsa.  of 

trrord. 

Csjw  ShcfMaa .  Noveatber  13,  1908,  10  June  30,  1909  i^»7^ 
(total  U»s*  of  record,  31  hour*)    ..  231 
Caft  Colwnbia  Movemhcr  16,  1908,  to  Uecenbcr  14. 

1908   ...      .  29 

Cape  Biysnt  ...  T-^miary  16,  TfKO.  Februsry  13,  1909  28 
FoilCooger  ...   June  10,  1909,  to  June  25,  1909  (toisl 

loss  of  record,  5  hour»)    ...       ...  10 

The  ofaservatioos  were  taken  day  and  night,  and  besides 
rtie  f^lar  hourly  readings  numerous  additional  readings 
were  generally  taken  near  the  times  of  the  Mgll  and  the 
low  waters. 

Commander  Peary's  observations  leave  little  to  be  desired 
in  regard  to  tidal  observations  between  Cape  Morris  Jesup 
and  Cape  Cohmifaia:  but  tiiere  are  long  stretches  of  the 
.Srctic  coast  where  nothing  is  available.  This  is  especially 
true  of  the  Russian  coast  and  the  ivestem  and  northern 
portions  of  the  .\rctic  archipelago. 

The  results  obtained  irmn  Commander  Peary's  records 
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sh'iw  t'l.it  t!i.^  [:i\<  >  .iluiii^  the  norilwrn  .oasts  of  Grant 
L.iiul  .'<[i(l  Oietiilai^d  arc  quite  different  in  maoy  respects 
fri'iii  wli.it  had  been  heretofore  supposed.  For  example, 
his  r-  LorJs  prove  that  the  tide  occurs  three  hours  earlier 
.IF  c  .!)>'  ( .'luinbia  than  at  Cape  Sheridan,  and  not  later,  as 
had  bfy^n  generally  assumed. 

As  already  intimated,  the  full  significance  of  these 
observations  in  respect  to  Arctic  geography  cannot  be  seen 
at  this  time. 

T  he  meteorological  records  consist  of  thermograms  cover- 
ing about  180  days,  and  barogrsins  oovering  about  ato 

da^-s. 

Nalional  Geografhic  Sociely't  twvestigatim. 

M  a  meeting  of  the  board  of  managers  of  the  National 
tieographic  Society,  Wednesday  morning,  October  20, 'the 
records  and  observations  ami  ptinil  of  (  iniimander  Robert 
K.  Peary  that  he  reachc-d  ih-j  I'ulc  Apul  6,  lyoq,  were 
submitted  to  the  society.  ' 

'I  he  records  and  observations  were  immediatelv  referred 
to  the  .■.■ititiiiiti  r  on  research,  with  tlv;  dli  t;i>i)  ili.it  the 
chairinan  .i|)[).i;r:t  a  suUtomntittee  of  t  \p.  rtN,  u(  wh  eh  he 
shall  \tr  a  111-  :iil>' t  ,  to  examine  said  i-. urds  .nid  r>  p'lrt  on 
thrm  to  rhf  l.u.inl.  .Mr.  Henry  iltiruv  it,  ih.iinn.in  of  the 
cuniiuiitr-'  .111  r>-rurcli,  imniediat'  lv  :i;)f)..rinl'  (l  as  :!!>■  <>:li<»r 
mtiiiliejs  ol  lite  committee  Rear-.\daiiial  Colby  .M.  Chester, 
I'nited  States  Na%y.  m  l  (),  II.  Tittmann,  supcrint^dent 
of  the  L'ni(e<l  States  ('.inst  .'jnd  Geodetic  Survey. 

In  due  cours-  in.  ti.i,nd  of  managers  of  the  N.iiion.il 
<ieographic  '^o-ntv,  .it  a  mr.<«ting  held  at  liubbard 
Memorial   ll.d),   W  .i-hiiij^ton,   D.C.,  November  4.  1909, 

rei'<.ive<l  th'-  ftillnwin;^  ri'port  : — 

1  11"  •.uln  oiTiniitti  10  which  was  referred  the  task  of 
ex.iiiunmj,'  th  ■  r'  .  oids  of  Commander  Peary  in  evidence  of 
his  h.ivU-,^  r-a.  h-d  th.-  North  Pole  beg  to  report  that  they 

have  completed  their  task. 

Commander  Peary  has  submitted  to  this  sulKromniittep 
his  original  journal  and  records  of  observations,  together 
with  all  his  instruments  and  apparatus  and  certain  of  th*« 
most  important  of  the  scientific  results  of  his  expedition. 
These  have  been  carefully  examined  by  your  subcommittee, 
and  they  arc  unanimously  of  the  opinion  that  Commander 
Peary  reached  the  North  Pole  on  April  6,  1909. 

They  also  feel  warranted  in  stating  that  the  organisa- 
tion, planning,  and  management  of  the  cxp<-dition,  its  ct.m- 
plele  success,  and  its  scientific  results  reflect  the  great. >st 
credit  on  the  ability  of  Conmiander  Robert  K.  Poarv,  and 
render  him  worthy  of  the  highest  honours  that  tlie  National 
rieographic  Society  can  bestow  upon  him. 

IIenrv  G.«!(!tKTr. 

c.  M.  Chbstm. 

O.   II.  TlTTM.»S»t. 

i  he  fof  ^iiiiij^  r-  port  was  unanimously  approved. 
Immediat.  ly  aft  r  this  action  the  f«dbiwiiig  resolutions 

were  unanimously  adoj)'..  d  : — 

"  Whereas  Coinmaiul-T  Robeit  K.  Peary  has  readied  the 
Nortlv  Pole,  the  ;?oal  ■sought  lor  centuries;  and 

■■  Whereas  this  is  tlie  greatest  geographical  .ichievement 
that  this  soc:'  ty  can  have  op|>ortunity  to  honour  :  There- 
fore 

"Resolved,  That  a  special  medal  be  awarded  to  Com- 
mander Peary." 

Time  Record*  on  Dash  to  Pole. 

Referring  to  the  time  occupied  by. Peary,  in  his  last  dash 
to  the  Pole,  Mr.  Gilbert  II.  (^rosvenor,  mrector  and  editor 
of  the  National  Geographic  Society,  sajvi 

"  In  view  of  Ehe  recent  published  statement  by  a  Member 
of  Congress  doubting  the  di<itances  travelled  by  Peary  on 
his  last  northern  mdgo  jourri'  v.  I  have  gone  to  some 
trouble  to  obtain  correct  figures  from  the  narrative  of 
Peary's  last  and  previous  expeditions. 

"Anyone  who  cares  to  take  the  time  and  trouble  can 
verify  these  figures,  and  wiU  find  die  following  results : — 

"  Peary's '  average  distance  per  march  from  Cape 
ColumMa  to  where  Bartlett  turned  back  was  is-S  mites. 
Had  it  not  been  for  the  nortfi  wind  two  days,  settimi  them 
back,  this  average  would  have  been  13I  miles.  Between 
two  observations  taken  by  Marvin  the  average  of  three 
marches  was  16}  miks.  Several  of  the  marches  were 
ao  miles.  . 
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•■  Hi*  average,  from  the  time  Bartlctt  left  him,  to  the 
Pole  was  3b  miles,  llis  average  on  his  return  was  35-6 
miles. 

"  I'Or  ccMiiparisoii  with  the  above  figures,  as  showing 
that  these  avcrag' s  .m-  nut  at  all  c.xccssivp,  the  following 
facts  can  b<>  t.iken  from  the  nairativc  of  the  last  expedition 
and  previuui  ones  :— 

"  Penry't  last  two  marcfaet  cn  the  nCitra,  from  Cape 
Ctolumbla  to  the  ffaojrvrti,  were  45  miles  eadi.  On  this 
veA  previous  expeditions  the  journey  from  Cape  Mccia  to 
tho  Ro^evelt,  a  distance  of  45  to  50  miles,  was  made  in 
one  llMrch.  The  distance  from  Cape  Columbia  to  Hecia 
WW  also  nuide  on  other  occasions  in  one  march.  The 
iiMftch  from  the  Roosevelt  to  Porter  Bay,  a  distance  of 
35  mlleSt  was  repeatedly  made  in  ei^t,  ten,  and  twelve 
noun.  MacMlllan  and  Borup,  returoiotf  from  Cape 
Morria  Jesup  to  the  ffoosnail,  made  the  mctaoce  of  950 
miln  or  man  in  ei^«  marehea,  an  averaflie  of  over 
31  milea  •  march.  Peary,  in  one  of  his  earlier  expedi- 
tions, made  th«  distance  from  Cape  Wilkas  in  Cape 
D'Urvtlla»  a  dktaaee  of  65  to  70  miles,  ht  on*  march. 
He  rMsaled!^  made  Uw  macdi  from  Cape  OUrville  tu 
Cape  rraeer,  a  dislaoce  of  40  miles.  In  one  inarch,  and 
in  the  winter  of  1890-1900  travelled  from  Etah  to  a  point 
in  Robertson  Bay,  60  milea  ^atant,  in  less  flmn  twelve 
hours. 

"On  hie  retum  fi«ai  tnd^andence  Bay  to  Bowdoiu 
Bay,  Peary  averaf^  so  miles  a  day  for  twenqr-five  suc- 
cessive marches;  a  10  milea  in  seven  suecessive  inarches 
<an  average  of  30  miles  a  day),  making  Uie  last  march 
of  40  miles,  all  these  with  dogs  not  driven  by  Eskimo 
drivers. 

"On  more  than  one  occasion  in  the  fall  of  1900 
Peary parties  went  from  LjUce  Hasen  to  Fort  Conger, 
both  by  the  Bellows  route  and  by  the  Black  Vale  route, 
distances  either  way  of  50  miles  overland,  in  ooe  oumh. 
This  after  the  sun  had  set  for  thr  winter. 

'*  In  February,  1^^,  before  the  sun  returned,  Peary 
{with  both  feet  froron  six  weeks  before)  sledtjed  from 
Conger  to  Cape  D'Urville,  a  distance  of  ov-.r  jcx:-  ii>'.!e*, 
in  eleven  marches,  in  an  average  temperaiure  of  53!° 
below  lero,  an  avcrag  ■  uf  .iboi:t  20  miles.  In  March  I'f 
.190a  he  went  from  Cr.v  Sabine  to  Fort  Conger,  .1 
distance  >'f  nul'     li>   ;.ki         ■.,  as  tr.i\  '  II-  iJ.  in  t'.v-  Ivf 

marches,  an  average  of  21  to  25  miles,  and  Liter  covert H 
the  same  distance  a|{ain  in  eleven  manfaes,  an  average  of 
ii  to  37  mil.!"*. 

"  In  f1>-  histo-y  of  polar  exploration  no  one  has  li.id 
M>  much  and  such  long-continued  training  in  ice  work 
:>*  Peary  :  his  speed  is  the  result  of  ksng  years  of  practice, 
rt^ultiitg  in  great  physical  endurance  and  skill  in  the  use 
of  the  ak4se/' 


NOTES. 

GLnwHnnt  !n  this  issue  Prof.  Bryan  deals  with  some 

a<p*^ts  of  the  remarkable  aiiroplane  flight  from  London  to 
M.inchester  accomplished  by  M.  Paulhan  on  April  37-j8, 
thf-rehy  winning  the  priie  of  xo.ood.  offered  by  the  Daily 
MmU  to  the  aviator  who  would  malte  Ale  crosft<«aotry 
lli^t  wttMn  twenty-fiDur  hours.  M.  Paulhan  left  London 
(Hendon)  at  s.j»  p.m.  on  .\pril  27,  and  descended  at  Lich- 
field— 117  miles  distant — at  S>to  p.m..  that  is,  ih.  48m. 
later,  iir  1  It  Lichfield  at  4.10  m>mi>  «n  the  following  day. 
and  arrived  at  Manchcatei  at  5.90  a.m.,  the  distsnre  being 
AO  miles.  The  total  distance  covensd  with  the  one  stop 
was  thus  j#6  miles.  The  prire  was  presented  to  M- 
Paulhan  at  a  luncheon  given  in  his  honour  on  Saturday, 
and  a  loo-gii  "  1  :.ip  was  handed  to  Mr.  Grahame-White 
in  recognitioa  of  his  pludcy  eadeavour  10  aeeure  the  priie 
for  Efl^huid.  At  the  banquet.  t|^  editor  of  the  Dailr 
.Wa»7,  in  expressing  regret  for  the  absence  of  l,ord  North- 
ctiffe  o.T  .icvount  of  illness,  reminded  the  assembly  that  it 
wa«  owing  to  Lord  Northcliffe's  persooal  Initiative  that  the 
substaotial  priic  woo  by  M.  Paulhan  was  odered  for  oosa- 
piftifion.  He  stated  abo  that,  in  view  of  dm  great  import- 
ance  of    av-.ation   to   Grrat    Britain,   the  D^Sf  JI*U  will 
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immediately  offer  a  furtlier  sum  of  io,oooi.  for  a  flight 
which  the  conditions  will  be  announced  sllortl|r.  Mr. 
Grahame-White,  in  acknotv  l-df^in^  the  toast  of  his  health, 
said  ;lia'.  i!  is  his  intrntion  to  •:  xp^-nd  ihc  proceeds  of  t'n- 
Royal  Aero  Club's  testimonial  to  himself  upon  the  neoci- 
sary  organisation  for  an  ai$ropiane  flight  from  London  to 
Paris  "  which  I  have  made  up  my  mind  to  attempt  with 
the  least  possible  delay."  Though  we  have  no  sympathy 
with  mere  record-breaking,  such  flights  as  thos--  accom- 
plished across  country  by  M.  Paulhan  and  Mr.  Grahaoae- 
^^liite,  and  others  now  contemplated,  provide  practical 
demon=;tr:^tio:is  of  nrroplarir  r forni.inc':<:  which  will  makf 
the  British  people  realise  mose  than  anything  else  the  powi- 
bilities  of  aerial  navigation.  At  present  the  man  in  th^ 
machine  counts  for  everything;  and  an  airoplane  wfaicb 
Prof.  Bryan  considers  to  be  laterally  unstable  is  so  sUl. 
fully  managed  that  it  rist?s  sup-'rlnr  to  imp^-rfTtiwis, 
It  is  indeed  a  sign  of  proRrr  ss  in  th>^  111111:1^;-  in^nt  of  aerc^- 
planes  that,  without  a  trial  lligh;.  nml  aUout  nine  hours 
after  his  macliine  arrived  at  Hendon,  M.  Paulhan  should 
tnaki-  a  flight  of  tiy  miles  across  country  without  a  stop. 
N'o  doubt  much  yet  r- mains  to  Ix?  dam'  before  the  be»t 
type  of  construction  of  aeroplanes  can  be  determined ;  oe*«- 
theless,  the  (light  last  w«ek  irill  go  down  ta  history  m  b 
notable  achievement. 

It  is  announced  dut  Mr.  P.  H.  CoweU,  F.R.S..  chief 
assistant  in  the  Royal  Observatory,  Greenwich,  has  ben 

.Tpprt'nTrd  suf-  l  ip.tc ndi-nt  of  the  Nautical  Almanac,  is 
succession  to  Dr.  A.  hi.  W.  Downing,  who  has  retired. 

We  have  received  with  regret  the  announcement  of  the 
d  ith,  on  April  28.  of  Prof.  E.  J.  L.  M.  van  Benedsti 
professor  of  tooUygy  and  comparative  anatomy  in  tat 
University  of  Li^e,  at  ri«ty«four  yean  of  age. 

A  coN\-ERSAZiONB,  with  short  lectures  and  lantern 
demoostrationa,  wiU  be  held  by  the  Entonaologicai  Sooctr 
in  the  rooms  of  the  Gnl  Service  Commission,  Burlbigtan 
Gardens,  \V.,  on  the  even-nj;  of  Frid.iy,  May  37.  Fellow? 
of  the  society  and  others  interested  requiring  further  ps-- 
ticulars  are  invited  to  addre^  all  inquiries  to  the  honorw 
secretaiy,  convcrsaaone  committee,  ti  Chandos  Street, 
Caveodidi  Square,  W. 

Tm  valuai>le  collections  of  native  African  art  made  iff 
Mr.  E.  Torday  in  the  southern  Belgian  Congo  am  Mm 

being  classified  and  arranged  by  the  authorities  of  tfe 
British  M.isourn  The  most  remarkable  spcLinions  in  th- 
collection  are  the  wooden  portrait  statues  of  past  rulers, 
which  throw  a  new  light  on  savage  art  in  Africa.  Not 
in  importance  are  a  Splendid  carved  throne  of  the  pws- 
mount  chiefs,  wooden  caskets  and  cups,  and  specimem  «< 
remark. ibl-  textiles  resembling  v.  lvf :,  made  from  the  fiV» 
of  the  upper  skin  of  the  palm  leaf  (,raphta).  This  collar- 
doo  was  happily  made  before  the  almost  complete  d:>- 

j  appearance  of  native  art  wofk  due  to  the  importatiM  of 

I  cheap  European  productions. 

I    Trb  eouadi  of  Oa  tnstitatioa  of  Civil  EngfaiaeK  hv 

made  the  following  awards  for  paper?  durins;  the  ses^icc 
190^10 :— a  Telford  goW  medal  to  Mr.  C.  M.  Jacobs  (N<v 

'  York) :  a  Watt  gold  medal  to  Mr.  J.  D.  Watson  (Binrint 
ham>:  a  Goorge  SCepheasoa  gold  medal  to  Mr.  D.  A. 

'  Mathesoo  (Glasgow) ;  Tdford  premiums  to  Misiw.  F.  C. 
Buscarle:  ^Sur-d  r'.  i-J).  \.  Hunter  (Glasgow).  I.  C.  Bartin.- 
i^Tynemou  ih),  J.   Dalriel  and  J.  Sayer^  (Derby),  and  ] 
Shaw  (Birkenhead^ ;  and  the  Manbv  premium  to  the  Utt 

'  Mr.  C  \V.  HodsoQ  (Loodoo).   The  thanks  of  the  cauaol 

I  have  beeo  canv^yed  •»  dtslr  ooWeague.  Dr.  C.  A.  HsiriMfc 
for  the  paper  cootributcd  by  htm. 
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At  the  anniMl  g^oernl  meeting  of  the  lastitutioa  of  Civil 
Eagiiiears,  held  on  Tueaday.  April  36,  the  re«uit  of  the 

ballot  for  tJii.'  i-Icct'on  of  oflkt-rs  was  declared  as  follows: — 
Fttsident,  Mr.  Alexander  Siemens;  vice-preiidents.  Dr. 
W.  C.  Unwin,  Mr.  IL  BlUatfrCooper*  Mr.  K.  G.  Lyster. 
and  Mr.  C.  A.  Brereton ;  oiheft  mnmktn  0/  council,  Mr. 
J.  A.  F.  Aapinall  (Liverpool),  Mr.  B.  Hall  BIyth  (Edin- 
;>urgh),  Mr.  J.  A.  Brodie  (Liverp-Ml),  Mr.  \V.  I?.  Bryan, 
Cokmel  R.  E.  B.  Crompton,  C.B.,  Mr.  Wm.  Davidson 
(Auttralasia),  Mr.  E.  B.  Ellington,  Mr.  Maurice  Fitz- 
maurice,  C..M.G.,  Mr.  J.  P.  GriflTith  (Ireland),  Sir  Robert 
K.  Hadfield  (Sheffield),  Dr.  C.  A.  Harrison  (Newcastle-on- 
Tv.ie),  Mr.  W.  Hunttr,  .Mr.  G.  K.  Jr-bb  (liir:ningham), 
Mr.  H.  E.  Jones,  Sir  Wm.  Thonias  Lewis,  Bart., 
K.C.V.O.  (Aberitare),  Mr.  H.  D.  Lucncden  (Canada).  Sir 
Thomas  Matthews,  lion.  C.  .A.  Parsons,  C.B.  (Wylamnm- 
Tync).  .Mr.  A.  Ross,  Mr.  J.  \V.  Shores,  C..M.G.  {South 
Africa).  Mr.  F.  J.  E.  Spring,  CLE.  (Indi.-i).  Mr.  J.  Strain 
(Gbttgow),  Sir  Frederick  R.  Upcott,  K.C.V.O..  C.S.L, 
Sir  PhiUp  Watti,  K.C.B.,  Mr.  W.  B.  Wcrthinglim  (Derby), 
and  Mr.  A.  F.  Yarrow  (Glasgow). 

SciKNTiiir  work  in  America  will  benefit  l.irgely  by  the 
wili  of  the  l.Lic  iVof.  Alexander  Agaasix.  The  American 
Academy  of  .Arts  and  Sciencea  reeeivea  io,oool..  and  the 
National  Academy  of  Sciences  an  equal  stim.  A  bequeat  of 
5000/.  goes  to  the  City  of  Newport,  Rhode  Island,  for  the 
support  of  the  Coles  Labiirattu  v  and  for  usf  in  th''  main- 
tenancr;  of  manual  training  xn  the  city  schoois.  ihe  prin- 
cipal bfii'ticiary  is  Harvard  University.  Prof.  .Agassiz  ha«! 
left  to  that  institution  a  valuable  collection  of  books  aj^d 
instnimenta,  as  welt  as  a  legacy  of  30,000/.  for  the  g^nr  ral 
us'  s  of  its  Ntus.  um  of  Coniparativ'-  Zi'ology.  Another  sum 
of  20,000/.  is  IcU  to  the  president  and  fellows  of  Harvard 
for  the  publication  of  memoirs  of  Prof.  Afaadz's  own 
expeditions.  In  addition,  a  bequest  of  2400!.,  which  is  to 
pfwide  a  life  income  to  two  servants,  Is  to  revert  to 
iLirvard  on  the-  death  of  thrsr  servants  and  th^  ir  wiv>:s,  and 
the  bulk  of  the  estate,  now  to  be  divided  among  the  three 
fona  of  fbe  daceaaod,  la  abo  to  beeodme  the  property  of  the 
UaivenKr  ahouU  die  faanlljr  besooie  extiact. 

Dr.  C.  B.  PtowRiGiiT.  whose  d-zatli  was  announcL-d  in 
last  Week's  Nature,  b<  lon^^  d  to  the  schtxd  of  mycologists 
founded  bjr  the  Rev.  M.  J.  Berkeley,  one  of  the  pioneers 
of  modem  nqreotoigy  and  the  founder  of  plant  pathokigy. 
Of  this  Kbool  only  three  members  now  remain,  one  of 
v.horn  is  the  veteran  Dr.  M.  C.  Cooke.  Amon;.;  the 
members  that  assembled  annually  for  the  fungus  foray, 
held  under  the  auspices  of  the  celebrated  Woolhopc  Club, 
t^.  Plowright  was  always  noted  for  liia  advanced  ideas  and 
his  endeavours  to  elevate  mycology  from  the  old  Friesian 
rut  in  which  at  the  time  it  was  firmly  imbedded.  His 
espousal  of  the  hcteroecismal  theory  of  the  rusts  was  the 
cause  of  much  good-natured  banter;  nevertheless.  Dr. 
Plowright  commenced  ezperlRieota  and  infectians,  which 
were  continued  for  many  years,  and  resulted  tn  the  produc- 
tion of  tb'-  classic  work  entitled  "  A  Monograph  of  the 
British  Uredtrieifi  and  Ustilaginex."  A  §>>cond  publication 
of  importance  was  "  A  Monograph  of  the  Rritish  Hypo- 
myces."  In  addition,  more  than  one  hundred  papers  bear- 
ing on  systematic  mycology  and  plant  pathology  have 
appeared  under  his  name  in  various  publications.  He  was 
a  constant  visitor  to  the  various  fungus  forays  for  many 
years,  and  was  for  some  time  president  of  the  British 
Mycologicai  Socie^.  Uis  genl.olity  and  readiness  to  remove 
iCffictilties  from  amateur  mycologists  will  doubtless  be 
remeni?M  r  d  by  many,  who  will  sincerely  r^ret  his  removal 
from  amongst  them. 
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T»iB  eleventh  aesdon  of  the  International  Geological 
Congress  will  be  held  in  Stockholm  on  August  18-35, 

th.'  ^  xfM  utive  coinmitfce  has  prepared  a  very  attractive 
prograuune  botii  of  iiK-etings  and  excursions.  The  special 
problems  of  which  discus^don  is  invited  are  the  clasrifica- 
tion  of  the  pre^ambrian  system,  postpGlacial  climatic 
changes,  the  iron  ore  supplies  of  the  world,  the  geology 
of  the  Polar  r'gions,  and  the  sudden  appearance  of  the 
Cambrian  fauna.  The  excursions  are  divided  into  three 
groups,  those  before,  during,  and  after  tb«  congress.  The 
most  extensive  oi  the  preHmliiary  ascimleat  «dH  ba  oaa 
to  Spiubergen  tinder  the  conduct  of  Baron  die  Geer;  it 
will  last  three  we-k^,  and  will  be  devoted  to  examination 
of  the  very  varied  glacial  and  stratigraphical  geology  of 
Ico  Fiord.  The  cost  of  the  Meursion  is  30/.  Most  of  the 
other  preliminary  excursions  are  in  northern  Sweden,  and 
include  visits  to  the  great  overthnut  area  of  Jiimtland 
iind' r  the  (iircction  of  Prof.  Hogbom,  to  the  iron  ore 
depuiiits  of  Lapland,  to  Lake  Tornea  to  examine  its  ovcr- 
(hrusting  and  Pleistocene  geology,  and  to  the  peat  deposita 
of  Niirke.  There  will  be  short  excursions  during  the  coo* 
gross  to  localities  easily  accessible  f^om  Stockholm.  Sub> 
sequently  there  will  be  excuisions  of  from  three  to  fifteen 
days  to  the  chief  localities  of  geological  interest  in  southern 
Sweden,  including  the  Arcfasao  rodcs  of  die  soiith.weateri» 
coast,  tlie  island  of  Gotland  and  other  Silurian  localities, 
the  iron  mines  of  middle  Sweden,  and  the  chief  Mesozoic 
localities  of  Scania.  The  second  sieiision  of  the  A^ro- 
geologtcal  Conference  will  be  held  in  Stockholm  simuU 
taneously,  and  though  tiie  two  eongresaes  are  Independent, 
tjeolofjisTs  are  invite-d  to  Join  both.  In  pfparation  for 
llii:  diiicui^iuu  OI)  tile  iroi)  oru  rc&ources  oi  the  world,  an 
elaborate  collection  of  reports  on  the  iron  ore  supplies  of 
moat  countries  has  been  collected  from  the  geolo^cal 
surveys  and  mining  geologists.  It  has  been  edited  by  the 
g'^nera!  s^  i  rrtary  to  the  congresi,  Dr.  Gunnar  Andersson, 
and  is  b^ing  i!>3>u«:d  ut  a  pncc  of  3I.  It  consists  of  two 
quarto  volimies  of  1100  pages,  with  an  atlas  of  forty-two 
mapa  and  numerons  plates.  The  work  has  not  >'et  been 
issued,  but  from  tiie  list  of  contribtitioos  it  is  obviona^ 
a  most  valuab!-;  and  authoritative  statement  as  10  the 
available  supplies  and  distribution  of  iron  ore. 

Ths  weather  was  fairly  normal  over  ttie  British  Islands 

during;  April,  but  the  conditions  were  generally  far  less 
.settled  in  the  northern  and  western  districts  tlian  rlse- 
wh€r<e.  Sain  fell  with  ooosiderabla  frequency,  and  at 
times  the  meanmoMnti  were  la^.  especially  in  those 
places  where  tbundei  storms  oecwTsd.  At  Greenwich  rain 
fell  on  !tevcnti'<n  days,  yielding  a  total  of  265  inch's, 
which  is  i-oS  inches  more  than  the  average  oi  the  past 
sixty-five  years ;  of  this  amount  I'jO  inches  fell  on  April  16, 
when  a  sharp  thunderstorm  was  eoqierienoed.  The  mean 
temperature  at  Greenwich  was  47-5",  wideh  is  ct4*  below 
tile  average,  and  there  were  only  seven  days  with  a 
temperature  of  60"  or  above.  Frost  occurred  in  the  screen 
on  two  nights,  but  radiation  frosts  occurred  on  sixteen 
nights,  the  expoeed  tbannometer  registering  i.s^"  on 
April  3.  The  sun  wai  shining  for  ijo  hours,  which  b 
seventeen  hours  less  than  the  normal,  and  ther'-  wi  rc  thre*' 
days  absolutely  without  sun&hine.  There  were  only  three 
days  during  the  month  with  the  temperature  in  the  sun's 
rays  above  lao".  In  April  last  year  the  duration  of  bright 
sunshine  was  350  hours,  and  there  were  twelve  days  with 
the  solar  radiation  t  Mnp'  rature  above  lao",  whilst  the  mean 
temperature  was  49-6'",  and  the  aggregate  rainfall  1-64  inches. 

In  vol.  xxiv.  of  the  (TurMuland  Geographical  Journal 
Mr.  R.  H.  Mathews  describes  certain  sacred  stones  us' d 
I  in  burial  and  other  rites  by  the  aborigines  of  Australia. 
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One  Wlrkty,  known  as  Kopai  balls,  are  made  of  burnt 
grpsum  reduced  to  powder  and  moulded  into  a  kind  of 
concrete  with  ashes  and  Band.  Thesr  are  placed  on  ib-' 
grave,  and  the  spirit  is  supposed  to  come  OMt  and  lick 
tticm,  becoming  in  tliis  way  conciliated  and  friendly  to 
the  surviv  t:-,.    Aiinth.  r  of  stone  used  in  their  secret 

nte«  is  ground  down  into  a  blunt  point  at  one  end,  and 
marks  are  cut  on -the  surface-  with  a  sharp  stone,  shell, 
or  piece  of  Ixme.  The  object  of  these  markings  is  obscure, 
but  tl\i»y  certainly  convey  some  religious  or  symbolical 
meaning. 

Thb  Peabody  Museum.  Harvard  University,  continues 
in  vol.  iv.,  part  iiT.,  of  it*  Proceedings  for  the  current  year 
the  studie-.  nf  t'l  -  M.i\.i  Cmlii  -s,  uf  which  txvo  in<rtalmonts 
iiave  already  appeared,  with  an  attempt  by  Drs.  Touer 
and  Allen  to  identify  the  conventualised  animal  forms 
which  app<~:ir  in  these  remarknMe  Horurr.'->nt';,  A  Hftnll.il 
exaiiiinntion  shows  that  only  a  smalt  part  of  the  animal 
life  of  the  country  occupied  by  the  Maya-speaking  peoples 
is  represented,  and  while  some  drawings  are  fairly 
accurate,  there  is  much  difficulty  in  identifying  other  species 
which  the  artists  intend'  li  to  represent.  Only  those  forms 
of  animal  life  are  depicted  which  possessed  a  mythological 
signilicanoe  or  were  used  as  offerings  to  the  numerous 

deities  of  th"  Pnnth>^rin.  TIio  whoV'  irhrmr  is  thus  purely 
"Xligious,    and   the    reprodui  of   this    large   Series  of 

animal  figures  wilt  throw  much  li^t  on  the  obscure 
religious  system  of  this  remarkable  race. 

Messrs.  Dt  i-Air  and  Co.  have  issued  in  the  scries  of 
"  Eugenics  Lalx»ratory  Memoirs "  a  memoir,  by  Mr. 
David  Heron,  r.alton  research  fellow,  on  the  influence  of 
defective  physique  and  unfavourable  home  environment  on 
the  intellij^r  ];.:■■  'if  si  IukjI  i  hiMrcn.  The  memoir  is  based 
on  a  limited  survey  of  children  in  schools  under  the  London 
County  Council,  carried  on  under  the  direction  of  the 
medical  officer  of  thi^  Fdurntion  Committee,  .md  the 
characters  noted  inLludi;  the  s<..\,  age,  height,  weight,  and 
condition  of  the  teeth  of  the  child,  and.  for  certain  schools, 
the  stale  of  nutrition,  the  condition  of  the  ctothing,  the 
degree  of  cleanliness,  the  power  of  hearing,  the  condition 
of  the  cerviral  ^tunds  and  of  the  tonsils,  and  adenoids. 
The  methods  used  by  Mr.  Heron  are  in  several  respects 
novel  and  noteworthy,  and  the  data  based  on  the  measured 
characters  are  of  interest ;  but  the  memoir  should  serve 
its  most  useful  purpose  in  indicating  the  absolute  necessity 
for  clear  definition  when  qualitative  characters  are  to  be 
noted ;  the  classification  of  the  data  in  the  present  survey 
seems  in  several  eases,  owing  to  variations  in  the  personal 
equation  of  the  observers,  to  have  been  so  unsatisf.ii  !■  ii  \  ■ 
that  little  cotifidence  can  be  placed  in  the  results.  So  far 
as  they  go,  those  indicate  but  very  slight  correlation 
between  intelligence  and  the  other  characters  observed ; 
but  this  result  is  in  conflict  with  that  given  by  the  investi- 
g.uiiins  of  Dr.  Francis  Warner  in  i8S8-«ji  and  iSc)j-4,  to 
which  the  author  does  not  refer.  Dr.  Warner's  surveys 
show  a  high  correlation  between  dulneas  and  malnutri- 
tion.  and  between  dulness  and  (!■  vi  I  ipment  defects,  and 
these  conclusions  sctm  the  more  probable. 

AccoRoiKG  to  the  report  for  1909,  the  Rugby  School 
Natural  History  Society  continues  to  maintain  its  record 
for  good  work,  some  of  the  papers  being  of  a  high 
i  li.ir.ii  tr-r,  while  the  illustrations  of  foreign  I-epidoptera 
are  beyond  praise.  Whether  the  system  of  annually 
making  trips  for  the  purpose  of  obtaining  large  series  of 
the  local  I.cpidoptera,  illustrative  of  \.iii,ction,  and 
inrludlng  as  many  varieties  as  can  be  obtained,  is 
:iit(ig.'tii-r  ciesirable.  we  will  leave  our  readers  to  decide 

for  themselves. 
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I       '■  RfcCORDS   OF    THK    WeSTKRV    .\lSTRAI.lAS'    MlSEtH  AVO 

.  .\RT  CIallkrv  "  is  the  title  of  a  new  scientific  jouiml 
started  by  the  director  of  the  museum  at  Perth,  Westn 
Australia.  The  first  number'  is  mainly  devoted  to  an 
account  of  the  so-called  Mammoth  Cave  (a  decidedly  KiJ 
nam.    f. ,i  ili.it,  on  the  .Margaret  River,  and  its  oin- 

tained  mammalian  remains.  Some  of  the  latter  arc  de- 
scribed by  Mr.  Glauert,  and  referred  in  part  to  eiif^ 
and  in  part  to  extinct  species  of  marsupiab  and  noils' 

tremes. 

We  have  received  copies  of  the  two  volwnes  Of  Ik 

Attfi  de  la  SofiV(«f  UclvHiqtte  dcs  Sciences  Soiarfliis 
for  the  ninety-second  session,  1900.  Among  the  ront^rn-.^ 
of  the  first  volume  is  a  summary  of  Dr.  Fritz  Sarisin.  < 
'  Geschichte  der  Tierwelt  von  Ceyhm,"  the  fuU  text  «f 
tthich  we  have  received  for  review  in  another  and  lalw 
-•■r'.il.  In  anoth'-t  .nrt'clr-  Dr.  M.  Mikl:  (^iv-s  jti  uhi^ 
irah  d  account  of  the  physiography  and  plant-life  of  Cr««- 
land.  a  country  the  name  of  which  the  author  believet  tt 
be  derived  from  the  contrast  between  the  barren  coaM- 
line  and  the  green  carpet  frequently  clothing  the  stopr* 
of  the  more  inland  fjords.  .\  special  fe.-iture  of  the  counir* 
is,  indeed,  the  abundant  dwarf  vegeUtion  ctothing  aloiM 
all  the  elevated  ground  except  the  mountains,  tW«  bein< 
illusfratP<l  h\  ;i  phoTofir.iph  f.ik'-n  a  short  ili-ianr.  i-'ar'J 
on  Disco  Island,  while  other  photographs  sho»'  how  iias 
plant-growth  ha.s  in  the  course  of  years  coveted  ba»dfe» 
and  slabs  of  rocks.  /V  particularly  inferestinj;  p'lrtur' 
shows  the  rounded  shores  and  islands  of  a  typical  gUcier- 
landscape  at  the  mouth  of  one  of  the  fjords. 

DiscvssiNo  the  action  of  light  upon  the  green  psrts  cf 
plants  in  NaturwitttnstihttflUthe  Woehnschrift  (.April  31 
Dr.  Th.  I.ohr  directs  attention  to  ili.-  i;ivestip;atior*  o' 
-Senn  upon  the  changes  in  form  and  position  of  tb» 
chromatophores.  According  to  this  obserm-,  (lieiffwa 
colouring  matter  occurs  in  the  shnjv-  of  drops  or  gr-iin" 
the  grana.  invested  by  a  distinct  proiuplasmic  hty  r  ar-! 
I>ing  in  the  general  stroma  of  protoplasm.  Under  hrtujr- 
able  conditions  of  light  the.  chromatophores  are  polygpsal. 
but' when  subjected  to  strong  or  weak  light  they  conlnrt 
to  a  globular  form.  Reference  is  .itsri  m,i<l  •  to  the  h;7« 
thesis  advanced  by  Stahl  that  the  colour  of  the  chroouto- 
phores  is  regulated  so  as  to  avoid  absorption  of  heat  ran 
and  undue  transpiration.  The  latter  part  of  the  arttclt 
deals  with  the  conclusions  of  Wiesncr  regarding  the 
requL'  in  siu  of  plants,  ond  Haberlandt'i  explmalian  «f 
light  perceptivity. 

Ths  second  **  Masters  lecture "  on  the  productiea  of 
horticultural  varieties  was  delivered  by  Prof.  H.  de  Vri»* 
before  the  Royal  Horticultural  Society,  and  occupies 
first  place  in  the  Journal  (vol.  nxv.,  part  it!.).  Ht 
reci^nises  varieties  of  two  types,  those  whi.h  are  constatit 
at  their  first  appearance  and  others  whikh  are  continu^ftr 
sporting;  the  latter  can  only  be  fixed  by  "working  up  " 
As  an  example  of  his  method,  he  relates  his  experieocc  in 
tnring  to  obtain  the  wholly  pekiric  variety  of  UmHi 
vulgaris.  For  eight  years  he  iul<iv.i:.«d  the  ord'u^'^ 
species,  treating  it  in  various  ways  and  excluding  ali«;» 
the  (Kissihility  of  crossing  with  allied  forms;  during  thit 
period,  inflorescences  with  occasional  peloric  (heini-petei«> 
flowers  were  produced,  and  eventually  pbnts  prodoriiH? 
all  peloric  flowers  appeared  in  the  cultures.  He  bo:"* 
that  seed  was  obtained  from  some  of  these  wholly  peierk 
flowers.  In  his  book  he  states  that  the  seed  cane  eelf 
partially  true,  but  by  further  ru'-  vniion  and  sakcllsa  fc* 
reduced  the  "  reverts  "  to  a  small  percentage. 

It  has  not  h'-fn  the  custom  to  issue  an  aaaoal  report  os 
insect  pests  in  the  West  Indies,  but  •  sumoMi?  b 
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Ibhed  in  No.  201  of  the  Ag,ficuhuia,\  Sews  of  the  more 
MTtous  occurrences  of  pests  during  1909.  In  only  one  dis- 
trict, a  comparatively  small  nrra  in  Harbados,  was  any 
trouble  expertcnc^d  from  the  sugar-cane  root-borer 
(Diaprrpes  abbrevialus) ;  the  larger  moth-borer  {Caslnia 
<iruj)  was,  however,  reported  from  British  Guiana.  The 
cotton-worm  {.ilelia  arf>illacea),  which  was  very  abundant 
during  the  season  iqoK-y,  has  given  very  little  trouble 
during  the  present  season,  nor  have  any  other  cotton  pests 
been  reported.  Scale  insects  continue  to  attack  limes,  but 
no  severe  outbreak  has  ocrurr<'d  during  the  year  ;  parasitic 
fungi  are  known  to  orrur  on  these  insects,  and  probably 
aid  in  keeping  them  in  chrrk.  The  scarabee,  or  jacobs, 
of  the  sweet  potato  (Cryplorhyttchus  bataiae)  has  proved 
serious  in  Barbados,  and  cannot  yet  be  controlled ;  new 
methods  of  treatment  are  therefore  being  devised.  Another 
insect  about  which  further  information  is  required  is  a 
small  moth,  the  larva  of  which  lives  in  the  heads  of  ripen- 
ing sorghum,  and  causes  much  damage. 

The  sand-dunes  of  tlie  Libyan  Desert  have  been  studied 
bv  Mr.   M.  J.  I.l.  Beadnell  during  a  residence  of  three 


A  Bell  of  Dune«  in  Khir^a  Oa«i»,  loDlc  ns  nouib  or  duwnMream.    From  the  litagittfhkal  JfiurntU. 


wars  in  Kharga  oasis,  some  300  miles  south  of  Cairo 
{Gtogfaphxcal  Journal,  vol.  xx.w.,  .April,  p.  37*)).  Even 
*'here  superposed  on  irregular  sands,  the  dunes  show  a 
remarkable  linear  grouping  from  north  to  south.  The 
dunes  of  Abu  Moharik  thus  start  west  of  Cairo,  and  thenre 
form  a  belt  6  or  7  kilom<-trcs  wide  and  <>5o  kilometres  in 
length.  The  author  tran-s  the  sand  to  the  rocks  of  post- 
Middle-Eocene  age  that  border  the  Mediterranean,  and  not 
to  the  Nubian  Sandstone  of  th<'  southern  region.  Bctwrrn 
these  two  regions  lies-  the  tableland  of  Eoirenc  limestone, 
drains  from  which  may  supply  more  than  7  per  cent,  of  the  behaviour  of  materials  under  static  loads,  but  some 
calcium  carbonate  to  the  dunes  piled  up  in  the  oasis  of    hasty  applications  of  this  information  are  very  unfortunate. 


.-md  proves  to  be  15  or  16  metres  a  year.  The  finest 
material  from  the  northern  sandstones  is  probably  re- 
covered in  the  district  of  alluvial  loams  south  of  Kharga 
oasis. 

In  connection  with  Prof.  Silvanus  P.  Thompson's  recent 
experiments  on  the  physiological  elTects  of  an  alternating 
magnetic  field  on  the  human  body,  .Mr.  A.  A.  ('. 
Swinttin,  in  a  letter  which  appe.'irs  in  the  Electrician 
for  .April  22,  directs  attention  to  s4-veral  simpler  methods 
of  produt  ing  the  same  effects  which  have  been  known  and 
Used  by  medical  men  for  some  years.  If  the  current  from 
an  ordinary  magneto  machine  be  passed  from  the  hand  to 
a  wet  sponge  held  on  the  temple  behind  the  eye,  a  faint 
flicker  will  be  seen,  which  increases  in  frequency  as  the 
speed  of  the  machine  is  increased.  If  the  current  is  sent 
thriiugh  the  he.td  in  other  directions  a  metallic  taste  is 
produced  in  the  mouth.  By  making  the  arms  and  body 
into  the  secondary  of  a  coil  of  many  turns  carrying  a  high- 
frequency  current,  a  small  incandescent  lamp  the  terminals 
of  which  are  in  contact  with  the  two  hands  may  be  made  to 
li};ht  up. 

From  a  paper  by  Dr.  L.  .A.  Bauer 
in  the  March  number  of  Terrestrial 
Mngnelism  and  Atmospheric  EU'C- 
Iriiily,  it  appears  that  a  more  detailed 
examination  of  the  records  of  the 
magnetic  storn«  which  accompanied 
the  eruption  of  Mont  I'elde  on  May  8, 
i<K>2,  has  led  him  to  the  ron<iusion 
that  the  storm  was  not  instantaneous 
over  the  whole  earth,  but  that  it 
originated  about  14°  west  of  Mont 
Polee  anil  travelled  eastward  with  a 
velocity  of  al>out  7000  miles  per 
minute  round  the  entire  globe.  This 
re>ult  raised  in  Dr.  Bauer's  mind  the 
further  question  whether  magnetic 
storms  in  general  are  instantaneous 
over  the  whole  earth,  and  an  examina- 
tion of  the  records  of  the  disturb- 
ances of  January  2*>,  1^03.  and  of  the 
seventeen  cases  tabulated  by  Mr.  Ellis 
in  his  Royal  Society  paper,  has  led 
him  to  the  further  result  that  mag- 
netic storms  are  not  instantaneous  over  the  whole  earth, 
but  in  general  travel  to  the  east,  occasionally  to  the  west, 
with  a  speed  of  about  7000  miles  per  minute,  which  may 
be  reduced  considerably  in  the  case  of  some  of  the  larger 
and  more  complex  disturbances. 

Mb.  .Arthi  r  Morlkv  contributes  a  useful  article  on  the 
strength  of  materials  under  combined  stress<»s  in  Engineer- 
for  .April  29.    Undoubtedly  recent  experiments  on  com- 
bined stresses  have  furnished  interesting  information  on 


Kharga.  The  growth  and  movement  of  crescentic  dunes 
or  barchans  have  been  esjjerially  observi-d.  By  saturating 
the  concave  side  of  a  barchan  with  water,  it  became 
possible  to  cut  a  section  in  it,  showing  a  bedded  structure 
formed  by  sand  carried  over  from  the  windward  side.  Mr. 
I*eadnell  urges  that  this  justifies  the  older  view  of  the 
formation  of  the  steep  convex  face,  as  against  that  of 
excavation    by    scour    suggested    by    Dr.    Cornish.  Dr. 


\  static  determination  of  the  tenacity  of  a  material  is 
easily  made,  and  may  serve  as  a  useful  index  of  quality, 
but  it  is  well  known  that  a  simple  stress  of  about  one- 
quarter  to  one-third  of  this  amount  will  be  sufficient  tt> 
cause  fracture  if  frequently  reversed  in  direction.  What 
the  conditions  of  failure  may  be  under  combined  stresses 
which  fluctuate  are,  in  the  absence  of  experimental  evidence. 
It  present  unknown  ;  but  a  safe  load  may  as  well  be  pro- 


Cornish,  however,  in  the  discussion  on  the  papi.-r,  attributes  porfion.-il  to  the  static  tenacity  as  to  the  static  shear  stress 
•he  «lratifiration  to  sliding  following  upon  scour.  Steep  as 
'Iv:  inner  f.ice  seems  to  the  eye,  Mr.  Beadnell  shows  that 
't»  slope  cannot  exceed  33".  The  average  rate  of  pro- 
Sri^sion  of  dunes  in  the  Libyan  Desert,  from  north  to 
**'ufh,  is  now  for  the  first  time  measured  over  two  years, 
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at  elastic  failure,  and  it  is  much  too  soon  to  speak  of  the 
entire  revision  of  formula-  and  practice  affected  by  accepted 
theories,  or  to  hope  that  controversy  concerning  the  design 
of  crank-shafts  is  ended.  Rather  it  would  be  correct  to 
■,uy  that  <mly  the  fringe  of  the  question  has  Uren  touched. 
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A  MMHi  on  the  «irectB  of  aewaj^  and  sewage  gnses  on 
t'cirtland  cement  cniurrii-  was  read  nt  lli<-  Concrete  Insti- 
tute on  April  21  hv  Mr.  Sidney  H.  ("h.-imbrrs,  surveyor  to 
tho  Hampton  Urban  District  Council,  anJ  appears  in  the 
BmUm  lor  April  30.  Mr.  Chambert  has  had  special  oppor- 
tunitist  for  »tudying  this  problem  during  the  past  five  or 
six  years,  and  li;is  comr-  to  thr  rnnrlusion  that  the  f;as»8 
in  solution  in  sewage,  and  those  expelled  from  it,  arising 
from  Its  deeompMition,  do  act  injurioiMty  upon  Portland 
cement  oonerete,  «v«n  when  the  concrete  is  constituted  of 
■oufld  and  jjood  matvriab.  However,  little  danger  from 
<>to>ion  [if'il  1m-  fi  Mrr<I  provided  one  or  oth'-r  of  ih--  follow- 
ing factors  be  absent  : — (a)  a  high  degree  of  putrescence 
o'  the  sewage:  iV)  a  moistened  surlue,  which  held  or 
absorbed  the  putrid  gaset ;  (c)  the  pretence  of  a  free  air 
supply.    In  one  chamber  under  the  author's  observation,  as 

the  level  of  thi;  lliiuifi  fV-ll  it  li  ft  th-  loiiLT'-t'-        ttrd  with 

«  liquid  containing  sulphuretted  hydrogen  in  solution.  This 
■wet  surface  was  then  exposed  to  the  action  of  Ae  air 
supply,  which  oxidised  the  sulphuretted  hydrogen  with  the 
production  of  sulphur  and  sulphuric  acid,  and  led  to  the 
<l'i\iniposit\o:i  of  tlii-  coniTete,  the  liaio  Ihmh^j  ronverted 
finally  into  sulphate  of  linie.  The  exact  nature  of  the  inter- 
mediate compounds  cannot  be  staled,  but  it  is  probabk 
that  the  active  agent  is  sulphurous  acid,  as  cement  is  in- 
soluble in  sulphuric  acid.  The  decomposed  concrete  was 
w  isii-il  .iway  at  the  next  rising  of  the  liquid,  thus  '^NpiTiii-ig 
a  fresh  surface  to  the  action.  The  continuation  of  this 
cycle  led  to  the  formation  of  ^rooives  at 'the  varying  llqu<d- 
leveU 

Mssaaft,  Svaw  Sonninschiih  and  Oo.  will  public  in 
the  course  of  the  next  fortnight  a  volume  to  be  entitled 

"  The  Signs  and  S\tnbols  of  Primordial  Man,"  in  which 
Dr.  Albert  Churchward  explains  the  evolution  of  religious 
doctrines  from  the  esdhatology  of  the  andent  Egyptians. 

A  CLEARNNCE  catalogue  of  a  miscellaneous  collection  of 
liooks,  inchtding  works  on  America,  Africa.  &c.,  various 
<lomeslic  animals,  and  general  natural  history  and  litera- 
ture, has  just  been  issued  by  Messrs.  Jahn  Wheldon  and 
Co.,  Gn-at  Quoen  Street,  Kingsway,  W  .C.  The  same  firm 
announces  the  publication  of  a  work,  to  be  issurd  in 
tweni^->fivi>  quarterly  parts,  on  "  South  American  Omith- 
«lcgy:  a  Manual  of  the  Birds  of  Continental  South 
America,  from  the  iMhmus  of  Papain.^  to  the  Straits  of 
Magellan,"  edited  by  Mr.  H.  Kirke  Swann. 

MM.  GAUTMtnt>VtttJws.  of  Paris,  h«v«  issued  in  their 

"  Savants  du  Jour  "  i':  s  .>  rii  in.>k;r;i;i'i,  by  M.  Ernest 
l.«bon,  dealing  with  Prol.  tiaston  Darixius  and  his  work. 
The  book  opens  with  a  biography  of  the  distinguished 

mathematician  and  a  list  of  the  many  distinctions  confemd 
vpon  him.  The  remaining  six  sections  are  concerned  with 

Prof.  Darbous's  contributions  to  mathematici!  s  ■%  .ind 
contain  several  appreciations  of  them  by  French  men  of 
scieaoa.  It  nsay  Iw  noied  that  rvof.  Darbouxls  writings 
«timber  419.  The  volwne.  irtUcb  costs  7  francs,  contains 
an  tfcellsnt  portrait  of  Prof.  Darboux. 

Wl  have  recvivt-d  from  Mossrs.  Ne«-ton  and  Co.  an 
advance  proof  of  the  first  portion  of  thrir  new  catahigMe 
concerned  with  **  Apps-Xewtoo  Induction  Coib,  3C>1Uy, 
High-frequency.  Static,  and  other  Electrical  .\ppararus  for 
Medical  Work."  .\n  introductory  section,  which  precedes 
<iM  pric«-Ust.  provides  the  general  meffical  practilioHer  with 
the  Information  npt^<^  tn  enable  a  begianing  to  be  made 
in  the  use  of  electrical  methods  in  his  practice.  The  cata- 
lojjue  «erve«,  incidentally,  to  show  with  what  powerful  aids 
recent  developments  in  electrical  scietioe  have  provided 
^reseot^^y  phyridans  and  surgeons.  Tbe  contents  of  (he 
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easy. 
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list,  arranged  m  they  are  SO  as  to  make 
will  ])rovr  of  great  Intvest,  not  only  to  medical 

also  to  electricians. 

Messrs.  Kegak  Paul,  Trench,  TrCbner  and  Co.,  Ltd.. 
have  published  an  eiglit'>r>nth  edition  of  the  late  Mr. 
Winwood  Reade's  "  The  Martyrdom  of  Man."  Reade, 
who  died  in  1875,  in  his  thirty-sixth  year,  smd  of  tins 

book  of  his  th.Tt  in  rotn:n''ii(  'tij;  it  hi'  intfr.dcd  **  to  prove 
that  Negroland  or  l.Tiicr  .\fiii;a  is  not  cut  off  from  the 
main-sr.'c.ijii  of  events  as  writers  of  philosophicii)  hi'ti  -y 
have  always  maintained,  but  that  it  is  connected,  by  means 
of  Istam,  with  the  lands  of  the  East,  and  also  diat  it 
has,  by  means  of  the  slave  trade,  powerfully  influenced 
the  moral  history  of  Europe,  and  the  political  history  of 
the  United  Stnt>-s.  I?ut  I  w.is  gradu.illy  led  from  the 
histor}'  of  .\irica  into  writing  the  history  of  the  world." 


OVR  ASIHONOhflCAL  COLUMN. 

Halley's  Comkt.— .Attempts  to  observe  H.ill'y"s  comet, 
with  binoculars  or  naked  t-;.-,  iJunn;;  tlv  p,)>t  wi—k  have 
>.hown  that  it  is  by  no  meaub  an  i-.isv  oljji  c;,  espL-cially  for 
town-dwellers.  By  getting  dut  of  tlif  town  on  its  eastern 
side,  thereby  leaving  the  inevitable  p.ill  nf  smoky  hazn 
behind  the  obs<:-rvi  r,  the  chance  of  seeing  rom  t  would 
be  enhanced;  otherwise  the  dawn  becoin--s  ino  bright  er^ 
the  cfiirir  t  r  sss  above  t)i''  liaz"  Ixjrderiii^;  iliu  lioriion.  .A* 
shown  in  til-  followinf^  lalilr,  tlie  canditions  with  regard 
to  sunriso  .iio  now  slightly  more  favourablr.  (>ut  ttir  inl'  rv.i! 
between  ronv  t-rise  and  sunrise  again  begins  to  decrease 


after  May  o,  and,  on  this 
increasingly  difficult: — 


May  6 

f,  9 


li 


Comet  rise* 
a.m. 
2.30 
3.19 
3.18 

3-30 


will 


Sun  rues 

4. It 

4.7 


Despite  the  unfavourabl.'  cundltions.  scvt  ral  <iiis'T\'  rs 
have  reported  Seeing  the  camel  with  binoculars.  Thu?.  Mr. 
W.  n.  Tripp  writes  that  he  saw  it  plainly,  from  Isleworth. 
with  a  binocular  field-^lass,  from  3.0  to  3.30  a.m.  cm 
May  3;  to  the  nak- d  '■>•■  it  was  a  very  faint  object  south 
of  7  Pcgasi.  In  addition  to  a  bricht  nucleus,  there 
appcarr^  t>i  )>•■  an  appreciable,  thouf;h  short,  tail,  of  which 
Mr.  Tripp  sends  a  rough  sketch.  Other  naked-eye  observa- 
tions  have  also  been  recorded.  Sir  Robert  Ball,  t  l-;;rap! 
ing  to  the  Timfs  on  May  3,  said  : — "  Hall^-v's  •  iinv  t  wi-* 
observed  at  Cambridge  at  3  this  niornirii;.  Th'  stelLir 
nucleus  was  between  the  second  and  third  magniiudi^.  and 
the  tail  was  70  minutes  long." 

The  rapid  approach  to  the  earth  should  make  observa- 
tions easier,  the  distances,  in  millions  of  miles,  for  the 
next  few  days  being  us  follows: — May  6.  56;  Mav  10,  41; 
.\Iay  14.  37;  May  iS,  16;  May  ao,  14-3.  .After  M.iy  to 
the  comet  will  recede  from  us  at  about  tbe  same  rate  as 
it  is  now  approaching  us,  attaining  a  distaMs  of  aboHt 

42  million  miles  on  May  30. 

Some  interesting  articles  dealing  with  comets  in  general, 
.ind  Halley'«  in  particular,  appear  in  No.  ioj6  of  L* 
V<itufc  (.April  231,  which  is  wholly  devoted  to  the  subject. 
M.  J''an  Mascart  discourses  on  the  historical  importance 
of  Haliey's  comet  ;  M.  Rudaux  discusses  the  nature  of 
comets  and  their  orbits,  referring  to  many  famous 
examples;  and  M.  louchet  contributes  a  description  of 
comet  lotoa.  All  the  articles  are  profusely  illastrated 
interesting;  diagrams  and  photographs. 

.Anothrr  interesting  article,  in  whirh  D-.  H  V  Russell 
discusses  the  conditions  of  the  preSfr.'  avpi'  tir^r..  is  pub> 
tished  in  the  Sciemtifu  Amrruaa  for  .April  16.    He  paint; 

I  out  that  the  present  appaiirioa  is  a  favourable  ane.  --ini 

I  di<cu£3es  the  phenomena  wUch  may  be  observed.   One  of 
thr  iOustraidons  i<  a  reproduction  of  Prof.  Frost's  dbjectise- 

I  prism  spectrum  of  Janoary  14,  in  whidi  die 

I  is  an  outstanding  (eatwe.  Or. 
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interestiii);  sfMTiil.itlons  .ib  to  the  dviisitv  of  coiu' t,  and 
suggests  tluit  i^oK  >i)\vn  at  tti<j  r.ilc  ui  iwu  or  iliree 

per  cubic  inili',  would  probably  it-prLHcnt  fairly  well  the 
degree  of  rai' I.k  tion  nlft.iiiiliiy  :n  tlic  hcatl  at  the  time  its 
cro*S-S«:tit):i  w.i--  i::.5'.io  :nilL-s. 

In  No.  ^^l'4  v'f  ill'-  .1  (.'"'Ml  iiiuir/ie  Sachrii)it-  n  Hcrr  J. 
Holctschek  di>.  u-s  ihr  ].Mij;!h  of  the  cotiK  t  s  tail  at 
different  aoparitii'iis.  iipro^'rs  of  the  qui-stion  uhrther  the 
tail,  on  May   iw,  p  \ti  rul  far  enough  t.>  '  nw  iop  the 

earth.  In  1759,  when  the  earth  passed  through  ;li  plane 
of  the  comet's  orbit  on  May  14,  the  tail  exIiiL  :':  1  large 
fluctuations  in  apparent  length  ;  on  May  5  it  was  recorded 
as  nearly  47'^  long,  but  on  ^Iay  14  the  recorded  length 
5va5  but  so".  Herr  Hf>!*>tsrhf>k  j^ivos  thr  following  values 
t  til'"  l'--nt;''i  .'It  variiius  app.iritior.s,  ihr  first  being  a 
uitan  value,  the  Mxond  the  largest  valuo  recorded ;  the 
unit  is  the  earth'*  distance  from  the  sun  :-~i456,  o-jo, 
"J9;  '53i>  o-t^.  0-17;  1607,  006,  o  ia;  i68a,  0-10,  022; 
1759,  0-08.  ??;  i8js,  008,  017;  in  each  case  the  first  value 
is  probably  the  length  of  the  most  brilliant,  easily  seen. 
p.jrt  of  the  tail.  For  the  tail  to  reach  to  the  earth  on 
Mtiv  iri  its  length  must  be  0-15  on  this  scale.  Some  amount 
•  :  divwsiion  has  appeared  in  the  daily  Press  as  to  the 
probability  of  its  attaining  the  requisite  lengtb,  and,  to  a 
representative  of  the  Ddi7y  Mail,  .Mr.  Cromm^n  SII|U'-sted 
that  the  chances  are  about  even  ;  but  there  is  no  metluKl  of 
determining  the  probable  length  at  any  particular  time,  for 
comets'  tails  are  so  very  uncertain  in  their  behaviour. 

The  Vklocitv  of  the  Solar  Svstiui  is  Spack.— The 
r.  »ults  of  ,1  iv.v  determination  of  the  velocity  of  th'  •^nl  ir 
ii^tiui  ill  sp:u.'  .ire  published  by  Prof.  Stroobant  as  an 
extra<-:  frnni  tli.^  liulli'lin  de  I'Aiadimie  toy.  de  Belgique 
(So.  1.  pp.  j't-.^i,  Ityio).  After  dtsrussinfj  prpvioii*  solu- 
■Jons  of  the  problem,  he  taki  s  N-  -.vroirib  s  l.i^  r  v.ilu'^  lor 
r'l'"  apex  (A  =  J77-5°=  i8h.  30m.;  D  +  JS';,  ^vM.  fniai  the 
more  r'-L-'-iit  determinations  of  radial  vclocii:--.  of  stars, 
V  ifculatt.-.'i  the  displacement  of  the  sun  in  that  diri'rtion. 

From  the  discussion  of  the  velocitirs  of  forty-nine  stars 
situated  near  the  ;iK'.»ni«>d  apex,  Prof.  S»rr>obant  derives 
18-75  vi  loiitv         tr:in-.|,ition    of    <>,ir  svstem, 

and  from  liftccn  stars  so«n»un«ti!V  'Ii''  ^iDti-aptx  he  derives 
21-55  (>'■''  »*^-  Combining  lU'  ^.  r  suits,  he  finds  that, 
in  r^f^'.ird  to  sfsrs  visible  to  the  nake<l  eyp,  the  solar 
(vst-m  i.;  ri.iv.lling  towards  the  as.siimed  apex  with  a 
v  l.xitv  of  10  4<>  km.  per  scmnd.  This  value  is  a  little 
i'^s  th.in  thai  (i9-8QitN2  k:i..i  derived  bv  Campbell 
takinji  thf  a(i'-s  obtained  by  himself,  .-md  is  much  greater 
than  thnt  <  u<.y  km.)  found  by  Kapteyn ;  it  represents  an 
rmnual  displa<  lament  of  4- Id  astronomical  units.  Prof. 
*<froobant  tabul.it's  the  stars  discussal  by  him,  giving 
their  positions,  magnitudes,  s|HTtral  types.  &c..  and  shows 
that  stars  of  different  types  give  different  valurs  for  the 
vftecity  of  the  solar  system;  thus  twenty  .si.ir*  of  the 
Orion  type  give  a  mean  value  of  23-5  km.,  and  appear  tO 
conttitut«  an  individual  svstrm  in  the  stellar  univerae. 

Stm  CDUMna.— In  a  paper  vbMt  appears  In  Ko.  3, 
vol.  zud.,  of  th«  Asttophytieal  Jmtnud  CApril.  p.  134), 
Flrof.  Loula  Bdl  4bcu«Ma  tiw  reputed  colours  of  die 
comcf  in  doaUa  ftirt  in  retatioii  to  the  known  facta  con- 
eamiiig  the  colours  of  stars  and  their  mectra. 

It  w  a  fact,  established  by  many  invectigations,  that 
aaUQC  the  reported  colourt  of  double  stars  there  are 
Wnrra  tints  which  are  not  met  with  among  isolated  stars. 
That  this  is  not  due  to  any  physical  connection  between 
the  €omct  is  shown  by  the  fact  that  it  appears  as  strongly 
in  the  case  of  optical  doubles  as  in  the  case  of  binary 
•systems.  The  suggestion  that  these  tints  arc  merely  sub- 
jective effects  of  contrast  is  generally  countered  by  the 
statement  that  they  arf>  not  aUva\s  romplcnn  nt.irv,  but 
Prof.  Bell  shows  that  this  statenit-nt  is  not  ion.  luvjve. 

From  a  discussion  of  the  spectra  of  a  iiuuib'-r  of  doubl.  s,  , 
and  from  a  number  of  experiments  on  artifn  i.il  ^tars,  he 
shows,  falrlv  LodLluvi vciv ,  that  the  reported  tints  ar.-  pro- 
duced physinlo;;:!  .illv.  and  have  no  determined  objetiive 
"xistenre.  \s  an  fx.TmpI'-  of  the  evidence  deduced  from 
the  study  of  spectral  type,  he  mentions  59  Serpenti«,  where 
the  primary  type  i.  is  yellow  and  t!ic  srrondarv  i\\ir  'u. 
is  blue ;  a  type  ii.  star  of  a  bright  blue  colour  is  unknown 
amoni;;  isolnt'-d  stars,  and  logically  improbable.  His 
experttncncs  iihow  that  with  artificiat  stars  of  uae4|ual 
flM^itudes,  such  as  are  found  amoRg  double  Stars, 
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"  A^tiXtt  tints"  and  "  f.Ttigu<^  "  effects  probably  account 
for  the  curious  asaociations  of  colours  met  with  in  the 
records  of  the  eolowrs  of  mullipk  stars  aod  star«tusters. 

TiiE  FoRKAnoii  OF  SaTWH'a  RiNO  SvnsM.— In  No. 
44<>3  of  the  4slr«iioini««k«  JVackrfdttm  Prof.  Lewdl  dl^ 
cusses  the  causes  which  have  produced  the  present  eon* 
formation  of  Saturn's  system  of  rings.  Me  points  out  dtat 
coHHBensBraUBqr  of  period  hetwe«i  perturbing  and  per- 
turbed masses  Is  a  greater  factor  In  dictermlning  thdr  loci 
than  Is  the  more  direct  effect  of  attraction,  and  shows  that 
in  the  case  of  Saturn's  system  the  rings  have  their  present 
conformations  in  accordance  with  this  principle.  Thus 
Prof.  Lowell  shows  that,  despite  its  smaller  mass,  Mimas 
has  been  the  chief  fashioner  of  the  rings,  aided  by 
Enceladus  and  Tethys,  in  this  order.  Not  only  do  the- 
older  divisions  of  the  rings  show  this  commensurability  of 
period  with  the  satellites,  but  newly  discovered  divisiona 
occur  at  such  distances  as  would  give  conunensuraUUty 
the  greatest  effect. 


THE  WATER  PROBLEM. 

T^HE  discussion  on  the  constitution  of  watrr  wliich  took 
place  under  the  auspices  of  the  Farnday  Sijciety  on 
.-\pril  Jb  was  remarkable  loi  tlio  prtsLiice  of  two  dis- 
tinguished foreign  visitors,  Prof.  Waiden,  of  Riga,  and' 
Prof.  Ciuyc,  of  lieneva,  the  former  having  travelled  specially 
from  Riga  in  order  to  be  present,  whilst  the  latter  was 
.il>l'-  to  arrange  a  necessary  visit  to  London  in  such  a  way 
as  to  enable  him  to  present  his  paper  in  person.  Contri- 
butions to  the  discussion  were  also  received  fpen  Mr. 
Sutherland,  of  Melbourne,  and  from  Prof.  Nernst. 

Prof.  Walker,  of  Edinburgh,  occupied  the  chair,  and  in 
opening  the  discussion  remarked  on  the  extreme  complexity 
01  the  problem  of  ascertaining  the  real  nature  of  this 
commonest  of  all  solvents,  and  on  tlie  gjreat  progress  that 
had  been  made  in  recent  years  in  the  accumulation  of 
quantitative  data  for  its  solution.  « 

Prof.  Walden's  paper.  "  Is  Water  an  Electrolyte?"  In- 
cluded a  number  of  observations  that  had  been  made  In 
order  to  determine  whether  water,  when  dissolved  in  n 
medium  possessing  powerful  ionising  properties,  might  not 
itself  become  an  ewctrolyte.  To  secure  an  adequate  answer 
to  this  question*  it  was  considered  necessary  to  make  use 
(amongst  othen)  of  media  of  which  the  specific  inductive 
capacity  was  greater  than  that  of  water.  The  liquid* 
selected  were  hydrogen  cyanide,  HCN :  form  amide. 
H.CO.NH.;  nitroaodimethyhimine.  (CH,),M.NO;  formic, 
.idd.  M.CO.OH ;  and  sulplnuric  acid,  the  first  two  solventa 
being  characterised  by  n  spedGe  Inductive  capacity  greater 
than  84,  the  vafam  far  water..  In  passing*  It  may  be  noted 
that  Prof.  WaUen's  iBacovery  of  dis  uae  of  fbrmamide  as 
a  solvent  represenu  «  "  find  *'  of  extraoidinafy  importanco 
which,  even  It  It  stood  alone,  would  farm  an  adequate  ro- 
compense  tor  the  lahottr  involved  to  hu  maaMrly  survey  of 
the  wide  field  of  orgynlc  Bqidds;  this  solveni  appears  fco> 
reproduce  nearly  alt  the  vakiabb  quoKtief  of  water,  uw 
eluding  its  convenient  freezing  point  Mid  boiling  pdnt  and 
its  powerful  Ionising  properties,  but  will  mix  lireely  with 
important  groups  of  compounds  which  do  not  dfanolve  im 
any  marited  extent  in  water. 

Hydrogen  cyanide,  which  with  its  hijjAt  spedfie  Induellvo 
capacity  and  great  fluidity  provides  ideal  coodltfona  fer 
electrolysis,  was  found  when  used  as  a  solvent  for  water 
to  give  molecular  conductivities  of  the  order  of  0-000  as 
contrasted  with  300  for  a  salt  such  as  potassiimi  iodide ; 
the  low  molecular  conductivity  of  the  water  dissolved  in 
hydrot;.!!  i\.iiiid>;-  finds  .i  parallel,  however,  in  the  low 
Cflndiictivity  of  livdroi;>'ii  tvanide  dissolved  in  water. 
f\>rmamide,  with  a  '.imilar  -spcribc  inductive  capacity,  but 
much  smaller  fiuiditv,  xy.nr  for  thr  molecular  conductivity 
of  water  \aUj»-s  nlMiut  ocuo)  <li^lulv  hi):;hir  than  inr 
the  case  txf  fudrogen  cv.inidf.  In  tlie  <  .isc  of  formic  and 
suiphuiii-  ,icld^  the  specific  indurtiv  caparilv  is  lower  than 
thai  of  water,  sulphurif  acid  biMiit;  further  !iandicappc<l  by 
i"--  I'xtraordinarv  \i-(i.)sitv,  but  bcitli  solvents  j^ave  incrtavrd 
values  for  the  moietular  ronriut  tivily  c>f  w.itfr.  ii.iitii  Iv, 
about  0-17  in  formic  acid.  Init  rising  in  the  c.is.-  of  sulphuric 
acid  as  high  as  74.  From  these  observations  it  is  clear 
that  the  conductivity  attribnted  to  the  water  does  not 
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depend  «n  the  f  lijmVal  qualities  of  tfa*  solvent,  but  on  some 
(JbetnMal.  relationship  between  solvent  and  solute.  It  was 
suggested  by  the  author  that  water,  acting  as  an  ampho- 
teric electrolyte,  could  form  a  salt  when  tiuswd  either  with 
a  stroM  add  or  ndtii  a  strong  Imm,  and  that  the  hlfh 
condtictii^  of  sdxtures  «f  sulphwic  acid  and  water,  and 
the  sKitht  coMduclivlhr  of  mixtures  of  formic  add  and 
water,  wers  due  neither  to  free  acid  nor  to  free  water, 
but  to  the  prasenea  of  an  oaonlum  sulphate  or  formate  in 
the  liquMl.  The  absence  of  conducting  power  in  mixtures 
of  water  with'  hydrogen  cyanide  or  formaniide  was 
attributed  to  the  weakness  of  their  acidic  and  basic  quali- 
tifti  and  the  impossibility  of  cooibininig  them  with  water 
JO  form  a  salt-liKe  electrolyte. 

Prof.  Guye,  in  a  papor  "  On  the  natur»*  of  molecular 
associations  in  thn  special  rase  of  watcri"  referred  to  a 
new  formula  by  which  the  coefTiricnt  of  association  of  a 
liquid  might  be  deduced  from  its  molecular  surface  energy, 
;ind  showed  that  in  the  case  of  water  at  the  boiling  point 
it  gave  the  factor  196—3  value  considerably  lower  than 
that  I.-  I'M  li'  iliurj  by  Ramsay  and  Sin.  Ul-.  but  agreeing 
tlo«elv  with  .1  \.iUi«'  (i.f>R^  d«Hli!r>'d  hv  W.iIiI  m  hv  another 
method.  Hi'  .lUo  i!.'->'t  jh.  d  th.^  re-iil;<  nt  .t  i  .ili  uLitinn 
whereby  tliv  dr^;.  0  ,'is-.,>riiiUoii  of  liquid  «  .it'-f  io\i]<l 
c.'ilail.it'd  (unti  tlv  (Ir^f of  association  of  Ni'  a;n  0:1  th-' 
asiujiipi i' 'II  ;iiat  \.\\\  of  mass-action  held  j^hlhI  in  UdiIi 
•rases,  .ind  th;it  t!i.'  value  of  the  roiist.int  i  ■■in.iiivd  tiv 
same  thjiiuj;l)uut.  1. iking  the  figure  i  s»jv«j  f;iv\n  by  Hum- 
for  the  associaiiiiii  f.u  lar  of  steam,  the  value  i-oo  deduced 
for  wntT  was  shovvti  to  agree  satisfacforilv  with  those 
derivi'd  In-  the  Other  methods  referred  to  liI>o\'-. 

I  lie  values  given  by  I'rof.  (Uivf  lur  tli"  <  .x  iVu -..mU  of 
association  of  water  at  i<i'  \vi  1  ,  in  ili-  sviSs'^iu-  nt  dis. 
cu*sion,  referred  to  by  Mr.  B.m-ll'  i'i,  who  pointrd  out  that 
(if  corrM  n  tli^  v  would  rend«r  un;' iiubl  '  Sutli-rl  nsd's  theory 
that  liquid  water  is  a  binary  n;i\;ur-  of  Irihydrol  and 
dihydrol,  since  even  at  100"  it  wo.iM  Ix  iiecessarx'  tt<  .ivsijiue 
the  presence  of  rorriiderable  amounts  of  m^^noh^llrol  in 
order  to  reduce  th-  1  average)  association-factor  1>-  low  j. 

The  paper  by  Mr.  \V.   R.   Bouslield  and   Dr.    i.  M. 
I,<'-.vry,  on  "  Liquid  Water  a  Ternary  Mixture.  Solution- 
volumes  in  .\queous  Solutions,"  was  an  extension  to  other 
solutes   of   some    curious   obser\'ations   made    five  years 
previously  in  the  case  of  aqueous  solutions  of  caustic  soda. 
The  solution-volumes  of   the  soda   were  found   to  vary 
largely  with  the  concentration  and  with  the  temperature, 
the  mo«t  remarlcable  feature  of  the  variations  b>  ing  the 
occurrence  of  a  maximum  of  lolution^volume  at  about 
60"  C.  in  liquids  of  all  concentrations.  The  gradual  con- 
version of  th«  ordinary,  slightly  concave,  expansion  curve 
into  a  stronglj  convex  curve  had  now  been  traced  through 
a  series  of  sohites^-chloral  hydrate,  sugar,  acetic  acid, 
silver    nitrate,   potastittm,   sodium,   calcium    and  lithium 
chlorides.    The  curves  for  cmistic  soda  were  sho^vn  to  b<? 
intermediate    between    (hose    for    sodium    and  calcium 
chlorides,  and  to  form  one  m^'tntior  of  a  series  of  pro- 
|firecsiv«ly  changing  typ».    l  b    drooping  of  the  ends  of 
the  curves  was  shown  tn  depend  on  the  occurrence  during 
the  preparation  of  the  solutions  of  a  contraction  resulting 
from  tlw  formation   of   hydrates.    Such   a  contraction 
indicates  that  water  is  increased  in  density  by  combining 
with  a  solute;  in  order  to  give  deliniteness  to  this  concep- 
tion, the  suggestion  waa  made  that  die  density  of  cmn- 
bined  water  is  similar  to  that  of  its  denser  constituent 
<dihydrol>  in  the  free  state,  and  that  tiie  contraction  on 
dissolution  is  due  mainly  to  the  oonverrioa  Into  hydrate  of 
lighter  constituents  prcMOt  In  the  ttquid.  As  this  contrac- 
tion ki  die  turn  Of  Rthium  dilorlde  sohitions  increases  both 
above  and  below  40*,  it  follows  Hiat  a  ightar  form  of 
water  is  produced,  not  only  by  cool  11^  but  also  fay  heat- 
ing it.  The  presence  of  three  constituents  in  the  liquid 
ftcei  water  and  steam,  or  trihydrol.  dihydrol  and  mono- 
hydrol)  is  indeed  absolutely  necessary  in  order  to  account 
for  the  complex  changes  of  volume  that  have  been  oibserved 
in  water  and  in  the  solutions  prepared  from  it. 

Mr.  Sutherland's  pap«-r  "  On  the  constitution  of  w.it-'r  " 
had  been  circulated  bef<>re  the  meeting,  and  owing  to  lack  of 
time  was  taken  .is  re.id.  His  suggestion  th.it  thr  hexagonal 
svmmetry  of  ice  crystals  may  b<'  taken  as  evidence  in  f.ivour 
of  the  '•  trihydrol  "  formula  will  now  receive  more  seriou-- 
consideration  than  would  h.Tve  Iwn  the  case  a  ftw  vr.Tirs 
ago:  although  his  m   !^Hl  r  f  d'^uring  the  relative 'uses 
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of  the  atoms  differs  from  that  made  use  of  by  Bariow  and 
I'ope.  and  his  method  of  **  packing  "  is  not  the  '*  ctosest  " 
possible,  there  \%  no  douDt  that  the  general  scheme  of 
the  arrangentent  is  sound.  and  that  the  argument  from 
crvstal  structure  to  chcndea!  comtftathm  may  now  be 
accepted  »  both  legitimate  and  useful.  Unlike  Oe  previoi» 
authors,  -Mr.  Sutherland  considers  that  monohydrol  doe» 
not  exist  tn  liquid  water,  but  is  present  in  all  salts  contain- 
ing water  of  rrvstallisation.  He  attributes  to  it  a  density 
(i'3i  in  the  solid  and  1-36  in  the  Uquid  state)  consideraMy 
greater  than  that  of  dihydrol  and  1-09)  or  of  trihydrol 
(o-i|2  and  i>t>H),  and  in  an  appendix  gives  values  ror  a 
number  of  its  other  physical  properties. 

Prof.  Nernst's  paper  on  the  s|>ecific  heat  of  ice,  wator 
and  steam  was  read  by  Dr.  WiUmore.  The  survey  covered 
the  whole  field  from  —200°  to  the  highest  temperatures, 
but  attention  was  directed  >p'  cl;illy  to  minima  in  the  specific 
heat  of  water  vapour  und' r  moderate  pressures  and  of 
liquid  w  .iier  at  moderat«  )<  m[)  raturcs  ;  both  minima  wer? 
attributed  to  the  dissociat;<in  of  complex  molecules.  Th^ 
question  of  specific  heats  wa<  nls  1  il'.ilt  with  in  i  11  <<w 
the  S|i»*cific  heat  of  water  ot  crv>l.illisn)!i'ii  by  Mr  1,  i'. 
Sexton,  of  Truiii,   whn  li  r  - id  l<v    I )i .  J.   A.  llarker. 

In  th<^  rrjse  of  copper  suSphatt:  !!>.,'  tiist  lou:  molecules  of 
(i.iTiMii  d  were  found  to  have  a  specific  heat  o-4c,'t. 

ulnlvr  ihc  liflh  molecule  gave  the  value  o-!;o8.  Mr.  Bou^- 
tii  ld  pointed  out  that  the  vsilu''  o  >  h' '1  Rood  for  ih* 
combined  water  in  soluttoiLs  o)  pulas^ilim  chloriile,  th? 
heat  rapacities  of  whii  b  (  ould  be  calcul.it' d  .  01  m  tiy  bv 
assuming  th*-ni  to  ini\nii"s  of  free  waltr,  hydt ate-water, 
and  salt.  Dr.  nt' r  ]>.)int<r!  nut  that  the  values  now- 
given  agreed  weil  with  the  view,  in  supf)  trt  of  whieh  much 
evidence  was  available,  that  in  com[i'u.iul~  mh  h  ..^  1  opptr 
sulphate  four  molecules  of  water  were  definitely  associated 
with  the  metallic  atom,  the  remainder  being  peilwps 
attached  to  the  molecule  as  a  \'.hf>l''. 

Early  in  the  evening  Mr.  H.  H,  Baker  showed  a  re- 
markable exjieriment  on  the  inlluence  of  purification  in 
retarding  the  action  of  water  on  sodium  amalgam,  th" 
underlying  idea  being  that  if  water  could  by  purifir?!?;™ 
l>e  rendered  non-conducting  it  might  also  b-:  r-nd  r-.j 
chemically  inactive.  Similar  experiments  on  the  inactivity 
of  highly  purified  nitric  acid  were  described  by  Mr.  Veley. 

.\  complimentary  dinner,  the  first  in  the  history  of  the 
Far.'>da\  Society,  was  given  in  honour  of  its  foreign  guest*. 
Profs.  Walden  and  Guye,  on  Wednesday,  April  17,  und'^r 
the  chairmanship  of  the  president,  Mr.  James  Swinburnf. 
F.R.S.  The  English  guests  included  Sir  WiUiam  Ramsay. 
s:r  William  Tildm,  Sir  Joseph  L.irmor,  Prof.  H.  B.  Dixon. 
Prof.  Divers,  and  Dr.  Chree.  In  responding  to  the  toavt 
of  the  guests  of  the  evening,  Prtif.  Walden  referred  to  tS» 
srirntific  relationship  between  Ris<;sin  and  Great  Britain, 
remarking,  incidentallv.  that  thr  fir^r  Russian  chemist  wis 
an  Englishman,  sent  by  Queen  Kb?  ib.  th  *o  Russia  in  the 
sixteenth  century.  Prof.  Ciuye  du  h  n  :hf»  debt  which 
chemists  all  over  the  world  owed  to  Faraday,  and  gav 
an  interesting  account  of  Faraday's  visit  to  Geneva  wh<-n 
he  accompanied  Sir  Humphry  Davy  on  his  tour  tbrou^h 
Europe.  T.  M.  L. 


RBCEST  AnniTioss  to  IDF\S  RROARDISG 
THE  IMEHSAL  STKL  CTL  RE  Of  THE 
EARTH* 

BEVOKO  the  superficial  observations  made  by  g^lo^. 
not  extending  more  than  about  one  two-nundredtb  «i 

the  radius  below  the  surface,  even  by  Indirect  means.  « 
are  dependent  on  mathematicians  for  our,  ideas  regarding 
the  physical  state  of  the  earth's  interior:  these  ideas^ace 
biised  on  extrapolation  from  phj-sical  constants  obtaiaol 
in  the  laboratory,  and  ihrir  variety  extends  to  the  number 
of  possible  permutations  and  rombinatioRs  of  the  time 
prn^ii  id  states  of  matter — solid,  liquid,  and  gasaSBS. 
Hail'-v's  conception  of  a  core  and  shell  rotating  at  diffcnnt 
speeds  has  been  revived  bv  Sir  F.  J.  F.vons  (1878)  tui 
bv  the  distinguish'^  founder  of  this  .seri'^s  of  lectures  to 
explain     the     secular     variation-  r:i  ignetisTn.  The 

l.aplacian  hvpofhesis,  based  on  i.  i.ii.'uuh 'a  theorem,  is  no* 

PbikiiioiibHai  Socictr  on  Uarcb  ja,  by  a«r  IImmu^  H.  Hoiiaad,  ILCI.E.. 
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f>«ing  superseded  in  many  minds  by  Chaiulj.  rlin\ 
ptanctesimal  theory,  after  having  inspired  petrolo^i-is  with 
,1  vain  hope  of  fitvlinj^  traces  of  ttv:  primeval  !>la;4^;v  <  rust 
.iinong  the  Ari:h.(.Mn  j^neisses.  Avtrunoiners  prefer  ii  solid 
jjlobe,  but  on  ^'rjuiuls  iJlff.riTU  from  tluivc  assumed  by 
llupkins  and  n-  fust  accepted  by  i.ord  Kelvin.  Arrhenius 
.  ■11  lui|.  s  in  favour  of  a  gaiicous  core.  like  that  postulated 
i  >  Kiavr,  but  of  larger  dimensions  than  the  gaseous  core 
sujK'-s'ed  by  Dr.  Wilde, 

Theories  regarding  the  processes  of  ron<iolidation,  the 
l^radient  uf  pri.s^ure.  and  the  deep-seated  rise  in  tempera- 
ture are  rquallv  varied.  Until  this  ye.ir  all  agre»-d  in 
i.~u-i.in^  til.-  'Mrth's  jriV  rior  to  bo  hot.  but  Prof.  Sirhwar/ 
(low  prefers  1,1  ihink  :t  is  rold.  So  long  as  radio-active 
bodies  were  unknown  th'_^  .ipp.iri  nt  rescrvc.s  of  heat-energy 
offered  the  world  ,t  sluirt  life  ;  but  its-  nrtunrtnl  vnhic  h.n<5 
ni>W  b'-cn  inert-. (snil  .ilmost  iiulrfinit.  Iv  b\'  th'::  distoMrv 
of  radium  in  i-tnb.irrjssin^jlv  lirj^.'  quantities,  and  Prof. 
|i)ly  warns  Us  tiiat,  ;rsi.  .i(|  of  pi  .n;r-ful  cooUng,  the  piVttRt 
"  age  "  may  fnri  in  cata:»trophtc  heating. 

The  ncan  St  approach  to  actual  obiiervatian  regarding 
the  deep-seated  p.irn  of  the  globe  is  recorded  by  the 
«=ismograph  as  inti  i  pr.  •••A  bv  R.  D.  Oldham,  who  aptly 
compar'"!  th»  seismogr.iph  with  the  spectroscope  as  an 
iri*truni«  nt  fur  examining  inaccessible  objects.  The  first 
-ind  second  phases  of  long-distance  seismographic  records, 
which  are  due  to  waves  passing  through  the  earth  by 
rftproximately  chordal  paths,  show  a  reduction  in  velocity 
•\V.fn  there  is  a  sufticient  distance  between  the  origin  of 
the  shock  and  the  recording  instrument  for  the  assumi'd 
chordal  paths  to  pass  through  tin-  inner  tWO-flftllS  of  the 
earth's  core,  while  the  distortional  waves  are  apparently 
di'iperscd  by  refraction  when  the  Or^n  of  the  earthquake 
and  the  recording  instrument  are  separated  by  about  140°. 
The  records,  which  are  confessedly  too  few  to  be  regarded 
a5  conclusive,  suggest  that  the  central  core  differs  in 
physical  characters  from  the  outer  three-fifth*  and  the 
superficial  crust.  Similarly,  the  vibrations  that  past  tinder 
the  great  oceanic  depressions  indicate  elistir  conditions 
differing  from  those  under  the  continental  plateaux,  the 
difference  being  apparent  to  a  dqith  of  tSamxi  one-quarter 
the  earth's  r.-Mlius.  This. last  conclusion  might  be  corre- 
lated with  the  nriattoa  in  (he  chemical  compotitton  in 
the  sub-oceanic  criist  cattaed  selective  ilenudation  of  the 
kind  indicated  by  Sir  John  Murray  in  1899.  nnd  by 
Chamberlln^  theory  reigarding  the  ori^  of  the  oceanic 

The  recent  discussions  end  new  data  obtained  by 
geodetists  and  geologists  to  check  Dutton^  theory  of 
isa^agf  have  revived  interest  in  the  deq>-eeated  parts  of 
the  superfldal  crust.  The  remarkable  work  recent^  done 
la  Inma  by  DBrrard  and  Lenox-Conyngham,  when  corre- 
laM  Witih  the  results  of  the  Geological  Survey,  are 
espeeialty  important  In  showing  the  truth  and  the  limita- 
tioni  of  isostasy.  Burrard's  results  indicate  that  the 
Himalayan  heights  are  partly  compensated  by  deficienries 
of  subterranean  gravity,  and  that  greater  loads  are  main- 
tained by  the  rigidity  of  the  geologically  stable  crust  of 
the  peninsula  than  in  the  foldi^  p.-irts  of  the  c.xtra- 
pi?ninsu!ar  region.  The  deficiency  of  gr.iviiy  under  the 
outer  and  sub-Ilimataya  is,  however,  ean.ii;v  pronounced 
in  the  plains  near  the  southern  foot  of  tlv  rnni;.  ;  but  at 
:i  distance  of  about  i^o  miles  from  the  ftxit  of  tlu;  nioun- 
t:iins  thiT'-  is  .1  siibti  rr  ini  an  l).ind  of  high  gravity  parallel 
'0  till'  alluvium-hlltd  (janj^rtii  valley,  as  well  as  to  the 
four  Himal.iyan  zones — the  foor-bills.  composed  of  T  rtiary 
strata;  the  outer  Himalaya,  of  much  older,  unfossiiiforous 
s'diments ;  the  crystallin-  r.iti^e  of  snow-covered  peaks; 
and  the  Tibetan  highLinds  r,f  fo'isilifcrous.  marine  strata. 

■^rson  aftrr  Dii'tnn  pulilished  his  theuiv  of  isos'asv,  R.  S. 
Woodward  point.-d  out  that,  if  the  h:t;hl.inrls  continued  to 
rise  in  con^i.^ou'  tn  e  of  the  reduction  in  Ih'  ir  li>  id  Ijv  ; 
•  rrtsion,  and  the  depressions  rontinu.  d  t.>  sink  undrr  the 
.T  '-.v  ng  weight  of  .irrumulalin^  sp  iiiiiirrt,  tiv^  process 
si.i.kiSd  continue  indefinitely,  and  mountain  ranges  would 
thus  fii-. rr  ("^  worn  down,  while  new  folds  in  undisturbed 
areas  would  n'  \  r  .ir>i:i' :  but  the  geological  historv  of 
India  shoft  s  win  :in  I  lnw  this  procpss  m.av  result  in 
"  isost.ltic  silirid"."  |-"'ir  agfJ  hcfo'c  th"  fnd  of  th" 
Mesoxoic  era  rl\''rs  of  f.niidvvan.il md,  v;r'  tMi''<l 

away  as  a  great  continent  to  the  south  and  west,  poured 
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their  loads  of  silt  ini:>  iUl-  Eurasian  oco.ui,  of  whirh  thi* 
southern  shore-line  approathrj  the  line  rmw  ovuupii-'d  hy 
tlv  Himalayan  sji<n\ ->  in<  r.  d  i>-.iks.  With  thi-  lo.iding 
dnw  n  of  the  nortlv  i  n  iittiir.il  of  ( i.mil w.inalant),  thi- nurlhern 
part  of  thi^  (.•■intini  lit  ln.<  anif  stn.trhf-d,  and  nornial  faultS 
Were  develop,  rl  with  a  ^i-  nrral  ei«i.£  to  weit  trond. 

Sonv:'  of  tlv:-  fauUs  ol  this  kind  occurring  in  the  Ci  ntrnl 

I'rovincei.  w  ■  r.  shu-.v  n  \i\  \  .  >Ci.  Medlicott.  So  lon^  .i^o  .11 
1S60,  to  tji^  prf -I  londw  an.i  (th.it  is,  prc-C.irlx)nifrrous)  in 
age,  othtrs  wn'  fornittd  before  the  Upper  Gondw.ma 
(I.owr  r  M.  suzolc)  strata  were  formed,  while  the  l.itfst 
alftit'd  tlv  Xiiun^i^r  Gondwan,-T  beds,  and  became  channi  ls 
fiir  tlv:  I  pp- r  <'rri.u  (  .:)us  b.isalts.  'Die  ^;";ncr.il  trrrid  of 
tht;  t'r.'tac  ijus  dvk^  s  in  this  part  of  Iikdia,  and  tin-  pn,- 
val.-.n(>_'  uf  nivrrual  faults  further  east  at  about  thu  same 
latitudf,  shown  in  various  geological  maps  published  by 
later  meniiti  is  .if  tip-  <  tfoTogical  Sutai  ;.  ,  indie. it-^  the 
nature  and  ilir'  ition  of  ili.'  tension  produced  by  the  un- 
loading of  ( II .ndw  inal.ind  and  the  siuuj ItanoOUS  depression 
of  thf  adjoining  oc>-an  bed.  Th<>  prorcss  reached  its 
climax  tv«\i,iids  the  end  of  Cretaceous  tinvs,  wlvn  the 
basaltic  magma  below  wclM  out  and  flooded  ntore  than 
joo.ooo  square  miles  to  .a  depth  of  nearly  a  mil", 

Presumably  the  tension  marked  by  faults  in  Central 
India  existed  also  in  areas  further  north,  where  the  records 
are  now  buried  under  th'"  OanRPtic  alHivivim.  and  the  band 
of  high  gravity  dctCLied  by  Hurrard's  plumb-line  and 
p<'ndulum  is  probably  due  to  concealed  bathoiiths  of  basic 
and  ultra-basic  ma|{mat  Which  were  injected  into  the  region 
of  tension  aflpr  the  manner  described  by  Prof.  R.  A.  Daly.' 
Then  followed  the  production  of  a  geosyncline  parallel  to 
the  northern  sh or'  -line  of  tite  okl  Gondwana  continent  and 
parallel  tO  the  subs.  qtjent  folds  of  the  Himalayan  range, 
whiL'h  arc  now  being  thrust  over  tow.irds  the  region  of 
d>  til  lent  gravity  between  the  visible  mountain  nui^e  Snd 
the  concealed  band  of  basic  bathoiiths. 

The  data  in  this  area  are  in  substantial  agreement  with 
Daly's  idea  of  a  persistent  sub-crustal  gabbroid  magmn* 
which,  though  possibly  Only  in  a  state  of  potential  fusion 
under  regions  of  normal  pressure-gradient,  may  become 
fluid  in  k>calitles  of  protracted  erosion  and  gradual  rise  of 
the  northern  shorO'line  of  the  old  Gondwana  continent  and 
agree,  in  general,  with  those  analysed  by  Hayford  and  others 
in  America  in  slMwiiiff  that  isostasy  am  be  detected  CMly 
when  the  visMe  misses  Over  wide  areas  are  concerned; 
further  data  of  this  kind  will  permit  of  the  detenninatieo 
of  the  minimum  loads  that  am  be  maintained  by  the  crust 
in  old  stable  land  surfaces  as  compared  with  the  apparently 
snwiler  hmds  mrintained  In  recently  folded  reflions.  If  the 
sequence  of  events  in  India  las  been  correctly  traced,  it 
shouM  be  possible  to  InAcate  areas  on  the  earth  which 
are  in  danger  of  basaltic  floodings  and  of  bter  foifing 
movements.  In  South  Anaerira.  for  instance,  the  nortti- 
flowing  tributaries  of  iho  Amazon  and  the  Aragoaya  are 
possibly  developing  conditions  on  the  old  land  surface  of 
Brazil  similar  to  those  that  on  Ciondwanaland  preceded  the 
outburst  of  the  Deccan  Trap  in  Cretaceous  times. 


THE  HULA,  OR  FOLK-DRAMA  OF  HAWAII. 

""PflF  Iltila.  or  natiorial  folk-drama  of  Hawaii,  has 
alreaiK-  U.'<«n  ra«ualU  d'  sciilM-d  hy  the  Rev.  W.  Ellis 
in  his  "  Polvnfsian  Krs.  .in  Ivs. "  anil  has  Vi'-en  noticed  in 
the  "  Trav  Is  "  of  Capt.iin  Cook  ;  hut  it  was  left  to  Dr. 
\.  I?.  Em^ison  to  undertake  a  dt  'ail.-d  investig.ition  of 
the  unwritten  literature  of  th"  Island,  and  to  make  .1 
collection  of  the  soiil;s  sun:;  in  tin  se  pi  rfcirmances.  The 
results  of  this  study  have  b'-'ti  puhhshcd  in  Bulktin 
No.  _v'^  of  the  .American  Bur.  .ui  of  I'thnology.  Wc  may 
congratulate  this  institution  on  having  now.  for  the  first 
tinie,  uiifl-r  tlie  authority  of  a  special  Act  of  Congress, 
extended  its  operations  beyond  the  bounds  of  the  .American 
continent. 

The  Hula  is  a  special  form  of  folk-drama,  dealing  in  a 
series  of  inipassioned  lyrics  with  many  phases  of  the 
national  ni\tholnf;>-  and  tt.idi:inn<!.  The  poet^-v  is  of  a 
highly  roni.uitic  .md  si  nsuoas  t\p.  ,  including  tfi- nv  s  con- 
neeffd  with  human  love  and  life,  the  processes  of  nature, 

1  ' '  Abysal  Injection  M  a  CsMsl  CooAlioa  and  m  an  Sttcl  of  Umuilria- 
byiidiag,"  by  R.     thlf4i^iur.  fffrnh'Sti^  *mf;        W9-  ^"f*^  • 
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the  mysteries  of  the  spirit  world,  described  by  a  scries  of 
metaphors  and  personifications.  Much  of  it  is  of  vet7 
ancient  date,  and  is  hardly  intelligible  even  to  the  best 
native  scholars  at  the  present  day.  In  studying  the  trans- 
lations and  analysis  of  Dr.  Emerson,  we  cannot  avoid 
the  suspicion  that  much  is  vague  and  uncertain,  and  that 
the  interpretations  may  sometimes  ascribe  to  these  appar- 
ently meaningless  songs  a  significance  which  reflects 
modern  romantic  conceptions  alien  to  the  spirit  of  the 
early  singers.  Throughout  the  whole  drama  the  themes 
are  essentially  religious.  The  chief  deity  invoked  is  Laka, 
the  impersonation  of  the  powers  of  vegetation,  who  is 
addressed  in  special  hymns  and  worshipped  at  an  altar 
adorned  with  leaves  and  flowers  of  those  plants  which  are 
believed  to  be  specially  acceptable  to  the  goddess,  because 
they  are  the  forms  in  which  she  prefers  to  manifest  her- 
self. With  her  are  invoked  the  spirits  of  the  wood,  which 
resemble  the  fairies  of  Europe,  Pele,  the  goddess  of  the 
volcano,  and  her  sister,  Kapo,  who,  like  the  Mother 
goddesses  in  other  parts  of  the  world,  assumes  a  dual 
form — benevolent  as  a  sylvan  deity,  chthonic  or  lewd,  the 
latter  phase  being  only  occasional. 
As  Mr.  h.  Lang  has  pointed  out.  the  mysteries  of  Greece 


Woiran  playbiR  on  ihc  N<Mc-l1uie<Ohc-l.ano-ihu). 


can  best  be  interpreted  on  the  analogy  of  rites  among 
savage  or  scmi-s.nvage  races.  The  Hula  accordingly  pre- 
s*-nts  notable  rtsumblanrts  to  the  Greek  Eleusinia  and 
similar  celebrations.  The  performers  are  carefully 
selected  ;  they  must  observe  stringent  purity  tabus,  sexual 
license  being  prohibited  ;  they  are  kept  in  a  special 
enclosure,  which  they  must  never  leave  except  with 
muffled  heads,  and  they  must  engage  in  no  conversation 
beyond  its  limits;  above  all  things,  they  must  avoid  con- 
tact with  a  corpse.  As  the  Greek  hierophant  proclaimed. 
"  Ye  mystae.  to  the  sea  !  "  in  Hawaii  the  performers  rush 
into  the  ocean,  going  and  returning  in  a  state  of  nudity  ; 
there  is  a  jKiss-word  of  admission,  a  prayer  at  the 
beginning  and  end  of  each  performance,  and  a  special 
supplication  for  the  removal  of  tabu  ;  a  ritual  dress, 
modelled  on  the  primitive  fig-leaf.  Finally,  the  central  ait 
of  the  rite  is  a  form  of  sacrament.  \  cooked  pig  is 
brought  into  the  .nssembly,  and  the  hierophant,  acting  as 
rarver,  "  selects  the  typical  parts — snout,  ear-tips.  tail, 
feet,  portions  of  the  vital  organs,  especially  the  brain 
(io/o).  This  last  it  is  which  gives  its  name  tn  the  cere- 
mony. He  sets  an  equal  portion  before  each  novitiate. 
Each  one  must  eat  all  -h*.  is.  laid  before  him.    It  is  a 
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mystical  rite,  a  sacrament ;  as  he  eats  he  consciously  pir-  j 
takes  of  the  virtue  of  the  goddess  that  is  transmitud  'ss  > 
himself." 

I  The  Hula  assumes  various  forms.  A  special  type  is 
assigned  to  each  instrument — the  drum,  the  gourd  rattk. 

I  the  bamboo  rattle,  a  kind  of  xylophone,  pebble  castuc.< 
a  hollow  bamboo  beaten  on  the  ground,  a  Jew's  harp,  and 
that  remarkable  instrument  the  nose-flute.  Others  indufr 
the  use  of  marionettes,  or  mimetic  delineations  of  animais. 
as  the  shark  and  do^  dances. 

On  the  whole,  this  elaborate  study  of  a  primitive  loSt- 
drama  is  interesting  from  many  points  of  view— »  2 
description  of  savage  music  recorded  in  the  recogniH^ 
notation  ;  as  throwing  fresh  light  on  the  problem  of  thr 
mysteries ;  as  a  new  conception  of  folk-poctry,  with  i?» 
sensuous,  enigmatic  lyrics.  Lastly,  it  throws  nwrl  Ej^ 
on  the  interpretation  of  the  popular  mythology  and  nif- 
tions.  If  we  cannot  always  accept  Dr.  Emerson's  intf?- 
pretations  of  the  materials  which  he  has  collected,  we  cw 
admire  the  industry  and  insight  which  appear  througbc^. 
this  volume. 


PIGMENTATION  AND  CANCER. 

■pJOES  the  absence  of  skin  pigment  predispose  whits  mr 
^  to  cancer?  This  question  has  been  answered  in  tb; 
afTirmative  in  a  paper  '  which  has  attracted  some  attenrio: 
The  author.  Dr.  Watkins-Pitchford,  adduces  instancrj  ( 
the  inverse  ratio  obtaining  between  the  degree  of  pigovrti- 
tion  of  the  skin  and  of  the  body  cavity,  and  explairu  tlij: 
the  external  and  internal  pigmentations  protect  the  tt»P>^ 
from  excessive  "  irradiation  "  by  actinic  rays,  of  which 
the  influence  is  assumed  to  be  highly  inimical  to  the  lifet^ 
the  individual.  More  weight  would  have  attached  to  hi* 
observations,  in  whatever  bearing  they  have  upon  raiitt:. 
had  the  thickness  of  the  body  wall  been  considered  in  ?»U- 
tion  to  the  degree  of  internal  pigmentation  and  the  ttifV. 
I  penetrating  powers  of  many  of  the  rays  loosely  caM  ' 
actinic. 

I      "  White  man  is  of  all  animals  the  most  liable  to  cancff  "' 

1  forms  the  postulate  from  which  the  author  elaborate*  hi' 
views.     This  is  an  old  dogma  which  is  by  no  latv 
universally  accepted  as  true,   and   for  certain  individoii 
organs  is  now  proven  to  be  false.    For  example,  canrtr  c' 
the  mamma  is  probably  as  frequent  in  Indian  hospitals 
it  is  in  Lon<lon,  and  it  is  as  common  in  the  mouse  as  it  h 
in  the  human  female.    It  certainly  occurs  in  the  natn* 
.African  negress  more  frequently  than  was  formerly  op-  1 
posed.    However,  the  author  brings  this  first  postulate  ir«  | 
line  with  his  second,  "  the  absence  of  effective  pigmenta- 
tion, or  other  form  of  external  protection,  in  white  nuo 
is  the  primary  cause  of  his  liability  to  cancer  ";  the  tair- 
holds  for  domesticated  animals.     The  liability  to  caflf-r 
should  therefore  be  found  increasing  in  proportion  a<  |W- 
mentation  is  decreasing,  and  the  true  albino  of  any  sp<o»- 
man  included,  should  display  the  greatest  liability  of  a? 
\  table  is  given  to  illustrate  the  scale  of  liability  of  Mafi;^ 
brown,  red,  yellow,  and  white  r.ices  of  man  by  rstija^- 

I  tions  of  "  probable  "  cancer  death-rates  for  Zulus,  Tamil? 
Red  Indi:ms,  Chinese,  Italians.  English,  Dutch, 
Swetles.  The  figures  can  be  definitely  stated  to  be  wt*^ 
less  for  purposes  of  comparison.  Those  for  the  Chine*  ''' 
the  United  States  are  meant  to  show  the  interwi**' 
incidence  of  cancer  in  the  yellow  race ;  but  why  not  bi\' 
chosen  the  Japanese,  who  have  rel.itively  excellent  luncflJ' 
statistics  showing  more  than  j>,ooo  deaths  annuallv.  a»I 

'  who  admit  that  this  number  is  far  short  of  the  total.  «h>^'' 
would  represent  a  death-rate  probably  not  less  than  '• 

'  England?  The  Italian  figures  presumably  trfftff^' 
"  brown  "  man,  but  the  Italian  national  statisiif*  a« 
among  the  worst  in  Europe,  and  cannot  be  comparfd  with 
English  statistics.  The  table  merely  gives  a  lift  oi  :r- 
creasingly  worthless  figures  and  correspondingly  untro*:- 
worthy  records  of  the  occurrence  of  cancer.  The  arcumer' 
would,  however,  break  down  for  another  reawn— br  iw 
failure  to  explain  the  frequency  of  cancer  in  the  negroes  of 
.\merica  as  contrasted  with  its  real  or  apparent  infrequeeT 
in  Africa. 

1  "I.'Kht.  Piem»-nliil'f»n  and  New-growth.  b»inB  an  EmaT o" 
»f  Cane-r."    Fy  T>r.  Wilfreil  WnikinvPitchford.    Pp.  15A  "  '** 
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The  general  application  of  an  iiiVRr<;<^  relation  between 
degree  of  pif^mentalion  and  liability  to  cimcer  cannot  be 
maintained,  and  it  fails  rqu.illy  when  applied  to  explain 
the  varying  Incldcntp  of  :hL-  disr^isc  in  difterent  anato:i.ii:.i! 
siffs  ijf  til.!  body.  For  carciiioiiMi  of  the  breast,  the  argu- 
ni'-n!  is  mi:cli  as  follows,  i  h'-  woman  of  the  white  variety 
of  mankind  stands  onct  with  lier  mammae  projecting,  and 
fully  exposed  to  direct  solar  irradiation  ;  she  has  no  pig- 
ment or  hair  to  aid  her  delicate,  translucent  skin  in  protect- 
ing the  glandular  epithelium  lying  immediately  beneath 
the  nirface.  She  rovers  her  bosom  with  a  single  garment — 
the  flioniest  of  white  silk  blouses.  The  man,  in  addition 
to  wearing  shirt  and  underdotbingf  protects  his  chest  from 
irradiation  \if  cost  and  waistcoat  of  dense  dotJi  and  of 
dark  colour.  Hence  there  are  loo  cases  of  cancer  of  the 
breast  in  the  woman  to  one  in  the  man.  The  differences 
between  the  male  and  f  ■niat. ,  and  between  the  maintnarv 
gkads  in  the  two  sexes,  nr.-  not  of  the  subordinate  Import- 
ance assigned  to  them  in  deterniining  the  onset  of  cancer. 
I'hey  are  of  primordial  importance,  sine*  tile  diffsrsiKe 
between  the  male  and  female  obtains  for  all  species  Hable 
to  carcinoma  iBanUUB. 

The  frequency  of  this  form  of  cancer  in  the  woman 
•wuires  to  be  considered,  almost  certainly,  from  totally 
dinerent  points  of  view.  Not  only  do  the  ritas  of  predilrr- 
tion  vary  from  one  daas  of  vertebrate  to  aaodier.  but,  if 
the  Mammalia  themaelm  be  oooaidered,  sbhw  species  are 
very  tiabk  to  cancer  of  certain  organs  from  which  others, 
even  nearly  allied,  are  relatiwfy  or  altogether  exempt,  as 
ilhistrated,  e.|;.,  by  the  variations  in  the  frequency  with 
which  the  mamma  is  attacked.  The  liability  of  the  woman 
Is  merely  a  peculiarity  shared,  e.yf.,  with  the  female  of  the 
mouse  and  oog,  whereas  in  other  domesticated  mammals, 
«.g.  In  the  cow,  cancer  of  the  mamma  is  practically  un- 
known. Equal  degrees  of  "irradiation"  will  not 
harmonise  the  parallel  liability  of  the  woman  and  the 
female  wild  mouse  to  rancr  of  thi-  niamnia,  nor  will 
difTerences  in  "  irradiation  "  explain  the  exemption  of  the 
row  and  the  pr  oiv  n.  ss  of  the  tame  albino  and  the  wild 
grpv  mouse  to  this  furin  of  the  disease. 

These  specific  differpnces  in  liability  depend  in  part,  at 
anv  rate,  on  something  niorr-  than  external  conditions. 
Under  very  divergent  conditions,  as  regards  habits  (ex- 
posure to  davlightV,  environment,  and  food,  the  incidencr' 
of  cancer  nmv  !)■■  parallel,  as  in  the  case  of  the  tame  and 
wild  mouse.  TJierefore  innate  fundam'^ntal  tentlenries  of 
much  biological  import  cannot  Iv  disini<;<:ed  b\-  a^iumini:: 
that  cancer  occurs  in  th*"  m.Tmmn  of  dn^^  because  the 
abdomen    is    "  irr.irliati  rl  "    throu!:;li     sitting;    up  wh^n 

''^SS'f'fi'"  >"  consequene*!  of  a  too  \}jr:\\  fondnc^*:  for 
b.ing  before  an  open  fire.  Nor  can  tiv^  bioloeiral  >.ic;niti- 
r  mro  of  rh*"  «!it«55  of  pr»*dilertir)n  for  cancer  of  the  iijctum 
led  iit'-ru^  ill  mankind  be  explniiii'il  by  their  corresponding 
with  th-  site';  on  which  a  full  bladder  focusses  actinic 
Ti\\%  \  The  assumption  that  Organs  which  are  dark  red  or 
brown  in  colour  are  less  liable  to  cancer  than  organs  of  a 
lichter  colour  will  not  explain  why  primary  carcinoma  of 
the  liver  is  more  frequently  recorded  in  cattle  than  in  oiher 
domesticated  mammals. 

K  real  and  grave  increase  in  cancer  is  anerted  to  have 
occurred  during  the  past  fifty  years,  and  the  attempts  to 
allay  tendencies  to  public  panic  by  soothing  assurances  to 
the  contrary  are  stated  to  be  a  praiseworthy  policy,  but 
intentionally  misleading.  This  is  rather  a  grave  charge  to 
brblg.  without  substantiation,  against  investigators  who 
haw  as  much  claim  to  be  taken  seriously  as  has  Dr. 
Watkins-Pltchford  in  his  explanation  of  the  increase  he 
alleges,  viz.  that  there  has  been  a  decline  in  the  use  of 
woollen  garments  during  the  past  fifty  years,  a  diange  in 
the  colour  of  the  clothing  worn,  and  that  black  broadcloth 
and  black  silk  have  ceased  to  be  the  clothing  of  resoertablo 
societA',  except  the  clergy,  who  enjoy  a  "privilege  of 
cloth,"  and  with  it  a  low  cancer  death-rate. 

In  short,  the  prevention  of  cancer  is  represented  as  a 
matter  of  effeetiva  proteclion  against  solar  irradiation,  to 
whkh  white  man,  naving  toot  his  pigmented  skin,  exposes 
himself  bath  bUndlv  and  nakcdlv ;  but,  we  pause  to  ask. 
How  la  it,  dien,  fhat  fhe  black^oated  mouse  is  as  liable 
to  cancer  as-b  the  albino?  We  wonder  if  the  difference 
Aa  neanled  Ireoitency  of  cancer  in  black  and  white 
maw  Is  the  tasult  -of  intoerf'rt  noportunities  for  observing 
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the  disease  in  the  former,  and  of  the  attainment  of  the 
cancer-age  by  a  smaller  relative  numb<^r  of  individuals. 
Wc  remember  that  the  black  man  and  woman  arc  by  no 
means  exempt  from  cancer,  and  we  regret  that  the  drudgery 
of  putting  their  opinions  to  a  sufScient  test  is  not  under- 
taken personally  by  a  large  army  of  arm-chair  speculators 
who  essay  to  write  on  the  nature,  causei  prevention,  and 
cure  of  cancer.  This  puniahment  abotild  certainly  be  theirs. 

E>  F. 


CHEST  DEVELOPMENT  IS   BOYS  IN  NSW 

SOUTH  WALES. 

T^iili  N' u  South  Wales  branch  of  tiie  British  Science 
(iuild  has  jiist  rir(u;atcd  a  report  in  which  it  states 
that  a  special  sut)-committf»  iitvestigatcd  a  number  of 
points  in  connection  with  th'  ])h\>ical  development  of  boys 
in  NVw  Soisth  \\'ale«,  and  com[>.iri  d  the  results  with  those 
of  oih-r  couiitri's.  h  Was  founil  (i)  th.it  the  average 
eirih  of  l.n^iisli  1m)ss  round  the  (best  i,  roughly  3-6  inches 
iiior.j  than  ;ha:  of  h..)\s  in  New  .South  Wale*  at  Seventeen 
years  of  age;  (a)  lasnsanian  boys  have  always  measured 
rather  more  than  New  South  Wales  boys  round  the  chest, 
and  at  the  late  age  of  sixteen  or  seventeen  years  they 
come  approximately  to  the  English  average  ;  (3)  the  chest 
growth  of  the  New  South  Walas  boy  is  at  all  ages  much 
less  than  that  of  the  Washington  boy,  viz.  at  nine  years 
nearly  t  inch,  at  ten  years  more  than  1  inch,  between 
thirteen  and  fifteen  years  i|  inches  or  more;  (4)  as  a 
result  of  this  the  lung  capacity  of  New  South  Wales  boys 
averages  at  all  ages  much  less  than  that  of  the  American 
boys,  and  the  deficiency  varies  from  500  c.c.  at  nine  years 
of  age  to  625  c.c.  or  more  at  seventeen  years. 

The  committee  found  it  difficult  to  give  a  complete 
estimate  of  the  causes  of  this  devitalising  condition,  the 
factors  at  its  disposal  being  too  indeterminate,  but  the 
suggestion  is  offered  that  the  habit  of  the  young  Australian 
of  leaning  against  larap^fMMts  and  donr-posts,  or  the 
difficulty  with  Which  he  can  be  got  to  walk  for  an  outing 
so  long  as  there  is  a  conveyance  to  be  had,  or  bis  inveterate 
custom  of  supporting  the  games  of  cricket  and  "football  by 
leaning  across  a  fence  or  resting  his  form  upon  a  'Shaded 
bench  while  be  bets  upon  the  odds  or  barracks  more  or 
less  entbuslastkally,  have  to  be  considered  in  this  con- 
nection. 

The  executive  council  of  the  Guild  at  Sydn^  nsaed  the 
fnllnwing  recommendations: — (i)  that  the  attentwi  of  the 
(iovornnirnt  and  municipal  councils  be  drawn  to  the 
supreme  importance  of  providing  areas  specially  set  apart 
and  adapteo  ibr  the  purpose  of  healthy  games,  it  being 
understood  tlmt  such  areas  should  be  left  bare  of  frees  and 
flowers,  save  on  borders,  and  diould  be  provided  lA&k 
ruiming  trades  and  facillttes  for  criclcet,  footbaMi  lacroMe, 
basket-ball,  and  similar  games;  (a)  that  as  the  principle 
of  taxing  (he  unimproved  value  of  land  is  «  direct  dis- 
couragement to  schools  to  provide  such  areas,  rapreaenta- 
tion  should  accordingly  be  made  to  the  Government  and 
to  municipal  councils  to  allc\s  some  substantial  concessions 
to  nil  bona  fide  schools  providing  adequate  playgrounds, 
such  plnygroimds  being,  uke  parlts,  really  a  guarantee  of 
the  people's  health. 


TIIF    ADMIMSTRATiON   OF  ANAESTHETICS. 

npHF  report  recently  presented  to  Parliament  concerning 
deaths  resulting  from  the  administration  of  anaes- 
thetics (Cd.  5111,  prioe  !<f^  touches  upon  a  matter  of  grave 
public  interest,  in  whit  h  '  \i>'  rt  medical  opinion  and  ques- 
tions of  ptiro  science  and  the  common  sense  of  the  intelli- 
gent "  man  ir,  the  street*'  alike  contribute.  We  may  say 
at  once  that  the  report  appears  to  us  to  be  of  hiph  value  ; 
it  recognises  a  danger  that  for  many  years  past  has 
weighed  very  seriously  upon  the  minds  of  those  wlio  know 
the  danger,  namely,  of  sudden  death  during  the  adminis-. 
tration  of  chloroform,  and  it  ends  by  rccomoisndtng  towards 
the  remedy  of  this  danger  that  a  small  standing  committee 
or  commission  should  be  appointed  to  deal  with  the  siib}eet 
under  the  control  of  tlie  Home  Office. 

The  body  of  the  report,  although  offering,  no  doubti 
points  opeil  to  criticism  by  individual  authorities,  iSt  on  the 
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whole,  uncxreptionablr  as  an  <  xjir'^-mn  of  the  resultant 
opinion  received  from  many  dillM-  nt  s.hui  n.  It  is  rimjj- 
i>ised  at  the  outlet  thilt  J  "  Cfrl.nn  ir.miU.i-  "  oi  d<-iahs  ai»- 
Hue  to  pr- k  1  iit.it'lr  ( ,mses,  and  tliat  n  "  certain  number  "  of 
deaths .  arc  iiilv  it.d.l  •,  wliif-h  ol)\  iitu-Hly  signifies  that  the 
nctual  numbers  «>f  pri  \ < niaMr  .md  inevitable  death-  ni 
quite  undetermined.  Une  ilx-  tir<»t  sprv-r^-s  to  expected 
from  .1  ■-taiulin^  i  .nnmittee  of  experts  umu1<1  I"-  information 
.•.s  to  thf  reiative  (iri. portions  betwi-  n  tli.  s.  t\v>>  classes  of 
<]• -ith';.  Idiosym  r.isN  .is  a  factor  i  .iiuuit  bf  •  Ijininated. 
Ana;>tlietics,  lilie  all  oilier  ivoisonoii^  drujjs,  .n  t  dilTerently 
on  different  constitutions.  Alcohol  in  known  iju.uitijy  doc; 
not  necessarily  produce  identical  eflfects  upon  different 
perrons,  but,  as  refjards  chloroform,  eih^r.  and  other 
prison*;,  before  \vc  are  rnlitUd  to  app'-al  to  idiosyncrasy 
we  rtquiri-  ii>  know  what  quantity  of  anv  one  of  these 
poisons  may  have  been  actually  administered.  Such  in- 
formation might  usefully  be  acquired  at  small  cost  by  a 
standing  committer  of  the  Home  Ofiice.  and  made  avail- 
able to  the  medical  proferaion  and  to  thtt  intellif^nt 'laJqr 
5n  a  convenient  form. 

The  use  of  anjrsthetics  "  of  longer  duration,**  inclumve, 
presumably,  of  chlorofofm,  for  the  purpow*  of  minor 
surgery,  including  di-nlistry.  i«  considered  in  paragrnphs 
0  and  10  of  the  report.  .Although  evidence  was  ofTered 
©n  behalf  of  the  Incorporated  Sooi«-tv  of  fCxfractors  and 
Adaptors  of  Teeth  to  the  rfTect  that  th- r--  h  id  been 
1,940,167  administrations  of  general  an,i<tli' tics  by 
members  of  the  society  with  only  one  fatal  accident,  the 
committee  is  of  opinion  that  the  adminbtratlon  of  those 
nnjTsthefics  the  efT.vt  of  which  is  of  pralaoged  duration 
should  b«  confinetl  to  qualified  medical  men. 

The  report  is  almost  pri-»-iselv  on  lines  recommended  bv 
the  General  Medical  Council  in  th.it  it  iirge^  the  need  of 
leiisKifion.  that  it  rfcojtnises  the  necessity  of  limitinf;  the 
administration  of  general  anesthetics  to  qualified  medical 
and  dental  practitioners,  and  of  prohibiting  siogte-handed 
an«>sthetising  and  operaiinf;. 

There  is  no  doubt  that  tb!«  report  may  prove  to  be  the 
initial  point  le,idlng  tO  the  arqwntfon  of  much  useful 
knowledge  and  to  greatly  inrreaaed  nafety  tn  the  increaaing 
number  of  «aseB  w1iere»  thanks  to  Lord  Uater  and  to  Ou^ 
qritam  -of  aMptle  surgery,  operations  are  pOMible.  and 
araBsdietics  therefore  required,  Tn  tbe  words  of  the  report, 
-there  is  need  yet  for  much  careful ■  clinical  otaervatioti, 
controllsd,  If  neeessary,  by  physiologleal  experiments. 


METRIC  MEASURES, 

"TTHE  Decimal  Association  has  recently  issued  a  circular 
*  <m  the  progress  of  the  metric  system  of  wnghts  and 
measures  in  this  country,  and  also  two  paiwrt  written  by 
Mr.  Aldred  F.  Barker,  director  of  textile  industries  at  the 
Bradford  Technical  Cbllq{e,  advocattng  the  adoption  of 
the  metric  system  in  the  textile  trade.  It  appears  from 
the  circular  that  die  total  number  of  metric  weights  and 
measures  verified  In  llw  United  Kingdom  during  the  vear 
ended  March  ji ,  1909.  was  8797.  As  this  was  die  'first 
year  in  whleb  the  .«bfigation  upon  kcal  atithorltks  10 
diatiogutsh  between  metric  and  imperial  wights  and 
meaiurea  in  tlieir  returns  la  tlie  Board  of.  tnde  was 
eafwrced,  oompariaons  of  this  total  with  the  totab  for 
previous  years,  as  furnished  in  the  returns,  would  neces- 
sarily  be  misleading;  but' it  Is  evident  that  the  metric 
syytem  is  making  steady  headway  here.  Of  die  weights 
end  mensuree  verified  ,  and  stampM  in  this  country  during 
the' year  in  auestion,  i  in  laSo  belonged  to  that  system. 
OopOOdBte  01  the.  metric  system  have  an  axiom  to  the 
effect,  that,  whatever  Its  merits,  its  compulsory  introduction 
'woidd  he  absolutely  disastrous  to  the  great  textile  industry. 
Mr.'  Barker's  papers  form  a  highly  technical  refutation  of 
this  axiom,  lie  shows  that  tiie  metric  svstem  could  be 
i^opted  by  the  industry  with  a  minimum  of  inconvenience, 
and  that  it  would  afford  a  more  methodical  and  practical 
basis  for  those  mysterious  lists  and  tables  which  arc  to 
the  textile  trade  what  the  Nxttlicat  Almanac  is  to  the 
astronomer. 

Mr.  L.  J.  Spencer,  of  the  Mineral  D  (lannv  nt.  British 
Museum,  has  contributed  to  the  .Marth  number  of  the 
Mmeralogtcal  Magazine  an  interesting  paper  On  the  Wei^t 
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of  the  '*  Cullinan  "  diamond,  and  on  the  valut  of  the  cuxi 
\v<  ii«ht.  He  directs  attention  to  the  discordant  val.:". 
given  bv  v.irious  .iiithoriti''s  for  the  weight  of 
"Cullinan"  li^mmnil  t\i)r>ss.il  in  lar.ils.  .md  points  cut 
that  the  adopr.i.'i  of  .111  mierriaiiciii.i!  >>t:m(i.Trri  carat  wouM 
{)■■  th"  I"  st  means  of  preventing  sui  h  dis.  i<?panoes  'n 
estimations  •  of  the  \v<  :;.;ht«  of  fn  -  t  iaus  stones.  Th* 
"  metric  carat  "  of  3fn>  inillif;:.iins,  tht?  adoption  of  which 
was  advocated  by  the  Int>  i  nation.'ii  Conference  on  Weight- 
and  Measures  in  too;  .is  a  universal  standard,  has  iti'r' 
with  considerable  support  abroad,  but  diamrmfl  df.il'rs  :r. 
this  rciuntry  are  n<»t  at  present  dispost-ii  ;>>  .ih.inii  n  ihrr 
time-honmip'd  but  diverse-valued  carat  of  about  ji\  tp-.v 
or  avoirdup«»is  grains,  the  various  equivalents  adopted  (e: 
which  by  different  firms  do  not  appear  to  cause  murfi 
inconvenience  to  the  trade.  In  these  circumstances,  onit 
the  exclusive  adoption  of  the  metric  carat  by  all  the  Jjn>f» 
important  foreign  States  would  render  official  actios 
possible  towards  its  legal  recognition  or  compulsory  adcp. 
tion  in  the  United  Xii^dorai. 


FVSGAL  STI'DIFS. 

\,t  R.  C.  L.  .MOORE  has  followed  up  ha,  studies  of  th' 
^'^  Myvoniyretc-s  of  Pitlon  County  in  Nova  Scotia.  t.> 
a  short  account  of  some  Nova  .Scotian  .-iquatic  fungi  re- 
ferred to  til-  (  i.  s  Saprolcgnia,  .\cfi\l.i,  Aphanomy;  s, 
Leptomitus.  and  Sapromyces.  The  paper,  which  is  pul- 
lished  in  the  Transactions  of  the  Nova  Scotian  Institu'- 
of  Science  (vol.  xii.,  ^rt  iii.),  contains  figures  and  descrip- 
tions of  the  anthendia  and  oogonia  tor  aioet  of  the 

sp^-cies. 

.^n  important  contribution  to  the  literature  on  th: 
Myretoroa  is  provided  bv  the  list  of  sp«-cies  from  C^jUi 
compiled  by  .Mr.  1.  Petih,  uha  li  i-  pahlis'rv  <1  \a  tS- 
.\nnals  of  the  Royal  Botanic  Gard.  ns,  lVrad*niya  (v^l 
iv.,  part  vi.).  The  list  enumer  a- s  uij  species,  tiy 
majority  of  which  are  also  found  in  Europe  ;  .4Iaiii: 
iMfmharda  and  KtioHema  aureum  are  two  tropic.il  sp-<:- 
recorded  from  the  wet  country.  The  commonest  spec;  -» 
are  Didymium  vffusiint,  Physarella  mirabUis,  and  Htmt-  | 
Uifhiii  flavata.  Physarella  may  be  said  to  invade  tJv: 
laliiiratory.  wher**  it  divelops  on  logs  kept  (or  growir; 
other  fungi.  Mr.  IVtch  notes  that  there  is  a  gre.-itf! 
tendency  for  the  plasmodium  to  wander  than  in  Euro??, 
which  he  ascribes  to  the  greater  rainfall  and  humidin. 
.^Irmonilif  hcrhalica.  Physarella,  and  Didymium  effutur. 
h.ue  b-  >'ii  gutlK-i-  il.  from  the  crowns  of  palm  trees,  »  ift 
from  the  .  ground  ;  I'erichaena  chrysoiPfTma>  fre^MOt^ 
ascends  to  a  height  of  50  feet  on  Bombax  trees. 

Mr.  Petch  has  also  prepared  a  second  part  of  Jlf« 
revisions  of  Cevloo  (ungi,  which  .ippears  in  the  sail)» 
numbfr  of  Ih*-  Annals,  .^s  a  result  of  the  examinaiica 
of  frpsh  specimens,  a  number  of  specific  names  have  h>-- 
ri-duced  to  synonyms.  It  is  noted  that  certain  charit;  -' 
generally  regarded  a«  specific  may  sometimes  be  merd; 
variations  due  to  weather.  Thus  the  white  gills  of  Lefitt* 
/.(ylanita  in  sliowery  weath»>r  pass  through  a  yellow  st*if 
before  changing  to  f'id.  whereas  in  fine  weather  the  yeiUnr 
stage  is  not  evident,  .^ain,  the  stipe  of  Lepi«f  fjnkttt. 
xsltich  ordinnrily  bears  ,an  annulus  and  scales,  appean 
smootfa.  and  ringleas  when  grawn  in  a  saturated  Ma» 
sphere.  W'lth  reference 'to  the  genus  Auricularia^  liii' 
author  offers  several  reasons  for  rec«gnisiflj{  two  sprcK 
ftinuola  pohhtcha' amA  Atmtviaria  freNieVos«<  both  dis- 
tinct from  the .  common  European  .  species  ^nrwalsri' 
auricula  judaic 

The  October  (1909I  iwrober  (vol.  cxiniL,  pnt  vliL)  d 
the  Sileungsberichtt  der  Kmheriichtm  Ak«demU  det  Viura- 
schaflen.  Vienna,  is  entirely  devoted  to  botany.  Pnf- 
von  Htthnel  contributes  a  further  set  of  notes  on  Javanef 
fungi.  He  creates  a  new  ^mas,  Treubiomyces, •  fer  s 
fungu-:  (Nertriacex)  collected  on  leaves  of  Fiemt  dMits. 
which  bears  rough  patches  of  clustered  hyphc  surnMint^ 
by  long  hairs.  Another  fungus.  LifnamluM  mimmwu. 
taken  on  the  same  host,  is  char-tcteriscd  by  8  perith«iu» 
raised  on  an  under  layer  of  hyphae,  the  ntbtr«(Hm,  trfaidi 
bears  short  round  rolls  and  stellate  spores.  In  the  SSnir 
number  Dr.  P. .  I'rosrhel  communicates  a  short  pspct  « 
tbe  latent  period  in  heliotropic  experiments,  in  vduch  be 
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confirms  the  results  of  Blaauw  that  the  light  of  a  mercury 
rapour  lamp  or  direct  sunlight  acting  Kur  a  period  of 
i/ioooth  second  is  sui^cient  tO  produce  a  stimului.  Mr. 
F.  K^Ibli  describing  his  ex|i«riinents  on  the  heUotropie 
sewibility  of  woody  plants,  notM  that  $hrubi  are  more 
K««it>ve  than  treea. 


VNiVERSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

CAUMltDCE. — Honorary  degrees  will  be  conferred  this 
term  upon  Sir  Oliver  Lodge.  F.R.S.,  principal  of  the 
LT.ivcrsity  of  Birmingham,  and  Prof.  W.  H.  Perkin, 
F.R.S.,  professor  of  organic  chemistry  in  the  Victoria 
University  of  Manchester. 

Mr.  K.  J.  J.  Mackenzie  has  been  appointed  universiQ' 
lecturer  in  agriculture  for  five  years  aa  from  January  1, 

iqiQ. 

Dr.  T.  Percy  Nunn.  vice-principal  of  the  London  Day 
Training  College,  will  give  a  lecture  00  pqrchology  and 
MOM  problems  of  education  on  Friday.  May  13*  at  Gon- 
«ille  and  Caius  College.  The  lecture  will  be  open  to  all 
interested  In  die  subject. 

Oxford. — The  Romanes  lecture  f  r  l  u  >  will  I 
d'livred  in  the  Sheldonian  Theatre  nn  Wcflnp^ciay,  May  i.H, 
at  i.yo  p.m.,  by  the  Hon.  TJimdori:'  Rooscvlt,  ex-President 
ni  the  United  States  of  America.  The  subject  chosen  by 
Mr.  Roosevelt  is  "  Biological  Analogies  in  Historv."  Li>rd 
Curzon  of  Kcdieston,  Chancellor  of  the  University,  will 
preside. 

The  first  Halley  lecture,  established  "  in  honour 
and  memor".  of  Edmund  Halley  (sometinv-  Savilian 
prcifc<«or  of  i4<-ometry  in  the  University  and  .Vsironomer 
Roy.iH  in  ronnection  with  his  important  contributions  to 
comefary  astronomy  and  to  our  knowledge  of  the  mag- 
iv^ti«ni  of  the  earth,"  will  l^''  -I'  livr-r' 'I  on  Tuesday, 
Miv  10,  nt  "j.^o  n.m  .  in  ihe  University  Museum,  by  the 
t.    i     !>'    II     ^  W  il  l  .  F.R.S.  The  title  Of  the  leetuie 

"  On  Celesii.il  Fjertamenla." 


Dr.  E.  J.  OoDDABD,  T-irTT-an  Macleav  fr-Ilo'.v  i'l  yrinlngv. 
'>i<iney,  has  been  appoint'-  l  the  rounril  r.f  St^^ll*  nhotrh 
Collie.  South  Africa,  to  the  chair  of  xoology  and  geology 
in  sueceMien  to  Prof,  R.  Broom. 

Till  thirty-aeveoth  annual  dinner  of  oM  studenta  of  the 

Royal  School  of  Mines  will  be  held  on  Thursday,  May  36. 

at  the  Hotd  Cecil.  The  diair  wiN  be  taken  by  Sir 
Thomas  H.  Holland.  K.Cr.C.,  P.tl.S. 

A  coi'Rsr,  of  eight  lectures  on  "  The  Chief  Animal  .niirl 
\'e^O'table  Pigments  "  will  be  d''!ivered  in  the  Physiologicnl 
Insfitut'"  I'l  iiiversitv  Collegci  of  thr  I' niv-rsitv  <jf  London 
on  Friflnvs  ^hiring  Nfav.  and  June,  commenting  on  Fridn\ , 
M  .i  n,  hv  f">'  S.  B.  Schryver.  The  lectures  are  open  to 
all  students  of  the  University,  and  also  to  all  qualiticd 
medical  men  and  other  persons  who  are  specially  admitted. 

I\  an  artlrle  in  the  current  number  of  the  Oxford  and 
C.imhridge  Review,  Mr.  John  C.  V.  Bevan,  formerly 
Rhodes  scholar  and  fellow  of  University  College,  Oxford, 
combats  a  statement  which  has  been  circulated  that  there 
is  no  return  to  the  countries  which  send  Rhodes  scholars 
to  Oxford.  It  appears  that,  of  eighty-two  Americans, 
eighty-one  have  returned  home,  while  one  has  accepted  a 
university  appointment  in  England.  Of  ifteesi  Germans, 
fourteen  have  returned  to  the  Fatherland,  and  one  has  gone 
to  Ameiica.  Sevenhr'«tght  colonials  have  oorapteled  dieir 
tenure  as  Rhodes  sdolars;  fifty-one  have  afamdy  returned 
to  their  colonies:  twelve  tm  completing  a  fttrdicr  eoune  of 
study  before  they  return :  three  have  obtidned  appointments 
in  India ;  two  in  colonies  other  than  thdr  own ;  two  In 
foreign  countries;  one  is  tempororl^  enttsgled  in  parochial 
work  in  this  country :  four  have  aocepted  teaching  posts  in 
English  universities,  but  are  hoping  to  secure  professorial 
apnointments  in  their  own  colonies ;  three  only  have  decided 
d'  fmitely  to  settle  in  Kngland. 

A  KrroPT  n-!  *n  tlr"  disposal  of  the  balance  of  the  grant 
to  un  ■.pr<;i-v  roll  c;.  s  <jf  loo.ooof.  for  1909—10,  ard  .1?  to 
change*  in  the  list  of  participating  colleges,  has  been  sent 
to  the  Treasury  by  the  advisory  committee  on  the  grants. 
The  report,  together  with  Tre.isury  Minutes  thereon,  has 
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been  printed  and  circulated  as  a  Parliamentary  Paper  (  iio|. 
The  committee  has  already  recommended  tin-  payment  to 
tlie  recognised  colleges  of  general  grants  for  the  year 
1909- to  on  the  same  basis  as  in  the  two  preceding  years, 
and  it  now  reconimcnds  the  payment  of  further  grants  to 
thirteen  Lollegcs,  varying  in  amount  from  sooof.  to  Victoria 
University,  Manclie«tcr,  to  500/.  to  University  College, 
Reading.  The  committee  has  had  under  consideration 
whether  any  new  colleges  should  be  added  to  the  list  of 
those  which  participate  in  the  Treasury  grants.  Special 
attention  has  been  given  to  the  claims  of  Hartley  College, 
Southampton ;  Royal  Albert  Memorial  College,  Exeter ; 
East  London  College;  and  Birkbeck  College,  London. 
The  committee  recommends  in  regard  to  Hartley  College, 
Southampton,  that  it  shall  not  remain  permanently  on  the 
list  of  university  colleges  in  receipt  of  Treasury  grants,  and 
that  its  grant,  reduced  to  1500].,  shall  be  continued  for  the 
year  ending  Mardi  31,  I9li,  but  no  longer.  The  committee 
has  felt  unable  to  recommend  the  award  of  a  Treasury 
grant  to  the  Royal  Albert  Memorial  CoUeg«,  Ex^ier.  and 
Birkbeck  Collage.  It  recommends,  however,  that  the  East 
London  Colle^  be  awarded  a  grant  subject  to  condlthMit 
set  forth  In  we  report,  and  will  consider  at  what  amount 
the  grant  for  the  quinquennium  beginning  with  the  ye.ir 
t9to.-ti  riiall  be  fixed.  The  Treasury  has  concurred  in  the 
committee's  recommendations,  and  will  give  effect  to  them.* 

Two  fellowships,  to  be  known  as  the  "  A.K.  Travelling 
Fellowships,"  are  to  be  established  in  the  British  Isles  by 
M.  Albert  Kahn,  of  Paris,  for  the  purpose  of  providing 
selected  persons  with  bourse*  de  voyage  to  enable  them  to 
travel  In  fofeign  countries.  Each,  fellowship  is  to  be  of 
the  valua  of  SM.  This  sum  Is  to  be  expended  by  each 
fellow  as  to  600I.  In  defraying  his  travelling  expenses,  and 
as  to  60I.  in  the  purchase  of  books  and  souvenirs.  The 
onlv  conditkm  which  each  faUow  la  required  to  fulfil  is 
that  he  shall,  at  the  expirathm  of  Ms  Mlowthipi  P««pare 
a  report  containing  his  impresaioa  of  the  countries  ne  has 
visited.  It  ia  the  desire  M  the  founder  that  these  travels 
shall  ba  used  as  an  opportuol^  of  acquiring  knowledge 
hnd  experienes  which  will  be  of  uaa  to  me  feUowa  in  thdr 
future  careers  as  teachers,  schdara,  or  hwasdgMors.  U. 
Kahn  has  arranged  that  his  intentions  shall  be  carried  out 
bv  a  board  of  trustees,  consisting.  In  the  first  instance,  of 
the  Lord  Chancellor,  the  Lord  Chief  Justice,  the  Speaker 
of  the  House  of  Commons,  the  principal  of  die  UniverrttjT 
of  London,  Lord  Avebury  as  nominee  of  the  fotuider,  and 
a  sixth  person  to  be  elected  by  the  other  trustees.  From 
an  article  in  the  Timei  it  appears  that  the  trust  is  to  be 
associated  permanently  with  the  University  of  London,  and 
:lii^  has  b-en  c.irried  into  effect  by  the  principal  of  that 
I'nivi-rsitv  hi  iiu;  appointed  as  one  of  the  trustees.  He  will 
iUo  a  t  as  thf  hororarv  secretary  to  the  trust,  and  the 
otiice  through  which  th>-»  trust  will  be  administered  will  he 
in  the  University  huildin;;.  The  trustees  have  been  in- 
structed to  invite  nominations  from  the  Vice-Chancellor  or 
other  executive  head  of  each  of  thi-  imivr rsities  in  the 
United  Kingdom,  from  the  president  of  the  Royal  Society, 
and  fiotn  fh'^  president  of  the  British  .Academy,  .nlthough 
they  are  not  required  to  confine  their  election  to  the  persons 
so  nominated. 

Last  September  Dr.  A.  D.  Waller.  F.R.S..  delivered  an 
address  to  the  Universt^  of  California,  and  the  substance 
of  It  is  pnhUshed  ia  flae  current  iasaa  of  Sdmu  Progress 
as  an  articfe  entitled  **  The  Universl^  of  London  and  an 
Imper  iai  Institute  of  Sdsnce.*'  Dr.  Waller  directed  atten* 
tion  to  the  immediate  future  of  the  University  and  to  some 
of  the  first  principles  that  determine  the  healthv  university 
in  the  healthy  community.  Incidentally,  he  pointed  out 
that  it  is  upon  the  combination  between  teaching  and  re« 
search,  and  not  upon  their  separation,  that  the  intellectual 
welfare  of  a  community  and  of  an  indi  x  idu.-it  depends.  The 
best  guide  to  any  district  of  knowltd^c  is  the  man  who  has 
been  there  himself  as  an  explorer  or  as  a  pioneer.  DisCJSV 
ing  university  research  fellowships,  he  maintains  that  no 
ronditton  of  I  f''  is  more  enviable  thnn  that  of  a  keen- 
brained  mail  during  the  best  t<^n  years  of  infllrctual  life, 
from,  sav.  the  ag**  of  twenty-fivp  to  that  of  thirtv-five.  in 
receipt  of  a  salary  of  loo/.  for  tenrhlng  during  half  the 
wi'ek  and  of  n  fellowship  of  ion},  for  "  r^s'-arehing  "  during 
thr  other  half.    l"nder  surh  condition*  of  life  the  return 
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in  teaching  power  will  repay  the  outlay  in  money,  and  that 
from  among  th^  workers  thus  supported  the  exceptional 
man  will  far  more  likely  to  emerge  than  is  the  case 
now.  The  prdcsicat  measures  by  which  it  possible  to 
give  effect  to  this  dn.-il  prim  ljilrj  i:i  London  arc  such  as 
would  at  the  same  time  constitute  an  iutercoUegiain  bond 
of  union  formed  by  the  university  between  its  ri.ll--^  s. 
schools,  and  institutions  thmii^h  >fs  facuUie?!  and  Iward- 
of  studies.  The  formation  of  ;his  iKind  of  union  should 
ron»ist  in  the  foundation  of  nn  Inip'rial  Institutr  of  Stifnrc 
and  Learning,  of  whii'i  ihr  pn'sent  Inipf-rial  Instiuile 
liLi  lding  should  be  the  home  and  headquarters,  and  its 
^l  r  ujMHc/  select  panels  of  university  research  fellows.  Such 
fianels  should  consist  of  professors,  recognised  and  pro- 
hationary  teachers,  and  other  distinguished  persons  in 
London,  in  the  I'nited  Kingdom,  and  in  His  Majesty's 
Dominions  beyond  the  Seas,  selected  and  nominated  by 
boanls  of  the  facultie*  appointed  by  the  university. 


SOCtBTIES  AND  ACADEMIES, 

LOXDOH. 

Ror*1  Society,  Apiil  38.— Sir  Archibald  Geikte.  K-CB., 
president,  in  the  chair.— R.  B.  Saiisvtor :  The  rotatory 

character  of   some   terrestrial   magnetic  disturbances  at 

Greenwich  and  on  their  diurnal  distribution.    'I'he  paper 
commences  with  an  investigation  of  the  changes  in  direc- 
tion of  the  line  of  totr.l  ni  i^nptic  fore  at  (ireniiwich  on 
1905  October  i2d.  iSh.  10  ij^h.,  when  a  considerable  mag- 
netic disturbance  was  in  evidence.    Measurements  of  the 
published  registers  of  all  t'tree  force  components  were  made 
at  equivalent  t-tTv  intrrvais  i)f  .il  on;  five  minutes,  whence 
is  obtained  n  dia^iani  i.l;<>\\  inj^  tlu    variation  of  the  force 
cnnipontnt  p-; rpt^ndicular  to         lii'.'^  of  ;ntal  foriv.  The 
di>i:;ia:ii  shows  there  was  nn  aImo>;t  wliollv  ro'aTn  v  motion 
of   ch'-   transverse  distnrl'aoi  f   vfi  im.   v.m-  t^.i..  consisting 
of   six  divtinft  convolutions  varviiig  greatly  in  sire,  but 
con-!'."'  n',   in  anlit  !  n  kuis.    pr.jgression.     Several  other  dis- 
turij.jiuvs  ilurir]},'  ■  poch  ii)in>~j  arc  examined  in  detail,  and 
it  is  shown  tn.it  a  right-  or  left-handed  rotator-,  iliaracter 
in   the  motion  of  the  disturbance   vector  was  ui  fairly 
frequent  occurrence,  while  change  from  left  to  right  not 
uiicniiunooly  occvirred  about  midnight.    It  was  also  found 
tliat    (li.-  same  direction   of   rotation   often   persisted  for 
several   hours,  and   tables  of  the   diurnal  distribution  of 
right-  and  1.  fl-hand  rnlalorv  di-.tarbance  are  furnished  to 
show    that    those  <»f    rij^ht-hand    character    were  entirely 
absent  during  the  hours  4  p.m.  to  f)  p.m  ,  wliil  .  mean- 
time, the  left-hand"i   rotations  were  very  prevalent,  and 
ri  nil.  1  a  notabli'  niavinium  at  8  p.m.    Other  points  in 
the   diurnal    distrilniti  ^n    ,ire   noted,    inrludinf?    ')v  more 
decid'  d  I  ffi  L't    n  sultinc   from   a   seasonal  grtaminL:  of  the 
s»>venty  disturbed  days  dealt  witli. — -D.  Orson  Wood:  The 
liberation  of  helium  from  mint  rals  by  thr>  action  of  heat. 
Experiments  were  made  to  determine  how  the  volume  of 
helium  liberated  from  radio-active  minerals  by  thp  action 
of  heal  depends  on  the  temperature,  and  on  the  time  for 
which  that  temperature  is  maintained,  in  particular  with 
the  view  of  the  future  use  of  heat  to  release  all  the  helium 
contained    in    minerals    not    easily    treated    by  chemical 
methods.    The  minerals  experimented  on   were  monazite 
and  thoriatiite,  the  c)ne  contparatively  poor  and  the  other 
very  rich  in  helium.    The  ground  minerals  were  heated,  i»( 
vacuo,  in  tul>es  of  Jt-na  glasi;  or  quart/,  by   an  electric 
heater  consisting  of  a  single  coil  of  nickel  wire.  tO  tempera- 
tures  up  to   1200'  C,  which  were  measured  ^  a  Tt 
resist.ince    thermometer    or    a    Pt    Pt-Rh  thermncouplr. 
The  gas  released  was  purified  by  drawing  it  through  KOH 
and  P.O.  tubes,  and  fmallv  bv  Na  — K  electrodes.  Th«- 
vi>lume   was   measured   in   a   modified  McL'-od   tJ.nuge  (de- 
scribed by  Prof.  Strutt,  Proceed! njiN  vol.  Ixxx.)  specially 
constructed  for  the  measurement  of  volumes  over  a  large 
range    t  c.c.  to  1  c.mm.    Curve*  are  given  to  show  the 
volume  of  helium  liberated  with  time  at  constant  tempera'- 
tures  (a^o'-inoo*  C).  and  also  the  percentage  of  the  total 
rnntent  obtainable  after  prolonc<d  he:itinf(  ot  the  different 
temperatures.    The  way  in  which  the  («as  must  be  sup- 
posed  to  be  retained  within  the  mineral  to  accord  with  the 
results  oibtaincd  is  discussed,  and  it  Is  concluded  ft)  that 
heat  may  be  used  for  the  complete  liberation  of  the  gas 
If   a   siiITiriently   high    temperature  (about  900*   C.)  is 
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reached,  and  h]  thai  [lie  results  nit-  in  .agretir.en'  with  ih; 
suppc^ition  tliat  a  small  proportion  of  th'-  i^as  :s  n.^-j'-i 
through  the  mineral  and  that  the  remaind.-r  is  ttji  1 
in  very  minute  cavities  within  it.^ — Vroi.  Swale  Vincent 
The  chrouiophil  tissues  and  tlie  adrenal  medulla.  Tht 
author  givrs  an  account  of  the  gross  anatomy  and  histologi 
I't  (hroniophil  tissues  in  mamn;als,  and  especially  in 

tlio  (lofj.  Desri  iptions  and  dr;iwinj;s  of  the  groups  of  rrlii 
in  til'.'  symparhe'.ii:  f;an^Ua  and  of  the  chromophil  bc>d:^'^ 
in  other  regions  are  furnished,  and  comparisons  are  mir?.; 
between  their  structure  and  that  of  the  adrenal  medutlv 
An  extract  of  the  abdominal  chromophil  body  of  the  dcj; 
has  precisely  the  same  powerful  effect  upon  the  bl(v>f 
pressure  as  an  extract  made  from  the  medulla  of  :h. 
ad.  i  iial  There  seems  110  reason  why  one  cannot  .idmit  th- 
hypothesis  that  alt  the  rhromophil  cells  have  an  internnS 
secretion,  though  tins  jiroi  ess  is  more  completely  el.-»bor.i:<-d 
in  the  larger  chrr  nio[)!iil  bodies  and  in  the  adrenal  mediiilo- 

ftoyal  AttthropologiCkltDltUote,  April  la.— fSrHabn 
Risley,  R.C.I.E.,  president,  in  the  chair. — S,  Hasle£o« 
WarrMi;   Charcoal   burning  in   Epping   Foreit.  Tie 

industry  was  carried  on  near  Chingford  in  1908  and 
but  has  since  been  given   up.     The  stnictitre  of  tit 

burners'  hut  was  quite  on  prehistoric  lines.  The  technlrat 
terms  used  by  the  burners  are  also  survivals,  many  of  them 
being  .Anglo-Saxon  or  1-rench. — N.  F.  Robarta  and  H.  C 
Collyor :  .Additional  notes  on  the  British  camp  :.> 
\\'atl.n^;ton.  The  authors  described  the  excavations  n;:i'!; 
when  buildings  were  being  erected  on  thr  site  of  th* 
camp,  no  vestige  of  which  was  apparent  until  the  ditch  'i 
the  camp  was  cut  through  in  the  course  of  digging  fou"/!-,- 
tions,  the  whole  area  having  at  some  time  been  levtii^^ 
for  cultivation.  Numerous  objects  were  exhibited  M'hid) 
had  been  recovered  from  t!i'  ditch,  including  stone  imp!-^- 
nients,  mealing  stonec,  j.iom  \'.'eights,  spindle  whorls,  i-4 
large  quamiii' s  ot  p<i;t'i\,  iriclad'nc;  drinking  cups  nr.'l 
cooking  ;io-s,  suuk  i>S  which  c<jiii,iined  charred  gr.ii' 
-Some  tra  '  s  of  bronze  w'ere  found,  including  a  brn'.*» 
fibula,  pointing  to  the  date  of  the  camp  having  been  of 
earlv  Iron  age,  possibly  about  ;o  r  e.  Some  of  the  s;fi» 
implements  were  ronsidercd  to  be  of  foreign  manufarti;-i\ 
and  .ilihou;^!!  rr.:e-t  of  the  potterv  was  Very  coarse.  .■ir.J  . 
prob.ihic  ma  le  In  .(ilv,  a  portion  of  it  was  evld-rr'' 
impoM'  d  fruni  C  iu'.  I'articular  attention  was  directed  t'? 
somi-  p'  rf<ii  iii  I  tiles,  which  had  apparently  been  iise<J  s< 
"eii(l>,''  nil'  attuallv  having  been  found  lying  near  i 
cooking  pot  upon  a  hearth  at  the  bottom  of  the  rtit.h. 
Similar  tiles  had  not  previously  been  found  in  Or/;,t 
Hritain.  .'Xn  amber  bead  showed  prohabl  •  i:Uercoitr?e  i^iti 
Scandinavia.  In  the  ditrh  itself  there  v.  .is  no  trac»  ■( 
Roman  or  Romano-British  pottcr^■.  although  a  sirail 
quantity  of  such  ware  was  found  ir.  tie-  hiimtis  which  l.'v 
above  the  original  land  surface,  and  which  had  ^'-i 
washed  or  carried  down  by  the  plough  from  the  h'.(,^T 
ground.  The  authors  considered  that  the  camp  hai  b>*i 
destroyed  or  abandoned  about  the  time  of  the  Rnrr.sr, 
entry  into  T^ondon.  The  camp,  which  covered  s^vn;! 
acres,  had  apparently  hcdd  a  considerable  populatirtn.  •R+io 
practised  weaving  and  the  potter's  art,  cultiv.ited  jjrai-. 

po«sesised,  or  at  all  events  consumed,  the  ox  .ir.i 
hor»e,  the  bones  of  which  were  associated  with  tboie  e( 
boar  and  wolf  or  dog. 

Roval   Meteorological    Society,    A  ri  y- 

Mtdlish,  president,  in  the  chair. — R.  O.  i\.  Lcmpfort 
R.  CerloMS :  Line  squalls  tnd  associated  phennmen.1  A 
line  squall  is  usually  associated  with  the  displ.icemrrt  .( 
an  air  current  moving  from  south-west  by  a  cold^^r  cii:''-rt 
from  north-west.  The  authors  investigated  the  phenoni'ra 
associated  with  several  well-marlo  d  line  squnlU.  :>r,t 
showed  bv  maps  with  isochronous  lines  the  direciioa  c' 
front  and  the  rate  of  advance  of  the  various  storms  nav^ 
the  country. 

Liimean  Society.  April  21. — Dr.  D.  H.  Sroit,  F.R.S.,  ' 
president,  in  the  chair. — Miss  M.  G.  Sykoa  :  The  .injtoir^ 
of  Wetwitschia  niirahili?^  in  the  seedling  and  adult  s^»i  ^■ 
The  development  of  the  ridges  bearing  infloresceocts  h*  1 
been  studied.   On  the  whole,  the  investigation  has  ittni 
further  to  oonSrm  the  impression  of  the  aberrant  naiur'-  » 
the  plant:  it  may,  indeed,  be  described  as  .m  "  aiii't  ' 
seedling.  **"Prof.  P.  Msln :  Die  von  Mr.  Hugh  Scott  i» 
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Jiili  tr;oS-M;ii^  II, IK)  .-(iif  i1«-n  Scvchellen  gesammcltcn 
Anthomvid  i  ,    ;  i  iintiui-.p;.  n    Rhrnia  und   Idiella. — 

Dr.  X.ilcolin  Burr:  ih.--  D'-rmnptor.T  of  the  Sisychelles. — 
[).-.  J.  J.  T«»ch  ■  J  hr  Pt-ropoda  nnd  Het':riipo(la  loHected 
th''  i'crcy  Stadcn  Trust  Expedition  in  the  Indian  Ocean. 
-Dr  (>.  iiMlartalfk:  Die  pittmllcfcea  Fauna  der  Sey- 
chcllen. 

Mathematical  Society,  April  a8.~-Sir  W.  D.  Ni«cn, 
president,    in   the  chair.— -Dr.   W.   F.   Sheppard :  The 

accuracy  of  interpolation  by  finite  tffferences  (second  paper). 
— G.  H.  Msrdy :  Theorems  connected  with  Maclaurin's  trst 
for  the  convprRence  of  series. — Lieut. -Colonel  \.  Cunning* 

ham  :   Two    notf  s    on    th"    throrv'    of    numbers,    0)  the 
f.-ictorisation  of  2'"+i  ;  (3)  the  i nc!i visibility  of  a*"-!  by 
f  being  prime. 

Paris. 

Academy  of  Sciences.  April  iS.  — Nf.  1  mil.'  T'icard  in  the 
the  chair.— Th»-  p'  rp -fi:.'i!  serref.irv  .Tnnuurn  1  r!  the  death  of 
Julius  Kuhn,  corv.  spuini  int  fo;-  th--  rtion  of  rural 
eronomy. — .Arsliur  K.  Hink*  ;  Tlv-  snl.ir  iiarnllax  deduced 
from  micronir-tric  oUsr  rvations  of  Eros  inad>'  in  1900  and 
i',r>i  The  final  result  of  the  mitromctric  observations  is 
r  ^  S  .v<3(/ ^0  004'.  The  results  obtained  by  the  method  of 
p.i-^,i;»L":  ar*'  li's*  f'xnc*. — M.  Oi«eoblnl  :  Hallcy's  comet. 
The  <i>iiipt  w.is  observed  on  .'\pril  17  at  the  Paris  Observa- 
r  .ry.  Its  pre.snnt  magnitude  is  between  1  and  2-5.  The 
head  of  the  comet  is  a  cirt-ul.ir  lu  bulosity  30'  to_  35'  in 
diameter,  with  a  strong  central  nucleus,  and  no  tail  could 
he  distinguished. — M.  Taitxtflom  :  K  new  class  of  surfaces. 

A  Blond*!  :  TItc  linear  functional  equation. — \.  Patot : 
1  h  ■  mode  of  action  of  driving  wheels.— C.  E.  Ouya  and 
H.  Sohapper :  The  internal  friction  of  metals  .at  low 
temperatures.  The  metals  ex.imined  were  copper,  zinc, 
gold,  njckel,  palladium,  and  platinum,  and  the  tempera- 
tures ranged  from  +  loo'  C.  to  -  105°  C. — M.  Mann*r«t ; 
The  movements  of  a  liquid  in  a  tube.  The  damping  of 
the  oacillati«ms  of  a  Hquid  column  in  a  ll-tube  follows  two 
laws,  according  to  the  nature  of  the  dampintf.  Similar 
results  are  found  in  the  uniform  flow  of  a  liquid  in  a 
rrrtiline.-ir  tube. — L.  Bl«ell :  lonisation  by  the  p»fv«risation 
of  liquids. — MM.  d«  Brag(lto  and  Briaard :  lonimtion  by 
bubbling  and  chemical  reactions. — ^Louia  Dunoyer :  Con- 
ccfliing  the  formation  of  the  kathode  oqrs.  In  the  pro- 
dttction  of  tlie  kathode  rays  the  nature  of  the  kathode  is 
Qfually  regarded  as  unimportant.  An  experiment  is 
described  in  whicti  the  ordinary  conditions  of  working  are 
followed,  and  in  which  die  nature  of  the  Icathode  directly 
affects  the  phenomena  olitained.^H.  ■aMMmr :  Hie  oon- 
stitutMMi  of  the  dithionatei  and  sulphites.  Dithionic  arid  is 
regarded  as  HO,.S— SO,.H.  and  sulphurous  acid  as 
H.SOj.H,  tlie  evideoee  on  which  these  formube  are  based 
beiiH(  gifen.— E.  Pbbw»b»m  :  The  alkaloid  of  Psc«mI<i* 
ffncMna  sfricoM  add  its  sapotrifie^on  by  allcaKes.  The 
alhahitd  of  Paradocinehona  resembles  yommWne,  and  a 
comparative  study  of  the  two  bases  has  therefore  been 
m.ide.— Marcel  Qworbott  The  eonstitatioB  of  the  alcohols 
resulting  from  th<e  condensation  of  the  secondary  alcohols, 
with  their  sodium  derivatives.  The  oxidation  preducts  of 
die  condensation  product  from  capryl  alcohol  have  been 
eiamined,  and  lead  to  the  view  that  t'l-  al.  i  hol  is 

CH,.(CH,)..CH(CH,).CH,.CHrOH>.(CfK),CH,. 

—A.  Bom ;  The  action  of  silver  oxide  upon  elaterine.  The 
chief  product  of  the  reaction  is  a  quinone.  named  elaterido- 

]uinone«  acetic  acid  being  also  formed. — ^E.  User : 
tloinose.  a  sugar  from  aloin.— Bninoi:  Cyclo- 
hezanetrrab  and  their  derivatives.— L.  BlAHncHam  and 
Paul  VlKHlor:  A  new  species  of  shepherd's  purse  {CapseOa 
Vigmefii  pniduoed  1>y  mutation.— Snranus  P.  THamBaoii : 
The  pliysiologica!  effects  produced  1>y  an  alternating  mag-> 
fietSc  field.  On  placing  trie  head  inside  a  bobbin  carrying 
an  alternating  current  (field  140a  C.G.S.  units)  and  closing 
the  eyes,  Ae  effect  of  a  feeble  vacillating  light  i«  produced, 
the  period  of  the  flnctuation  not  being  well  defined.— .A. 
d'Araowvl ;  Remarks  on  the  preceding  note  by  Silvan  us 
P.  Th'  nip^rn.  The  phenomena  noted  have  lieen  known 
to  physiologists  since  1^3- — Ch.  Dlide4  and  M. 
Oorsoiowaki  :  A  method  of  preparing  a  senim  very  free 
from  electrolytes  bv  electrical  dialvsls.  By  electrical 
dialysis  the  conductivity  of  the  ser\im  was  reduced  to  one- 
twelfth  of  its  original  amount.    The  purified  serum  was 
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very  readily  precipitated  by  the  addition  of  small  amOUnt*- 
of  alcoh  i|  :  tlie  temperature  of  coagulation  was  mucb  ktWcr 
for  the  puriiied  product. — K.  Batallloii :  Coiiqilete  <B>bty<H 

genesis  produced  in  Amphibia  by  the  puncture  ol  the  Hrffn 
oRg-  The  eggs  of  Rana  fusca  were  punctured  with  a  slmrt 
stylet  ula-s,  manganin,  or  platinum,  the  sitt  of  the  hid* 
being  ifoiii  U03  to  008  mm.  .Segmentation  started  in  Oie 
treated  eggs  as  rapidly  as  in  'Si^s  impregnated  in  the 
j  ordinary  wav.  A  doien  free  larv.c  resulted  from  nine  sets 
^  of  operation's.— J.  BridrO  and  I..  NOvr*  :  The  nature  of 
the  parasite  of  epizootic  lymphan;;i;is  The  experiments 
described  favour  the  hypothec  '  ii"  blastomycelian  nature 
of  the  p.-irasite.— E.  CeanO,  K-  Dobr«,  am)  G.  Simon  : 
Th-  [,r.  s.  :ur  uf  virulent  germs  in  tli.-  at;i-o»phcrc  of 
hospital  vvai'U  Diphtheria  bacilli  were  ^>roved  to  be 
present  in  ilv-  air  if  the  diphtheria  wards. — h.  OarrlaroM  : 
\  rapid  and  certain  method  (or  recognising  in  a  mineral 
water  the  presence  of  metalloids  and  metals. 

April  35.— M.    tmilc    Picard    in    the    chair.— H. 
l>a«i«ndrM:  The  Astribution  of  the  filaments  in  the 

upper  layer  of  the  sdar  atmosphere.  The  observattoiu 
I  taken  at  the  Mcudon  Observatory  now  include  phott^aphs 
of  the  upper  layer  for  twenty  rotations  with  the  calcium 
line  and  fourteen  with  hydrogen.   The  observations  we 
discussed  in  detail,  and  four  diagram*  ^ven  showmg  the 
filaments  on  May  20,  June  15,  NoVtBOer  37,  1909,  and 
April  II.  loio.    ihc  observations  may  throw  light  on  the 
distribution  and  special  variations  of  the  protuberances,  at 
the  present  tin.    not  regarded  .as  COOtWCted  wlttl  any 
solar  pheiioiii  na     A.  Haliar  .nnd  A.  iBaal^BT i  Study  of 
I  b. -pi'>'li:. froia    f  ocoa-nut   oil.     The   cmuposttion  of 
.  cswaui-  uf  coii  .1.    In  the  purification  of  commercial  CQCoa- 
I  nut  oil  bv  treritiii -at  wiili  superheated  steam  a  dlslll^tft 

obtained  smcUini;  ^  roa^^l,  of  oil  of  rue.    From  this  mixture 
I  a  ketone,  (.'nH,  O,   lias  be^ii   i<;Dlatcd.    The  oxlme  and' 
I  semicarbazonp  ai  r  fir  M-riUr  d,   aad  the  oxidation  prodllClS 
'  studied.    I  I."  k.  toil,  wa-  ^hown  to  be  normal  methylnonyl 
k.  tone.     ,\l- !ln  111' ptvll<  t  >  le  was  also  obtained  from  the 
fr.nctlons  <>:   'l>    ( mrl.'  oil.— C   Eg.   Bartr«nd_  and  F. 
Cornallla  :   1  he  cli.ir^itttristics  of  the  botrvopteridian  leaf 
trace.— Ch.  AndrO  :  The  cR.  rt  pr.>duccd  on  hailstorms  by 
the  hail  cannon.    A  statistical  study  of  the  effect  of  half 
,  cannon.    Comp.uir.i^  the  damage  d  n.    bv    liai!  over  the 
Years  iqoi  to  i<»o^>,  and  the  number  of  iiail  (.auaDn  installed 
during  that  time,  the  conclusion  is  drawn  that  no  practical 
service  is  rendered  by  the  cannon. — P.  Lowall :  .A  new 
method  of  planetary  photography  employed  at  t!i    Ljw -11 
Observator\-    at    FlagstalT,    Arizona.     The    methixi  was 
devised  bv  Lampland.  and  improved  by  E.  C.  Slipher.  A 
special  screen  is  used  in  association  with  suitable  plates, 
so  that  the  vellow  rays  near  the  D  lines  are  th"  only  oti^s 
to  act  on  the  plate.  '  Details  of  the  results  obtained  with 
Jupiter  and  Saturn  are  given.— C.  Ruaayan  ;  Tlv-  integra- 
tion of  a  system  of  partial  diflerenfia!  equations  of  the 
first  order  bv  the  generalised  methi  ti  f  f  J.i  .Li. —Joseph 
Marty  :   The  existence  of  singular  soiutiuns   (or  certain 
equations  of  1-redholm.— Michel   Pakata  :  Th"   s-ries  of 
nirichl<'t.--M.  Oulvat ;  .An  application  of  birational  tr.tns- 
formations.— H      Var^na :    The    canonical    changes  of 
1  v.ui.ables.— B.    Oalitair»a  :    The    precision    of  apparatus 
I  serving    to  study    the    vibration    "f    buildings.      In  the 
hnni'diate  nelghbourhooil  of  a  Diesel  motor  the  vertical 
I  vibrations  ppnlominate.  but  in  a  building  some  distance 
I  awav  l>oth  the  vertical  and  horizontal  movments  are  of 
the  s.imo  order  of  magnitude.    The  vibrations  are  greater 
:  in  thf  higher  storeys  of  a  building  than  in  tli-- 
'  U.  Bohoop :  .\  new  principle  of  depositing  metals.  The 
fused  metal  is  turned  into  a  fine  dust  and  projerted  on  to 
the  surface  to  be  covered  bv  meiins  of  an  mdiffer'  nt  gas, 
hydrogen  or  nitrogen,  under  high  pressure.    A  *ort  <if 
metallic  fog  is  produced,  which,  in  spite  of  the  high 
temperature  of  the  fused  mrtal,  has  usually  a  teinpTature 
of  between  lO*  C.  and  fto"  C.   Tin.  lead.  coppf>r.  and 
aluminium  alloy,  all  of  which  arc  v^rv  n  1  '  rhcn  fus^d. 

can  be  deposited  on  wood,  glass,  metal,  and  .  l!i  r  surf.ires, 

the  thickness  of  the  deposit  being  completely  under  control. 
 C.  Of««MWMu :  A  simple  arrangement  for  measuring  a 

magnetic   field.   A  differential  manometer  containing  a 
paramagnetic  liquid  (an  aqueOUS  solution  containing  30  p'-r 
cent,  of  manganese  sulphate)  and  a  dtamagnetic  liquid  of 
i  appio-ximately  the  same  density  not  miscible  with  the  first 
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iron. 

magnetic  suscepti- 
is  placed  in  a  thin  glass 
suspcnd'.-d  from  the  arm  of  a 
roplaciiifj   the   solid   bv   water  a 


(a  mixture  of  kcfltene  and  carixin  tetrachloride)  is  pbced 
in  the  magnetic  field  the  strength  of  which  is  to  be 
meamired.  The  boundary  meniKus  of  the  two  fluids  is 
dtaplaced  in  the  field  and  is  brought  back  to  the  ori^^inal 
position  fixed  by  a  eron-wlre  In  a  microscope  by  thn  com- 
presilon  of  ao  irfr  bulb.  The  pressure  required ' to  do  this 
IB  nwasttred  on  a  separate  difTerential  manoiiu  trr.  A  fitld 
D  **  *****  *  rcading^  in  the  manotneter  of  65  mm. 

—P.  VMIMMk:  A  law  of  btefan  relating  to  evaporation. 
— H.  OMHrlar:  The  spontaneous  re-magm-tisation  of 
—P.  INueai:  The  measurement  of  thi 
biiitles  of  solid  bodies.    The  solid 
tube  in  the  magnetic  field 
•enaitiva  balance.  By 

fermida  is  derived  giving  the  magnetic  susceptibility  in- 
dependent of  the  nature  and  dimensions  of  the  apparatus. 
— M.  Pftri««ll«  ;  The  ethyl  ether  of  alMrarbinol.  This 
substance  has  been  obtained  by  tho  interaction  of  allyl- 
magnesium  bromide  and  monochlor-methvl-cthvl  ether. 
The  products  obtainL-d  by  the  ;iddition  ot  broniinf>  and 
m-pochlorous  acid  hav,_-  b.jcu  studied. ~.\I!lc.  Pauline 
•  •  action  of  organomagncsium  dcrivativ.  i  on  the 

tnalkyiacetophenoncs.— Marcel  Oel«pin«  :  The  rssencc 
from  CfUhmum  tnarilimum. — J.  Bertheaiume  ;  The 
chlorplatinates  and  periodides  of  dimethylamine  and  tri- 
methylamine  :  their  use  for  the  separation  of  th^-^e  bases. 
Determination";  of  the  solubilities  of  the  chlorpla-.in.ites  of 
these  two  ba>:s  show  d  that  tlic  differeiRcs  wt  rp  t<x)  slight 
to  be  used  as  a  basis  of  separation.  The  method  of  scpar.l- 
tion  proposed  by  Wei^^s,  bas<-d  on  tlu-  differences  of  solu- 
bility of  the  poriodides,  proved  to  be  eiiually  unsatisfactory. 
— H.  Agulhon  :  The  influence  of  the  reaction  of  the 
ni'-diuni  on  t!i.-  formation  of  mclanines  by  diastatic  oxida- 
tion.- J.  Chevalier:  Variation  in  the  amount  of  sparteine 
'he  plant  according  to  the  period  of  its  vegetation.— 
Leon  Marret  :  The  presence  of  Alpine  plants  at  low  alti- 
tudes in  the  centra!  \  a!ais.— J.  B«auv«rl«  :  The  Ambrosia 
of  Tomicus  dispar.  H.  Colin  and  J.  da  Ruf>  :  The 
absorption  of  barium  bv  plants.  The  barium  absorbed  bv 
plants  was  four.d  tn  be  localised  in  the  roots. — Gabriel 
Vallat:  The  -.trrilisation  of  large  quantities  of  water  by 
me.-ins  of  ih-  ulti.T  v  iulet  rays.  A  watt-r  polluted  with  coli 
bacilli  was  exposed  to  ultra-violet  light  produced  by  the 
expenditur"  of  04  kilowatt-hour  in  a  quartz  mercury 
vapniir  I.imp.  The  water  was  passed  at  the  rate  of  lo  cubic 
in-  trts  !>•  !  hour,  and  the  conditions  for  complete  sterilisa- 
tion are  laid  down.— E.  Sauvac*  :  The  abdominal  part  of 
Ih'  great  sympathetic  in  Saurians. — A.  Ricoo  :  The  erup- 
tion of  Etna  of  March  28,  1910. — L.  JelMud  :  The  evolu- 
tion of  Qu.iternary  hydrography  in  the  Constantine  region, 
Algeria —Albert  Nodon :  Researches  on  the  lonisation  of 
th.-  hot  spring  of  the  tliemial  waters  of  Hammani'Salaliin. 
near  Btskra. 
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TUK  DEATH  OF  THE  KING. 
jy-|.\G  EDWARD  THE  SEVENTH  is  no 
■"•^  more.  An  Empire  is  in  mourninfr.  The 
death  of  the  King  has  come  with  a  suddenness 
which  has  stunned  his  people,  who,  however, 
have  already  fjiven  no  uncertain  signs  of  the 
(Iff-p  ]ove  an<I  rrspnt  they  enfertamt-d  for  a 
ruier  who  always  strove  to  do  his  duty.  Her 
Majesty  the  Queen-Mother  and  the  other  mem. 
bers  of  the  Royat  Family  know  full  welt  that  they 
ire  not  the  onlv  mniirners,  and  that  the  synipathy 
of  millions  in  the  widest  Empire  the  worhl  h  is 
known,  and  others  outside  it,  is  extended  to 
them  in  their  personal  loss. 

We  can  answer  for  it  ih.it  the  g-rief  of  the 
leader*  and  students  of  sci«'iic<^  in  th.  rpahn 
is  as  deep  as  that  of  any  of  their  fellow  citizens. 
They  do  not  forget  that  the  late  King  was  the 
son  of  the  Prince  Consort,  one  of  the  highest 
products  of  the  German  university  system,  in 
which  science  always  finds  a  place,  through 
wbose  influence  the  importance  to  this  nation 
of  the  study  and  fostering  of  science  and  art 
was  first  recognised,  and  whose  early  death,  it 
has  b^-en  «;nkl.  was  more  harmful  to  Britain 
tiun  the  loss  of  a  great  campaign.  With  such 
9  wise  father  it  is  not  to  be  wondered  at  that 
the  late  King  began  his  university  studies  by 
attcndiii;,'  Pl.iyfair's  lectitn  s  nn  chemistry  (in 
jS6i)  when  he  was  twenty  years  of  age.  For 
this  reason,  again,  it  is  not  to  be  wondered  at 
that  among  the  innumerable  public  duties  the 
King  performed  since,  as  Prince  of  Wales, 
lit  opened  the  great  tnilw.iy  bridge  across  the 
St.  Lawrence  at  Montreal,  many  of  those  in 
which  he  exhibited  the  keenest  interest  have 
had  to  do  with  the  opening  or  extension  of  in- 
stitutions connected  with  science. 

If  there  were  anything  like  a  complete  or- 
gaaisation  of  seienoe  in  England,  we  may  be 
certain  the  King's  interest  in  it,  great  as  it 
»a«,  would  have  been  greater  still.  Th'  or- 
ganisation  of  science  means  a  scientific  dep.nrt- 
ment  of  the  State;  this  means  a  Minister  of 
Sdence  in  the  immediate  entourage  of  the 
sovereign. 

How  much  \vc  might  have  gained,  grea: 
though  the  late  King's  work  in  this  direction 
has  been,  we  can  gather  from  what  has  been 
accomplidwd  by  the  King's  actkins  in  scientific 


matters  on  which  he  was  kept  informed  and  in- 
terested, not  by  a  Minister  nf  SMtc,  hut  hv  \\w 
eminent  representatives  of  medicd  ■science  at- 
tached, to  his  person. 

Since  the  late  King's  accession  to  the  throne 
it  may  bo  sah]  that  the  enormous  expansion  nnd 
amelioration  ot  everything  that  has  to  do  with 
the  healing  of  sickness  and  the  lessening  of 
all  the  ills  which  follow  on  It  are  mainly  due 
to  his  unrp.n*ins:r  efforts  to  secure  a  better  or- 
ganisation of  hospitals  and  of  the  nursing  staff 
throughout  tiie  land. 

In  the  various  addresses  which  the  late  King 
delivered  during  a  period  of  forty  years  before 
his  accession  to  th*  thrciu  ,  and  since,  on  the 
cKcasions  of  the  calling  into  being  of  new  Eng- 
lish colleges  and  univernties,  and  on  other 
sirnH  ir  functions,  the  note  of  the  importance 
of  the  .'idvancement  of  scienrc  to  th<  n:i;irn  was 
almost  invariably  struck.  On  one  of  the  last 
public  appearances  of  this  nature,  that  of  laying 
the  Ih-st  stone  of  the  new  buildings  of  the  Im- 
perial College  of  .Science  and  Technology,  in 
July  of  last  year,  t!i(>  King  said  :  -"  In  recent 
years  the  supreme  importance  of  higher  scientific 
education  has,  I  am  happy  to  say,  been  fully 
recognised  in  England;  and  as  time  goes  on  I 
feel  more  and  more  convinced  that  the  pros- 
perity, even  the  very  safety  and  existence,  of  our 
country  depend  on  the  quality  of  the  scientific 
and  technical  training  of  those  who  are  to  guide 
and  control  our  industries."  This  and  other 
similar  utterances  have  shown  th:!t  in  the 
late  King  science  had  a  firm  tricnd,  and 
that  his  action    for  good  would  have  been 

greater  still  if  representatives  of  science  were 
to  be  found  among  the  King's  niinisiors. 

Although  it  is  incumbent  upon  us  to  refer 
chiefly  to  the  late  King's  activities  and  marks 
of  sympathy  in  scientific  directions,  we  must 

.It  the  snme  time  point  out  his  vast  services  to 
the  nation  in  other,  almost  innumerable,  ways. 
An  ardent  apostle  of  peace,  the  whole  world 
was  his  debtor;  and  not  science  alone  has  gained 
by  his  anxiety  to  foster  the  arts  of  peace  by 
honouring  those  eng.iged  in  their  pursuit. 

In  past  limes  only  national  services  in  war 
were  distinguished  by  the  sovereign's  mark  of 
approval;  King  Edward  did  not  hesitate  to 
confer  mnrk«  of  hontufr  upon  the  most  eminent 
representatives  of  science,  art,  literature,  com- 
mense  and  industry.  We  owe  to  him  the 
fotmdation  of  the  Order  of  Merit,  the  highest 
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and  rarest  di!>tiiK(ioii  for  State  service  which 
now  exists,  and  it  is  an  honour  to  the  few  men 
who  hold  it  that  a  wonuin,  Mi$s  Nightingale, 
belorifjs  to  the  Ordrr. 

With  regard  to  his  present  M.-iji-sty,  King 
George  the  Fifth,  to  judge  of  what  he  has  done 
as  Prince  of  Wales,  we  may  feel  sure  that  there 
will  bo  no  falling;  off  from  the  strenuous  life  of 
public  duty  Exhibited  by  hi»  father  and  grand- 
father. 

We  are  informed  by  those  who  have  had  the 

privilege  of  conversing  with  him  thai,  as  one 
of  the  effects  of  his  efliiratlnn  a  nn\  Ml  ntVn  er, 
for  the  education  of  u  naval  uflicer  must  be 
scientific,  he  ia  fuUy  in  sympathy  with  those 
who  insist  upon  the  importance  of  science  as 
one  of  the  foundations  of  the  greatness  of  a 
nation.  It  was  this  interest  in  science  which 
caused  him  to  regret  deeply  his  inability  to 
accept  the  presidency  of  the  British  Assoda- 
tion  at  its  meeting  in  South  Africa.  State 
duties  had  called  him  to  India  at  that  time. 

King  (jeorge  is  unapproached  as  a  traveller, 
among  crowned  heads,  whether  of  his  own 
or  of  previous  time.  The  new  sovereign 
has  probably  seen  more  of  the  Kmiiirc  than 
has  been  traversed  by  any  single  person 
among  all  his  subjects.  After  lite  .Australian 
Commonwealth  was  inaugurated,  the  King 
and  Queen  journeyed  fifty  thousand  miles 
by  land  and  \\'atr[  .  Tin  \-  returned  to  Can.nda 
for  the  great  tercentenary  pageant  at  Quebec  and 
the  consecration  of  the  battlefields,  and  mean- 
wliile.  in  H)05,  they  had  put  a  girdle  round  the 
L;Iiifii'  again  and  traversed  India  fnin  the 
Khybcr  to  the  Ganges,  and  from  the  Himalayas 
to  the  temples  of  the  South.  It  has  been  u-ell 
said  that  not  one  of  his  subjects  realises  better 
than  the  King  how  litth-  is  known  of  England 
by  (host-  that  only  England  know,  or  how  in- 
separably the  whole  life  and  fortunes  of  this 
island  are  knitted  up  with  the  destinies  of  the 
outer  F.nipire.  That  many  of  the  national 
■-Ik II  i(  1  imftii,'s  to  wliich  it  i--  nur  duty  to  refer 
frt>m  lime  to  time  are  fully  known  to  his  present 
Majesty  is  proved  by  bis  famous  warning, 
uttered  after  all  his  journeylngs,  "Wake  up, 
England." 

In  the  midst  of  the  nation's  r^riof  at  a  loss  so 
great  and  so  sudden  that  there  has  not  been 
time  to  realise  It,  comfort  may  be  found  in  the 
assurance  which  we  possess  that  in  the  future, 
as  in  the  past,  the  illustrious  Royal  Family 


will  guard  llic  best  interests  of  our  Empire. 
They  will  thus  retain  the  affection  ami  respect 
of  a  grateful  people,  whose  hearts  now  go  out 
to  them   in  profound  sympathy    with  thfir 


F  [)1  I  OiV 


IHE  KhW  '  ORIi,i.\  OF  SPECIES.- 
The  Mutation  Theory.  Experiments  and  Obser- 
vations on  the  Origin  of  Specifs  in  the  I'egc- 
table  Kingdom.  By  Hugo  de  Vries,  Professor 
of  Botany  at  Amsterdam.  Translated  br 
Prof.  J.  B.  Farmer  and  .\.  D.  Darbishire. 
Vol.  i..  The  Origin  of  Species  by  Muiaiion. 
Pp.  w  +  ^Si.  (London:  K^gan  Paul  and  Co., 
Ltd.,  1910.)  Price  i9«.  net. 

Till'   two   smaller  hooks  bv   I'luf.    d>'  Wies 
written  in  English  have  already  put  us  in 
possession  of  a  dear  account  of  his  theory  of 

llu-  nri^'in  of  species  bv  <lisrontinii<si!s  \-nnation. 
I'he  publication  of  a  translation  (of  which  tiii'< 
is  the  first  volume)  of  his  larger  **Die  Muta- 

tirmsthctirif "  will  he  valuable  to  students  as 
containing  the  detailed  arguments  upon  which 
it  is  based.  ' 

De  \'rifs  has  lontj  Iji  i  ii  kiinw  n  .is  a  distin- 
guished physiologist  who  has  the  advantage  of 
a  sound  training  as  a  physkist.  Now  a  physicist, 
in  .itiaikinq'  a  pmhloin,  eiidea\'Ours  t<;>  i:<.';  it 
into  the  simplest  form  which  admits  of  experi- 
ment and  measurement.    Having  <d>taine<l  a 

"I.iw  *■  v<.  ITu  li  fits  his  rt-sults,  Iv  jfrooci  d>  t-  i  t'-' 
its  application  to  nturc  complicated  phenomena. 
Hut  "  life  "  is  a  complex  which  at  pre<M>nt  defies 

.iiialvsis,  :ind  tlir  n:iliir,di>t  is  tl'.treforp  obliged 
to  survey  organised  nature  as  a  whole,  and  tu 
endeavour  to  extract  from  its  observation  prin> 
ciples  of  geiur.d  jjiplic  iiiun.  In  this  way  or- 
ganic evolution  has  been  arrived  at,  for  it  is  non 
generally  admitted  to  find  its  securest  basis  in 
th<'  evitlence  afford»d  l>\  i),il;eijntt)Iogy  of  lh< 
succession  of  living  forms  in  the  past  hislor}'  oi 
the  earth.  It  might  also,  though  less  oon- 
vmcinglx .  find  it  in  tlir  f.icts  of  geographical 
distribution.  Darwin  did  not  invent  e\-oluti<io, 
but  he  made  it  immensely  more  acceptable,  first 
by  breaking  down  the  old  belief  in  the  constancr 
of  species,  and,  secondly,  by  giving,  in  "selec- 
tion," a  mechanical  explanation  of  how  dirr 

came  into  existence. 

To  this  de  \'rie»  raises  the  same  objection  as 
Huxley,  though  on  different  grounds,  that  "vt 

do  not  observe  actual  s[>ecific  changes  in 
nature"  ("Plant  Breeding,"  p.  4).  Hi>  object 
is  to  overcome  this  difliculty.  He  agrees  Ip 
jo7)  that 

"  we  have  a  doctrine  of  descent  resting  on  a 
mor|>hological  foundation.    The  time  ha«  cotfir 

to  erect  one  on  .an  experimental  ba>is.  ' 

In  this  he  believes  he  has  succeeded.  Evety- 
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one  must  admire  the  patience  and  enthusiasm  which 
he  hns  broui^ht  to  the  task,  and  if  the  naturalist  must 

h^i  ptrmitted  to  criticise  tin  rcsuh  from  hi<;  point  of 
vi«w.  lie  cunnol  but  approve  the  scrupulously  (air  and 
instructive  wav  in  which  de  Vries  haft  pohlishcd  every 

detail  of  his  rcsf-nrrh. 

In  order  to  do  justice  to  the  thtuiv  which  dc 
Vries  has  founded  on  his  observations,  it  is  necessary 
tr>  nttnrh  «;nrn(»  precise  meaninfLT  to  the  tfcluiirril  ifnns 
I'sid.  Darwin  was  nothinf^  if  nut  a  n:ilur;ili^(.  U  is 
impossible  to  read  de  Vries's  paRc-i  without  feelinf: 
that  he  is  not  quite  at  his  ease  with  the  naturalist's 
technique.  On  p.  21  1  find,  for  example,  the  follow- 
ing statement  :— 

"  It  is  most  nip){j»rlcable  that  in  the  '  Index 
Kewen«is,*  which  was^published  at  Darwin's  expense 
.iftt  r  his  death,  no  distinction  is  drawn  between  varie* 

ties  and  synonyms." 

f  do  not  suppose  it  was  intended,  but  this  niip:ht  be 

consiriKci  to  mean  that  the  work  as  executed  failed 
to  carry  out  Darwin's  intention.  That  this  would  be 
the  reverse  of  the  fact  T  can  state  with  confidence,  as 
the  plan  was  discussi  d  .ind  settled  between  Mr.  Dar- 
win and  myself  in  his  own  house.  What  he  told  me 
he  wanted  was  to  be  able  to  trace  to  its  source  any 
specific  nnnie  th.it'h>^  mel  with.  This  the  "Index" 
does,  and  it  is  an  incalculable  boon  to  those  who  use 
it.   But  its  purpose  is  merely  btblioeraphical.  and  it 

wns  nnt  intendrd  to  oxpre-is  any  opinion  as  to  the 
validity  of  the  species  which  it  catalogues;  nor  was 
there  ever  any  suggestion  tiiat  it  should  catalogue 
varietal  names. 

It  would  be  quite  possible  for  a  discussion  of  dc 
Vries's  theory  to  evaporate  into  a  mere  lo^'omachy,  a 
mere  dispute  as  to  the  meaning  of  words.  That  I 
hope  to  avoid,  but  if  I  fail,  he  himself  will  have 
to  sh  in  the  blame.  The  word  "mutability,"  which  is 
pecuharly  de  Vries's  properly,  and,  indeed,  contains 
the  kernel  of  his  thcon, ,  is  an  example.  So  far  as  I 
can  find,  it  does  not  occur  in  Darain's  writinKs.  Yet 
on  p.  202  I  find  the  following  summary  of  the  Dar>  | 
winian  theorj* : — 

"Mutability  may  take  place  in  almost  all  directions; 
and  it  is  natural  selection  which  operates  in  one 
direction  during  long  geological  periods"; 

and  that  there  may  be  no  mistake,  he  adds  that  this 
"obviously  represents  the  view  of  Darwin."  This  is 
emphasised  on  p.  19K.  where  "  species-forming  varia- 
liility "  and  "mutability"  are  treated  as  synonyms. 
But  de  Vries's  whole  contention  is  that,  in  the  or- 
dinary acceptance  of  the  terms,  they  are  profoundly 
different.  This  is  apparent  from  the  following 
passage  in  the  author's  "Plant .Breeding"  (pp.  5-6), 
a  book  which,  I  confess,  seems  to  me  to  be  written 
with  fnore  precision  that  the  larger  one. 

"The  phenomena  that  follow  Quetelet's  law  arc 
now  considered  as  one  (zrou)),  which  is  called  fluctua- 
ting" variahilin  or  tlurtuation ,  ^iiice  th<"  individual 
qualities  fluciuatt-  arituiul  their  average.  The  pro- 
cesses by  which  new  qualities  are  produced  must  be 
studied  separately     l"n<h'r  the  assumption  that  these 

processes  arc  miiiier  >lovv  noT  invisible,  but  consist 
in  ioajis  and  jumps  such  as  are  populu-ly  indicated 
by  the- name  of  sports,  they  are  now  called  mutations, 
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and  the  great  subdivision  of  the  phenomena  of  v.nria- 
bility  is  designated,  in  consequence  thereof,  as  niuta^ 

bility." 

Now  there  is  no  want  of  precision  about  this  staf- 
meni.    It  of  course  assumes  KVut  very  point  which 

has  to  be  proved,  that  "  fliicttiafing  variability  "  docs 
not  product-  new  qualities " ;  but  that  is  another 
story. 

I>e  Vries  has  rtsrwhere  employed  the  words  con- 
ilautius  and  discontinuous,  as  descriptive  of  the  two 
processes.  L  nlortunately,  Bateson  used  these  at  the 
s;ime  time  in  a  different  sense,  and  this  has  added 
another  pitfall  to  the  discussion  of  the  subject.'  At 
first  sight  we  seem  to  have  a  sharp  distinction  be- 
tween the  theories  of  Darwin  and  of  de  Vries,  the 
one  accounting  for  the  origin  of  species  by  the  accumu- 
lation of  small  variaiioiis,  the  other  by  "sports."  If 
we  take,  as  an  example  of  the  latter,  the  production 
of  the  nectarine  from  the  peach,  there  can  l>e  no  doubt 
that  the  leap  may  be  considerable.  While  the  occur- 
rence of  sports  is  undeniable,  dc  Vries  appears  to  draw 
a  distinction  between  the  part  attributed  to  tlwm  by 
Darwin  and  Wallace  in  the  production  of  species 
(pp.  12  and  Walbcc  regards  them  "  as  absolutely 
without  significance"  (p.  40).  But  Darwin,  with 
more  caution,  doubts  whether  they  "  are  ever  perma- 
nently propagated  in  a  state  of  nature  "  ("  Origin,"  fifth 
edition,  p.  40).  and  this  is  practically  the  same  thing. 
Do  Vrie-  himself  i>  led  f.,'r.idua!ly  to  minimise  their 
magnitude.  He  finds  (p.  53)  "  sports  "  "  not  a  happy  " 
term,  and  prefers  "jerky  variability"  where  "jerks 
may  only  induce  quite  <.ma!I  rhanijc  s."  Later  nn  he 
finds  (p.  55)  that  "  many  mutations  are  smaller  than 
the  differences  between  extreme  variants."  He 
quotes  dnlfon'';  polvhedron  which,  when  di-sturbed, 
"oscillates  round  its  position  of  equilibriuni  "  (fluctua- 
tion), and  finally  "comes  to  lie  on  a  new  side  "  (muta* 
tionK  But  when  the  faces  are  very  small,  the  illun- 
tration  is  obviously  not  helpful ;  when  the  variation 
is  ver>'  small,  the  distinction  between  the  two  kinds 
i-.  inaijpreciable. 

Tu  nu  ci  this  ditViculty,  de  Vries  sets  up  other  Criteria. 
These  he  has  drawn  from  a  mass  of  experimental 
wtM-k  for  which  it  is  impossible  to  conceal  one's 
admiration,  and  is  a  positive  addition  to  our 
knowledge.  But  it  is,  of  course,  permissible  to  draw 
from  it  somewhat  different  conclusions.  "  Mutants  " 
arise  without  transitional  forms  (p.  248).  It  appears, 
however  (p.  504),  that  such  do  occur,  but  simul- 
taneously, and  not  before;  the  mutants,  therefore,  are 
artificiaUy  selected  from  a  varying  population.  But 
thev  possess  from  the  first  absolute  stability;  this  is 
M\  extremely  interesting  point;  it  is,  of  course, 
iiiijhed  that  they  were  self«fertilised,  and  that  the 
conditions  were  uncli.ni^ed.  It  is,  however,  to  be 
noticed  that  it  was  not  universally  the  case,  as  three 
of  the  mutants  studied  •*  proved  to  be  inconstant," 
and  some  .irtuallv  reverted  to  the  ori^.:uia1  p.irent 
fp.  508).  Such  mutants  he  calls  "elementary  species," 
a  term  for  which  he  invokes  (p.  57)  the  authority 'of 
Darwin,  who,  however,  only  said  that  "varieties  are 
incipient  species,"  a  very  difTerent  thing. 

It  follows  that  "specific  characters  are  absolutely 
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independent  of  selection '"  fp  90);  "by  natural  selec- 
tion species  arc  not  created  [no  one  ever  ihov.ghl  they 
were],  but  eliminated"  (p.  199).  Selection  "now  has 
•ervcd  its  time  as  an  argument  for  the  '  Theory  of 
Descent  ' "  (|>,  29).  it  was,  indeed,  finally  disposed  of 
by  Lord  Salisbury  (p.  70),  a  fact  which  would  have 
more  weight  if  he  had  not  ludicrously  misappre- 
hended the  Dar«*inian  theory. 

The  utility  of  specific  characters  (p.  65)  and  adapta- 
doQ  nece««arily  go  by  the  board  as  well.  Desert 
plants  are  not  adapted  to  desert  life.  "They  endure 
the  desert,  but  only  with  difficulty "  ("  Plant  Breed- 
*^St"  P*  3So);  "the  spurs  of  the  orchids  .  .  .  have  not 
been  orl^nated  in  the  way  in  which  plants  are  now 
usinq^  th.  in  "  (I.e.,  p.  35^).  It  must  be  admitted  that 
all  this  is  perfectly  consistent,  and  follows  logically 
from  the  conception  of  the  species  as  an  arbitrary  re- 
sult, "  independt  111  tif  tlic  i  nvironment,"  and  for  whidi 
"we  can  as  yet  assign  no  cause"  (p.  130).  This 
makes  a  pretty  complete  sweep  of  the  Darwinian 

theorv,  nnd  practic.-illv  talcov  us  back  to  tlu^  po'^ition 
of  Linna'us,  who  was  content  to  suppose  that  species 
were  created.  It  must,  however,  be  put  to  de  Vries's 
credit  that  he  makes  nn  !ieroic  attempt  to  save  Dar- 
win himself  from  the  wreck  by  claiming  him  as  at 
heart  a  mutationist  (p.  S7)  who  "only  by  the  pres- 
sure of  criticism "  (p.  39)  f^.ive  np  the  true  faith. 
There  is  a  little  irony  in  the  fact  that,  th.  <Tilic  was 
apparently  Kleeminp  Jenkin  (p.  37),  tht  mi-cliief  was 
the  work  of  a  physicist.  The  attempt,  though  jjenrr- 
ous,  is  scarcely  convincing,  and  so  Darwin  goes,  ajid 
with  him  goes  the  splendid  and  fertile  field  of  biologi- 
cal research  for  wbk:l)  he  opened  to  us  the  door.  Its 
place  is  taken  by  the  procesinon  of  arlutrary  mutants 
uliich  have  nothing  to  tell  us  because  they  have 
nothing  to  say.  It  is  a  rather  dreary  outlook,  only 
mitigated  by  the  "  hope  that  we  may  be  able  to  gain 
some  control  over  the  forniaik-n  of  species"  (p.  186). 
Yet  when  1  turn  to  Darwin  and  read  "We  have  no 
evidence  of  the  appearance,  or  at  least  of  the  continued 
procii  itinn,  under  nature,  of  abrupt  modifications 
of  structure"  ("Variation,"  ii.,  p.  ^14),  I  pluck  up 
a  Utile  conviction  of  something  that  seems  more  full- 
bodied  than  a  niorc  <  <  ho  of  I'leemmg  Jenkin.  li  may 
be  remarked,  however,  that  the  celebrated  argument 
of  the  latter  has  never  been  refuted 

I  do  not  know  whether  to  tnkc  comfort  from  tht- 
fact  that  ii  Darwin  fares  badly,  Lamarck  farts  worse. 

"Specific  characters  are  never  'acquired*;  and  there 
is  no  ni'i'il  (or  l.ikiriL:  '  .uquired  rli.irartiTS  *  into  con- 
siideration  in  the  wijole  domain  of  comparative  bk>log}' 
and  the  thcoiy  of  descent "  (pp.  130-1). 

That  gets  a  troublesome  question  out  i  f  ilio  way,  at 
any  rate.  To  finish  clearing  the  ground,  a  last 
^Benan "  No  theory  of  the  origin  of  spedes  can  have 
any  bearing  at  all  on  this  subject "  [sociology]  (p, 
159).  "  Man  is  immutable  albeit  highly  variable  "  (p. 
156),  a  recenmtion  with  little  satisfaction,  as  de  Vries 

will  allow  no  stabilitv  to  rarinl  \  nriation. 

It  may  be  asked,  on  what  are  these  sweeping  con- 
dustooi  based  ?   Bateson  inferred  the  discontinuity  of 

variation  frum  the  obser\Td  di'ii'oniini.iirv  of  specie? 
De  Vries  apparently  does  not  accept  this,  but  for  once 

no.  2115,  VOL.  83] 


adopts  the  obvious  Darwinian  <  vplatiaiion.  •  Si;b- 
species  become  species  bv  the  rxtlr.ction  i  f  inif-rriiKiiate 
forms  ■'  (p,  186).  Ill-  own  iln-ory  i-  based  on  the 
prtilonged  study  of  a  single  species  of  unknown  and 
suvjxjct  history.  It  is,  perhaps,  one  of  the  most  remiark- 
able  cases  in  science  of  generalisatioil  from  a  single 
instance,  and  that  highly  dubious. 

He  commences  the  account  of  his  experimental 
Wiirk  by  remarluDg  (p.  217)  t— 

"  The  chief  obstacle  in  Oni  way  of  .  .  .  investigating 
the  origin  of  species  is  our  complete  ignorance  M 

the  conditions  umltr  which  the  process  takes  place." 

To  test  it,  he  "  brought  over  one  hundred  species  into 
cultivation"  from  the  neighbourhood  of  Amsterdam. 

'  Only  >.nc  of  iIrsc  turned  out  to  be  what  1  rc.-dly 
wanted."  lie  does  not  tell  us  in  what  respect  they 
failed,  but  oondudes  that  mutalrflity  occur*  "relatively 
ran  ly."  It  sr*  rns,  therefore,  to  be  opiii  to  the  same 
I  kind  of  objection  as  has  been  urged  against  natural 
selection,  tint  it  "will  generally  act,"  as  Darwin  said, 
"very  slowly,  only  at  long  inter\als  of  time" 
(  Origin."  sixth  edition,  p.  85).  I  tliink  it  is  clear 
that  what  baflled  dc  Vries  was  specific  stability.  It 
tak(  s  n  somrwlia!  jn ()lon>;'ed  subjection  to  cultural,  i.r. 
cliaiiged,  Conditions  tt)  break  this  down.  1  h.'ive  gfVea 
nun:<-rous  instances  in  these  pages  of  extremely  Stable 
species  which  ultimately  broke  down.  1  have  watched 
the  process  at  Kew  in  Primtila  obconica,  which  now 
prtK^ucl.^  flowers  two  inches  across.  The  process  was 
described  by  Vilmorin  half  a  century  ago  : — "  The  fixed 
character  of  the  species  being  once  broken,  the  desired 
variatiwn  will  SOOner  Or  later  appear"  (Darum. 
"  Variation,"  iL,  pi,  262).  1  cannot  doubt,  therefore, 
that  if  de  Vries  had  had  patience,  every  one  of  hts 
hundred  species  would  have  beoomie  plastic  in  his 
hands. 

He.  then,  has  been  obliged  to  rest  his  theory  on  a 

single  case,  that  of  (Enothcra  lamarckidna.  There  is 
no  evidence  that  this  is  a  "  natural  species."  It  made 
its  appearance  in  the  Paris  Janfin  des  Pbmtcs.  and, 
as  pointed  out  by  Lock  and  Boulengcr,  de  \"ri' -  > 
results  are  open  to  the  interpretation  of  being  simply 
due  to  "Menddian  disjuitction."  * 

But,  w  aiung  this  point,  tht  re  is  a  graver  difficulty. 
Dc  Vries  insists  (p.  130)  that  his  mutations  arc 
"  independent  of  the  environment."  A  moment^  re* 
tlf  ction  uill  sliow  the  disadvantage  under  which  his 
theory  rests  in  tltis  respect  compared  with  that  of 
Darwin,  which  provides  a  means  of  antomatic  and 
continuous  equilibrium,  and  remorselessly  eliminates 
whatever  (ails  to  adjust  itself  10  it.  De  Vries  admits 
(p.  199)  that  his  mutations  must  submit  tbemsdvcs  to 

selection ;  hut  they  are  so  handic.nppcd  nt  tiie  start 
that  they  can  rarely  have  much  chance,  and  this  is 
confirmed  by  the  inaMlity  of  sports  to  hold 
their  own  in  nnturr.  Even  CEttothera  i.i»>!ari  Imk 
whatever  it  may  do  under  cultivation,  does  not  appear 
to  be  able   to  produce  permanent  varieties  -uiMier 

naturnl  condition-". 

Two  other  iines  uf  argument  require  brief  txamina- 
tion.  De  Vries  points  to  the  familiar  little  rrucifer, 
Drahii  rerna,  wliich  i>  now  in  I'o'xer  evcrywiKre,  as 
a  case  uf  natural  mutation.    jufd<^i  collected  tram 
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different  coniitries  some  two  hundred  forms,  differing 

often  in  extremely  minute  chnrncters,  but  which  hf  and 
other  observers  found  to  be  stable  in  cultivation. 
Most  systematifits  regard  them  as  mere  varieties.  But 
species  are  only  the  stable  fornis  of  diveri,'Iritj  mcps, 
the  connecting  links  between  which  have  disappeared. 
A  naturalist  will  unite  in  one  species  in  the  Linnean 
sense,  a*  in  tlie  ca--o  of  I'^raha  vema,  n  rnncrc  of 
forms  where  it  is  tuuLcivnljlf  that  live  dilfcrtnces 
could  be  bridged  by  continuous  variation.  Darwin 
thought  that  such  forms  might  !»■  sta1>l.  .  .is,  indted, 
they  appear  to  be.  They  may.  in  fati,  bt:  tcK'arUcd 
as  adjusted  to  slight  differences  in  the  environment, 
a  view  which  derives  some  oonHrmation  from  ilie  fnct. 
which  I  confess  surprised  me,  that  de  Vries  fmds  only 
one  of  the  two  hundred  forms  of  Draba  verna  in  the 
neighbourhood  of  Aimterdam.  This  view  would,  of 
course,  be  rejected  by  de  Vries,  who  looks  upon  them 
by  analogy  as  mutants.  The  Darwinian  explanation 
equally  rests  on  an  analogy,  the  production  of  the 
races  of  cultivated  plants  by  artificial  selection. 

r>.  Wies  feels  the  force  of  this,  and  it  is  therefore 
essential  to  his  case  to  break  down  the  analogy.  Me 
admits  (p.  x)  tiiat  ''the  process  of  selection  has 
enabled  us  to  produce  improved  races."  But  he 
draws  a  curious  distinction  between  horticultural  and 
a^cuftural  methods.  "  In  horticulture,  varieties  arise 
hv  mumrions.  ...  In  agriculture  tlie  litLrhly  improved 
races  arise  gradually  through  selection  "  (p.  8a).  For 
my  fiart  I  am  quite  prepared  to  admit  that  mutation 
hns  h:id  >ni:ie  shnro  in  the  production  of  the  latter; 
and  as  to  the  former,  dc  Vries  quotes  my  own  obser* 
vations  on  Cyclamen  UtHfoUum.  where  there  can  be  no 
doiibi  thnt  the  exi^tin^r  race  li  the  result  of  con- 
iiiiued  j^ltction.  I  hc  distinction,  in  fact,  cannot  be 
Siustained. 

De  Vries  obj«>rt-;  to  nnv  nV-cT  imcnt  drawn  from  culti- 
vated races.  Wc  know  little  usually  of  their  origin 
<PP-  «3.  '4).  and  this  is  true;  they  are  often  of  hyl»rid 
origin  (p.  75),  which  i<  c^iually  true;  both  nbjeLtirns, 
it  may  be  uoiictd,  have  been  urged  against  his  own 
<Enothera ;  finally,  "  improved  races  "  (unless  arising 
by  mutation)  Inrk  stnbilily  fp.  ii'o).  This  has  been 
fully  discussed  by  Darwin,  and  both  he  and  Sir 
Joseph  Hooker  insist  "on  what  little  evidence  tfiis 
belief  rests"  ("Variation,"  ii.,  p.  32I.  Sudi  rrtc<»s  are 
die  result  of  artilidal  selection,  and  ure  only  stable 
under  artificial  cultural  conditions.  If  these  are 
withdrawn  a  new  adjustment  has  to  be  sought,  and, 
as  Wallace  has  pointed  out,  in  the  face  of  competition 
for  which  they  are  in  no  way  fitted.  As  Darwin  says, 
"  to  assert  that  we  could  not  breed  our  .  .  .  esculent 
vegetables,  for  an  unlimited  number  of  generations, 
would  be  opposed  to  all  experience"  ("Origin,"  fifth 
edition,  p.  16).  The  fact  is  accepted  in  the  law  courts, 
and  if  a  pea  such  as  Veitch's  Perfection  did  not  oome 
true  from  '->'i'<l,  thr  purch.iser  would  have  a  cause  of 
action  against  the  vendor. 

De  Vries  states  (p.  124)  that  "fruiMree*  grown 
from  ?•  '1  quieldy  rt  \  1  r»  to  the  original  type."  This 
is  too  e.Mremc  a  statement.  The  measure  of  truth  in 
it  is  easily  accounted  for.  Stability  can  be  obtained  in 
noes  where  seminal  reproduction  can  be  quickly  re- 
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peated.    But  a  generation  of  fruit  trees  apprazlmates 

to  that  of  mankind,  nnd  thntigh,  tlirnrfticnlly,  stability 
rtiight  be  obiained,  it  would  require  a  Mcthu&elah  to 
do  it. 

Dc  \'ric>  prrf.iccd  the  first  edition  of  this  book  by 
rciaarkiug  tliai  "The  origin  of  species  has  so  far 
been  the  object  of  comparative  study  only."  It  must 
i\%  be  to  his  credit  that  he  has  been  the  first  to 
Mibtiiii  it  to  experiment.  If  the  results  seem  so  far 
inconclusive,  the  method,  in  the  long  run,  must  be 
rriiitful  Darwin  deliberately  relied  on  continuous 
variation,  dc  V'rics  relies  on  discontinuous.  It  must 
be  obvious  that  the  fornnr  has  been  a  potent  solvent 
of  a  wide  range  of  biological  problems  where  de 
Vries  leaves  us  without  an  answer;  and  he  frankly 
admits  that  on  the  fundamental  principle  we  are  as 
much  in  the  dark  as  ever.  For  mutations,  "  we  can 
as  yet  assign  no  cause"  (p.  130),  though  (p.  207)  he 
suggests  that  "  the  opportunity  for  the  appearance  of 
mutations  is  at  once  given  "  by  change  of  environ- 
ment.  Beyond  this  we  are  no  wiser  as  regards  one 
kind  of  \ariation  than  as  regards  the  other.  W  e  arc 
evidently  a  long  way  from  that  "control  of  the  muta- 
tive process*'  whidi  "will,  it  is  hoped,  place  in  our 
hands  the  power  of  originating  permanently  improved 
species  "  (p.  x).  W.  T.  Thisfi.ton-Dyer. 


PHYSICAL  SCIENCE  IN  THE  TIME  OF  NERO. 
Physical  Science  in  the  Time  of  Nero;  being  a  Traits- 

lalion  of  the  "  {)nn(  s/jcKt  s  Xatiiraft's  "  of  Scicat. 

By  J.  Clarke,  with  notes  on  the  treatise  by  Sir 

Archibald  Geikie,  K.C.B..  P.R.S.     Pp.  liv-t-jfiS. 

(London :  MacmiUan  and  Co.,  Ltd.,  1910.)  Price 

los.  net. 

THE  genius  of  the  Roman  people  was  mainly  for 
action,  conquest,  and  orm.inisatinn.  tn  the 
realms  of  thought  they  made  but  few  original  ad^ 
vances,  here  showing  a  striking  contrast  to  the 
Greek-;.  \vlui->c  proL,'ri  ss  in  rivilieation  some  few  cen- 
turies previously  had  been  intellectual  rather  than 
material,  and  made  in  art,  philosophy,  and  specula- 
tion as;  to  th<»  flffppr  problems  of  Itff  nnd  nntitrf.  Of 
course,  western  nations  owe,  and  have  owed,  an 
immense  debt  to  the  Intellectual  advances  made  by 
the  r.K  i'iis,  there  seems  little  danger  that  this 

debt  will  ever  bo  underestimated.  But  there  is  reason 
to  fear  that  full  jiis^tice  may  not  be  done  to  the  scien- 
tific progress  made  by  the  Romans;  and  Mr.  Clarke's 
admirable  translation  of  Seneca's  "Quaatianei 
Saturates"  comes  very  opportunely  to  illustrate  it* 
extent. 

As  Mr.  Clarke  points  out  in  his  introduction,  Lucius 

Anna-US  Seneca  was  an  exceptionally  able  man  of 
many  aptitudes— rhetorictan,  advocate,  philosopher, 
author,  politician,  and  for  fifteen  years  tutor  first 
and  lailiib,  also  Ante  damiu'c  to  thai  tODtistor  of 
iniquity,  the  Emperor  Nero.  Diiring  his  lifetime  Seneca 
must  have  been  best  known  for  his  eminence  as  a 
politician  ;  diaini;  tiv  many  \ rars  when  he  wn>  oiit  of 
imperial  favour,  and  had  no  share  in  politics,  he 
devoted  himself  to  philoaophy.  science,  and  authcMr- 
ship.  As.  a  phUosopher  he  illustrates  the  eclectidim 
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ftf  th(  Stoics,  particularly  in  ethics.  It  was  in  cihlrs 
that  his  deepest  interest  lay.  Even  in  a  physical 
tmtiM  like  the  "Qusstioncs  Naturales,"  he  often 
breaks  off  a  scientific  discussion  in  ord<  r  to  irnprovo 
the  occasion  by  an  outburst  of  orthodox  morality  d  la, 
Mr.  Barlow,  in  which  he  chastens  the  excesses  of  tiie 
fashionable  i  lriv  of  his  day  with  a  (justo  that 
vividly  recalls  the  sermons  of  a  modem  fashionable 
preacher,  and  with  all  the  enerj^y  of  an  itinerant 
tub-thumper.  In  fact,  so  pure  is  his  puritanism,  so 
moral  the  morality  of  his  denunciations,  that  one  is 
almost  tempted  to  disbelieve  the  known  facts  of  his 
biography.  But  if  his  Stoicism  is  thus  perhaps  sus- 
pect, no  similar  accusation  can  be  brought  against 
his  honesty  as  a  man  of  science.  "There  is  con- 
siderable internal  evidence  in  the  '  Qusestiones 
Naturales,'"  s.iys  his  tr.inslator,  "that  his  pursuit  of 
such  studies  was  in  part  :in  outcome  of  the  true 
adentific  spirit,  and  tli.it  hi  jxi-stssed  in  no  ordinary 
degree  tin  scientific  imagiis-uiun  '  H«>  als.o  an 
eclectic  in  his  views  about  ihc  iiLiUrial  wt'fld,  be- 
lievint,'  it  tn  bi'  built  Up  out  of  the  four  cli  inents— 
fire,  air,  earth,  and  water  of  I-^hiik  lim  lcs,  I'l.do,  and 
Aristotle.  But  he  rejeiud  Use  lifih  .\ristotelian  »lt- 
ment,  ni"tia,  the  imniaterial  quinta  essentia  so 
miscnnr  "ivi-d  hv  m*'<!i.i-v.i!  |iliil<i-.ii[!hcr<,  nnil  he  did 
not  hesitate  to  part  company  with  the  Stoics  when- 
ever he  felt  inclined  to  disaf^ree  with  their  views.  Qf 

training  .I'j  n  man  of  science  ScnCCa  had  none»  fOT 
none  was  available  in  his  day. 

No  doubt  the  "  Quaestioncs  Naturales/*  or  Physical 
!nquirir<:,"  were  written  about  and  after  the  year 
60  A.U.,  not  long  before  Seneca's  suicide  was  ordered 
by  Nero ;  they  are  -  in  a  SMni<«p!stolary  '  style,  and 
dediratrd  to  his  frit-nd  I.ncilius.  Their  text  h.is 
suffered  much  in  the  process  of  transmission  through 
the  ages;  none  of  the  MSS.  is  earlier  than  the 
twelfth  century,  nnd  much  ingenuity  has  been  1  \'  r- 
cised  by  their  editors  (most  recently  by  Prof.  Gercke, 
of  &eslau)  in  rearran|i;ing'  the  various  portions  of 
the  worl-:  into  f!i<-  r.rdrr  .-iiul  fcrtn  in  whicli  Si  inc.i 
may  be  supposed  to  have  left  them.  Originally  the 
work  consisted  of  eight  books,  two  of  which,  probably 
it.  .Tnd  iii.,  have  now  become  fi;srd  into  the  pn  s.  nt 
book  iv.  Most  of  it  is  taken  up  with  meteorological 
questions,  and  consists  of  discussions  as  to  the  nature 
of  meteors,  the  rainbow,  fhimdrr  .inil  liulitninj^',  wimls 
and  the  atmosphere,  snow,  hail,  and  rain.  One  book 
is  devoted  to  the  forms  of  water,  another  to  earth- 
quakes, a  third  to  comets.  Seneci's  ;;rn(  r.il  nx  tiiid 
is  to  state  what  is  known  or  asserted  about  the 
phenomenon  he  is  describing,  and  to  give  a  critical 
discussion  of  thi-  (  \ii!anations--  for  it  is  chiefly  in  the 
explanations  that  he  is  interested — it  has  received, 
and.  finally,  to  state  and  establish  his  own  view  about 
its  causation. 

The  science  of  the  ancients  rarely  advanced  beyond 
the  rudimentary  stages  for  two  main  reasons.  The 
first  is  the  difficulty  they  always  had  in  understanding 
that  accurate  observation  and  reasoned  experiment 
were  either  necessary  or  desirable.  The  second  is  the 
facilitv  with  which  their  nimble  minds  sought  refuge 
from  this  hard  world  of  facts  in  speculation.  To  them 
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a  theory  was  as  good  as  a  fact,  and  a  theory  weighted 
with  the  authority  of  some  great  philosopher  w» 
better  than  many  facts.  The  chief  merit  of  Sen«.^ 
ns  a  man  of  science  lies  in  his  recognition  of  Uk 
importance  of  observation,  and  of  the  use  of  ooauiMA 
sense  in  Interpretation  of  the  observed  facts  ci 
nature.  It  is  true  that  many  of  his  observation*  wot 
faulty,  many  of  his  explanations  were  based  «i  W» 
analogy,  many  of  his  arguments  are  Illogical  wcveti 
rldlcuiouf  when  viewed  in  the  light  of  modem  kmt»- 
ledge ;  but  in  these  matters  be  merely  suffered  bm 
the  disabilities  of  his  age,  and  hi$  shortcomingj  ait 
not  to  hr  too  hardly  judged. 

The  style  of  the  -guaestiones  Naturales"  is  that  oi 
the  polished  orator  and  rhetorician.   Seneca  addn->«« 
Lucilius  dln  ctly.  and  in  the  H^t  of  argument  k 
often  sets  up  and  argues  with ' siflentific  men  of  str»« 
whose  duty  is  to  advance  views  foredoomed  to  de- 
molition.    The    text,    as   wc  have  seen,  is  full  ul 
uncertainties  and  corruptions,  but  it  has  been  vert 
happily  treated  by  its  translator.    The  English  ver- 
sion  is  most  rradable,  and  gives  a  first-rate  reproduc- 
tion of  the  varied  ityle,  the  oratorical  questions,  Uie 
irony,  the  sarcasm,  the  occasional  poetic  afflatus,  niil 
which   Soneca  aniin.Tted   what  might  have  been  in 
other  hands  a  heavy  didactic  exegesis.    Mr.  Clarkt's 
skill  as  a  translator  is  particularly  evident  Im  tlie  suc- 
cess with  which  he  hrjs  broken  up  into  reasonaMf 
fragmenu  the  often  long  and  involved  sentenas  of 
the  Latin  original.    Again.  Seneca's  habit  »ai 
employ  important  word<:— "acr"  and  "spiritui."  I  r 
example— in  several  different  senses,  and.  convcrsd} 
to  express  a  single  idea,  such  as  that  of  the  atiooipheK. 
by  a  variety  of  different  words  in  different  coni«r-. 
The  translator  appears  10  be  singularly  successful  in 
canveving  what  was  Seneca'*  real  meaning  in  the* 
numerous  and  difTicult  pa^-:ii;(  >.     In  conclusion, 
may  be  added  that  Sir  .Archibald  Geikic's  valwtlt 
notes,  which  take  the  form  of  a  nmning  cointnent^n 
.  n  the  seven  books,  and  are  given  at  tht  <nJ  ' :  1: 
translation,  are  of  great  assistance  in  the  »PP^ 
tion  of  Seneca's  attainments  and  Umitationi. 
are  written    from    the    point  of    \io.v    of  mjdf^^ 
vcienre,  ntui  do  much  to  show  how  and  why  he  >^ 
oiten  iell  into  scientific  error.   The  book  is  weBg* 
up  and  indexed,  nnd  may  be  cordially  recv^-nniencNJ 
to  .ill  whn  .ire  interested  in  Seneca,  in  the  art  of  t«i'"- 
laliun.  or  in  i!k  history  of  science.  A.  J.  J-**- 

THE  STUDY  OF  IMMUSITV  ASD  ITS 
TICAL  APPLICATIONS. 

Immunitv  and  St>Ciific  I  hcrapy.  V->\  Hr.  \y.  d  E^" 
Emery.  Pp.  xiv+448.  (London ;  H.  K.  Le*'=" 
1009.)    Price  12s.  (yd.  net. 

THE  amount  of  literature  bearing  on  iminur.i;^ 
and  on  the  «pei  itic  ther.'ipy  of  infective  <y«ta*-» 
which  has  appeared  during  th.  UiM  few  yea«  •»  •* 
great  that  it  is  difficult.  ev«n  1  r  the  spt^i-il'st 
ki  t  ii  p  sc"  with  its  production.  Reviews 
maries  on  the  subject  are  therefore  very  needfiB.  «■ 
the  publication  of  Dr.  Emery's  %ork  is  opportune. 

The  book  sur\r\  s  almost  tli  •  whole  field  rei8«»ij> 
to  immunity — microbial  toxins,  antitoxins,  blW*" 
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lysis,  agglutinins,  precipitins,  phagocytosis,  and 
immunity  to  bacteria  and  though  perhaps  somewhat 
more  full  of  dc  than  the  needs  of  the  medical 
practitioner  require,  will  be  of  (^reat  value  to  the 
patlKdoi^st  and  bacteriologist.  The  subject  is  dealt 
with  critically  and  judicially,  the  various  hypotheses 
are  presented  to  tiie  reader,  and  divergent  views  are 

stated  fairly. 

The  opening  chapter  of  the  book  gives  a  good 
general  account  of  dte  essentials  of  tnnnunity.  One 

point  we  are  glad  to  see  tbe  author  brings  out,  vi/. 
the  ill  effects  to  the  patient  of  prolonged  anaesthesia 
in  (urgical  ofierations.  It  does  not  seem  always  to 
h<'  nppreciated  that  the  power  of  rrcovcry  of  a  patient 
is,  to  say  the  least,  jeopardised  when  anaesthesia  is 
lirolonged  beyond  a  ceruin  time. 

The  account  of  the  internction*;  brtwcrn  toxin  and 
antitoxin  (chapter  iv.)  contains  a  clear  slaltmcnt  o{ 
the  hypotheses  of  Ehrlich,  Arrhcnius  and.  Madsen, 
and  Bordct,  and  is  concluded  with  the  judicial  suov 
mary  that 

"No  theony  is  absolutely  suftkient  to  expbln  all 
the  phenomena,  and  soon  after  each  new  one  is 
adduced  die  supporters  of  the  older  ones  bring'  for- 
ward  evidence  which  renders  it  untenable.  The 
probability'  is,  at  the  time  of  writing^,  that  Ehrlich 's 
views  are  genemll)  hold,  and  are  open  to  the  fewest 
objections.  They  are  compiicatcti,  it  is  true,  and  have 
had  to  undergo  constant  modifications  as  new  facts 
have  arisen ;  but  the  facts  themselves  are  compli- 
cated. Yet  it  must  be  confessed  that  there  are  some 
grave  <d>jections  to  its  acceptance  in  its  nresent  form, 
and  it  may  become  yet  more  involved  before  it  can 
be  fully  accepted  as  a  complete  explanation"  fp.  91). 

The  summary  of  Ehrlich 's  "side-chain"  hypo- 
thesis of  the  formation  of  antitoxin  (chapter  v.)  is 

excellent.  Incidentally  the  definition  of  a  "proteid" 
is  dealt  with,  and  it  is  suggested  as  a  logical  out- 
come of  Ehrlich's  hypothesis  that  protelds  might  be 
d'  fined  ;is  sub'^tances  which,  when  Injected  into  suit- 
able animals,  give  rise  to  the  production  of  anti- 
bodies; this  would  then  include  the  toxins,  enzymes, 
I1C.1  substances  which  do  not  give  tho  proteid  re- 
actions as  usually  accepted  by  chemists.  At  the  time 
of  writing.  Ford's  work  on  the  production  of  anti- 
body by  what  is  apparently  a  carbohydrate  derived 
from  pcnsonous  fungi  had  probably  not  appeared,  but, 
nevertheless,  uith  tfiis  possible  exception  it  does 
appear  to  be  true  that  all  anti-bodies  are  the  result 
of  the  action  of  proteid  or  proteidJike  substances.  In 
the  chapter  on  phagocytosis,  opsonins,  opsonic  deter- 
minations, and  vaccine  treatment  are  naturally  con- 
sidered at  some  lengdi.  The  divergent  views  on  the 
nature  of  opsonm  arc  well  summarised;  the  author 
considers  that  there  appears  to  be  no  sufBcient 
evidence  for  the  existence  of  thermostable  opsonin 
apart  from  amboceptor,  and  that  if  thermolabile 
opsonin  ii  not  c<jn)])lenifnt,  complements  may  play 
the  part  of  opsonins.  The  vaccine  treatment  of  in- 
fective diseases  is  dealt  with  somewhat  fully,  and  the 
opinion  is  expressed  that  "of  the  practical  success  of 
this  treatment  in  certain  diseases  tliere  can  be  no 
doubt,"  particularly  in  diseases  due  to  acute  infections 
idtft  staphylococci,  pneumococci,  coli,  and  some 
Other  arganisRis,  Imt  as  regards  tubereiiloais^only  ■ 
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moderate  degree  of  success  has  been  obtained  by  the 
author. 

Dr.  Emery  evidently  holds  the  opinion  that  deter- 
minations of  the  opsonic  Index  are  not  essential  for 

I  the  control  of  ilosagc  in  vaccine  treatment.  Me  points 
!  out  that  a  patient  with  a  low  opsonic  index  may 
I  improve  under  treatment,  fresh  lesions  may  afipcar 
when  the  index  is  high,  and  the  index  may  risft 

(greatly  just  before  death,  and  says : — 
"The  more  carefully  the  opsonic  index  is  con* 
sidered,  the  more  certain  will  it  appear  that  a  high 
index  is  not  an  indication  of  immunity;  it  neither 
proves  that  the  lesion  i.-N  undergoing  Cure,  nor  that  a 
fresh  infection  will  not  occur.  .  .  .  Nor  is  a  low 
inde.v  any  proof  of  lack  of  immunity,  since  patients 
may  improve  remarl(ably  during  a  prolonged  negative 
phase"  (p.  aSo). 

.\  cha[)ier  is  devoled  to  the  colloidal  theory  of  anti- 
bodies and  its  bearing  on  such  phenomena  as  agglu» 
tination  and  the  interactions  between  toxin  and 
antitoxin,  and  gives  a  good  account  of  this  difficult 
subject. 

A  final  chapter  deals  briefly  with  the  pcMlieat 

application!;  of  immunity  researdi  in  the  treatment 

of  infective  diseases. 

Tlie  book  contains  a  glossarv  of  terms,  a  useful 
bibliographv.  and  is  well  and  sufficiently  illustrated. 
A  number  of  small  verbal  errors  somewhat  mar  the 
text,  but  a  sheet  of  "  errata  "  correcdn|f  most  of  them 
has  recently  been  issued.  We  can  recommend  the 
book  as  an  excellent  summary  of  the  voluminous  litera- 
ture on  a  diflicult  subject.  R.  T.  Hxwunr. 


TJf£  CARBONISATION  OF  COAL. 
Modem  Coking  Praetiee,  inetuding  the  Anatftis  of 
Materials  and  Producls.     By  T.  H.   Byrom  and 
J.  E.  Christopher.    Pp.  .xi+i^b.    (London:  Crosby 
Lockwood  ami  Son,  T9T0.)  Price  8>.  6d,  net. 

IN  the  preface  to  this  handbook  the  auduvs  point 
out  that 

"The  subject  of  ooke  manufacture  is  of  rapidly 
increasing  interest  and  significance,  embracbl|f  SB  it 
does  the  recovery  of  valuable  bye-products  in  which 

scientific  control  is  of  the  first  importance." 

This  declaration,  taken  in  conjunction  with  the  fact 
tliat  one  of  the  authors  is  a  Fellow  of  the  Institute 

of  Chemistry,  awakens  the  hope  In  the  reader's  mind 
that  at  length  the.  technical  library  has  been  enriched 
by  a  work  which  might  rank  with  Simmersbach*s 
"  Cirundlagen  der  Koks-rhemie."  and  afford  sub- 
stantial aid  to  those  studying  the  economic  principles 
of  coal  distiibition,  which  is  one  of  tiie  most  important 
questions  of  tlie  present  century. 

This  expectation,  however,  is  doomed  tc  disap- 
p<dntment,  as  the  reader  soon  finds  that  the  title  of 
the  book  should  have  been  "Modern  Coke-oven  Con- 
struction and  Practice,"  that  all  discussion  as  to 
the  effect  of  temperature  and  mass  on  the  distilla. 

tion  of  coal  and  the  products  yielded  is  avoided,  and 
that  whilst  the  change  in  structure  from  the  beehive 
coke-oven  to  the  modem  recovery  plant  is;  well  dealt 
with,  and  the  manufacture  of  sulphate  of  ammonia 
receives  full  attention,  yet  the  subject  of  tar  is  di^ 
missed  in  one  page. 
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In  speaking  of  tor  fuel,  on  p.  5,  the  authors  say 

"T1»e  modern  tendency,  however,  is  to  distil  the  tar 
first,  and  recover  hs  many  valuable  constituents  sucli 

as  hfd/fiic,  naphtf.  I,  rirbolic  acid,  naphthalene,  creo- 
sote, and  also  the  lar  colours  discovered  by  Perkin." 

This  tooseness  of  expression  miglit  lead  some  to  be- 
lieve tliat  tlie  ooal-ur  colours  were  a  distiUate  from 
tar. 

A  few  pages  furthpr  on  solid  fuels  are  subdivided 
into  organic  and  inorj^anic,  the  latter  con-i-tint;  of 
sulphur,  silicon,  phosphorus,  and  aluminium,  the 
latter  bein^j  credited  with  Riving  a  heat  quite  equal 
to  that  produced  in  electric  furnaces,  a  statement 
which  will  be  doubted  by  the  users  of  "Thermit." 

In  the  chapters  devoted  to  the  construction  off  the 
modern  form  of  bye-product  recovery  coke-oven,  the 
authors  are  at  their  best,  and  this  portion  is  well 
illustrated  with  many  reproductions  of  photographs 
from  existing  plants,  as  well  as  elaborate  sections  and 
plans,  vet  the  same  fault  is  to  be  found  as  in  other 
jiarts  ut  the  book,  that  ts,  the  principles  wliich  govern 
the  various  stages  in  the  process  of  carbonisation,  and 
the  chemiciil  chancres  taking  place  during  the  opera- 
tions, are  igrK>r<.l,  whilst  details  of  mechanical  in- 
terest only  aif  ehilmrntcci. 

In  the  preface  the  reader  is  told  that  the  book 
embodies  a  series  of  lectures  delivered  at  a  technical 
ooltege  to  a  dass  of  men  engaged  on  coke-ovens,  and, 
intcrT";tini^  n<;  thrv  mn«t  have  bppn  to  the  audience,  it 
caniiut  be  too  ^^^<m^ly  iinpresied  upon  those  delivering 
lectures  of  this  kind  that,  unless  there  iS  given  a 
fouinUitii.n  I'f  scii  ritific  facts  and  theory  upon  which 
the  practical  man  can  build  and  evolve  original  ideas, 
the  value  of  such  lectures  must  be  enonnously  les- 
sened. 

Not  only  is  the  theory  of  carbonisation  neglected, 
but  the  coke  produced  during  the  process  of  gas 
manufncturc  is  luntty  nif  luioiied,  although  the  gas 
coke  produced  in  ili<-  United  Kingdom  more  than 
doubles  in  quantitv  that  made  in  bye-product  recovery 
plants,  thi.'  bfihive  CKke-oven,  with  ii>  wicked  waste 
of  tar  and  sulphate  of  ammonia,  siill  being  the  most 
favoured  means  of  squandering  our  already  depleted 
coal-measures. 

At  the  present  time  there  i«;  a  ^^ixal  opcaiiig  for 
an  audior  who,  with  scientific  knowledge  of  the  sub- 
ject, can  gather  fopether  tin;  w^nXi.  of  Stein,  Flack, 
Kichtcrs,  Muck,  Parry,  i  horner.  Lunge,  KnubUuch, 
and  others  on  the  carbonisation  of  coal,  and  weave 
into  tnni,Mbl(  vhnpc  the  lines  upon  which  economy 
of  coal,  abolition  of  smoke,  increase  ot  manurial 
ammcmium  compounds,  and  enhanced  values  for  our 
tar  firoducts  can  be  obtained. 


THE  HUM  AS  CENTRAL  NERVOUS  SYSTEM. 
Yeordrachten    over    den    Bomv    van    het  centrale 

ZetiuiL'slclsel — een  Voorhcreiding  tot  de  Klinitk  der 

Zetiuwciekten.    Door  Prof.  J.  W.  Langelaan.  Pp. 

vi-h485.  and  309  text-figures.     (Amsterdam;  A. 

Versluys,  1910.) 

THIS  consists  of  the  course  of  instruction  on  the 
embryology  and  anatomy  of  tiie  human  nervous 
system  given  in  Leydcn  in  the  sessions  1907^  and 
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it>o8-<)  put  into  the  form  of  a  book,  which  is  iilof- 
truted  with  an  excellent  series  of  photographs  of 
sections  and  drawings  by  Hecr  G.  Kostcr.  It  is 
quite  a  revelation  to  find  what  soft  effects  of  fi^l 
and  sliade  the  artist  has  obtained  with  pen  and  iflik. 
vrathout  sacrificing  accuracy  and  clearness,  in  the 
production  of  these  admirable  illustrations. 

The  book  is  subdivided  into  four  sections,  dealiof 
respectively  with  (A)  the  development  of  the  huma.T 
central  nervous  system  (pp.  1-98) ;  (B)  the  nature  and 
'  histogenesis  of  the  nervous  tissues  (pp.  99" '37):  'C^ 
the  form  of  the  various  parts  of  the  central  nmou> 
system  (pp.  138-286);  and  (D)  the  structure  of  the 
central  nervous  system  (pp.  287-485). 

The  most  distinctive  section  of  the  book  is  put  A. 
P  u  I  B  contains  a  good  and  impartial  sujiunarr  vH 
the  present  state  of  our  knowledge  concerning  tbe 
mode  of  development  and  the  nature  of  nerve-fibre* 
and  cells,  and  supplies  the  reader  with  a  good  bibSfr 
graphy.  Although  parte  C  and  D.  on  the  wiwfe, 
ate  excellent  accounts  of  tlte  subjects  of  which  xhtj 
treat,  they  present  no  special  features  which  (he 
student  cannot  tuid  elsewhere  in  text-books  writW 
in  languages  more  generally  understood  than  Dutdi 
is.  Moreover,  the  text  of  these  sections  is  not  Hf 
"up-to-date,"  nor  is  llie  bibliography  so  satisfactcn 
as  those  of  the  early  sections. 

Sertion  \  is  a  model  uf  tiie  manner  in  «hjd» 
embryology  should  be  taught  to  medical  students. 

It  begins  with  a  clear  account  of  the  early  stafts 
of  development  of  the  primate  embryo,  te  nling  up  to 
the  formation  ol  the  ner\'OUS  system,  and  then  i-.- 
scribes  the  history  of  the  further  growth  and  dilftr.  iv 
tintton  of  the  br.nin  .Tnd  spinal  conl  in  hwKjn 
I  embryos.  .Most  books  on  cmbiyuluyy  arc  rendenKJ 
i  confusing  to  the  student  by  the  introduction  oi  de- 
scriptions of  what  happens  in  tli.-  chick  cr  ibf 
developing  rabbit,  with  tags  of  miscellaneous  Infcin* 
tion  coneerning  the  embryos  of  other  vertebraics,  and 
the  plea  is  urged  in  support  of  such  a  mcde  ol 
procedure  that  it  is  the  comparative  method.  Bi;i  il« 
use  of  data  culled  frCNn  comparative  anatomy  is 
works  on  human  anatomy  can  be  justified  only  whtt> 
they  help  to  elucidate  the  latter  or  explain  sotDe 
general  principle  which  cannot  be  appreciated 

the  nirie  stiidv  of  one  vertebr,ite;  unless  the  lO* 
formation  directly  serves  one  of  tliese  two  purpose 
it  is  worse  than  useless  to  insert  it.  One  of  the  gp^t 
merits  of  Prof.  Lanpclann's  work  is  tiuit  it  j.^v*5  » 
straightforward  account  of  the  human  brain  ami  M 
development;  and  00  comparative  data  are  iaccm' 
in  the  embryulof:;:!ca!  section  except  to  explain  stage* 
in  human  development  which  are  not  known  from 
direct  observation  of  human  material;  and  then  he  ij 
careful  to  rely  almost  exclusively  on  intennat"^ 
obtained  from  the  study  of  the  mammals  most  ncarlv 
related  to  man  diat  supply  llie  desired  fscts. 

.■\  considerable  part  of  the  cmbryological  s«tJffl> 
of  the  work  is  based  upon  the  author's  own  r^ 
■searehes,  which  are  already  famiOar  to  resdcn  o< 
Brain  (nioS)  anrl  the  Aitatomtsrher  Anteigtt  (i<|oQ< 
and  this  fact  gives  section  A  the  freshncs 
springs  from  first-hand  know1c^»  in  OMtra^iac'' 
.  tion  to  the  staleness  of  convetitioael  cnran  vt>(^ 
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mar  all  mere  compilations,  however  comdentioudy 
they  may  have  been  dune. 
Althougfh  there  are  a  good  many  errors,  both  of 

commission  and  omission,  in  this  book,  and  many 
stutcnu-nts  which  we  cannot  endorse,  the  work  is, 
on  the  whole,  the  best  etementary  text-book  on  ^ 
anatomy  of  tl  r  human  nervous  system,  and  it  cer- 
tainly contains  the  most  useful  account  of  the  dex-elop- 
ment  of  the  human  brain  that  has  appeared  in  a 
'.'■•H'  r't\:  text-book.  If  it  wrrr  not  for  the  difficulty 
4>i  language  the  book  woukl  appeal  to  a  large  class 
of  students  and  medical  men.  G.  E.  S. 


nUR  BOOK  SHELF. 

7hf  Miners' Guide.   By  F.  P.  Mennell.    Pp.  viti 4- 196. 

(London  :  Gerraids,  Ltd.,  i()o<).i  Price  4^.  nrt. 
This  little  Km_>o1c  aims  .it  tK'ing  a  f.;tiidi'  to  the  prospector, 
and  shtudd  i,Tr|;el>  .'itl.iin  its  object.  It  is  neither 
lengthy  nor  profound,  but  sketches,  lightly,  those  prin- 
ciples of  geology  it  is  desirable  that  the  prospedor 
should  be  acquainted  with. 

In  discussing  the  souroe  of  metals  in  lodes  the 
author  qipears  to  lean  strongly  to  the  theory  of 
lateral  secretion,  and  is  at  some  pains  to  show  now 
large  a  qu.Tntity  of  met.il  may  be  contained  in  the 
rocks  of  a  miner;d  district,  even  when  barely  percept- 
ible ir.ic«  s  of  its  existence  can  he  detected  by  analysis. 
Ill-  i^  .1  lirm  hi  liever  in  the  underground  circulation  of 
meteori(  i\att  rs  as  a  means  of  dissolving  and  concen- 
trating these  metals  in  lodes  and  other  deposits,  and 
seems  to  doubt  the  existence  of  a  bary-sphere. 

The  description,  in  chapter  i»U,  of  the  characters  of 
ore  bodies  is  all  loo  short,  and  chapter  Iv.,  whldi  is 
devoted  to  prn«porring^,  mi^lil  ;il>-o  be  expanded  with 
advantage;  but  this  i.s  .snijplemented  later  hv  a  review 
of  the  occurrence  of,  and  pmspeclini;  for,  ^,'<ild,  silver,' 
platinum,  the  base  mctab,  and  other  useful  minerals 
and  precious  stones.  An  important  feature  ot  this 
portion  of  the  book  is  a  general  account  of  the  uses 
of  the  different  minerals,  and  the  conditions  ncoessary 
to  be  observed  in  preparing  them  for  the  market. 
Prices  and  production  also  rvoeive  some  attention,  and 
the  more  important  localities  are  cited.  Chapter  xi. 
deals  with  sampling,  and  in  llie  space  .nvnilable  gives 
a  good  description  of  the  operations  that  must  be 
undertaken,  and  the  methods  of  computation  that 
must  be  adopted,  to  ascertain  the  average  value  of  a 
lode  sampled.  The  following  statement,,  however, 
"As  a  guide  to  the  possibilities  of  undeveloped 
ground,  geological  knowledge  is  often  worth  any 
amount  o?  sampling,  but  the  miner  can  only  judge 
from  his  own  expcrirnce  what  scientific  knowledge 
enables  the  geologist  to  f;aiit;r  bv  thi-  help  of  fheorii-s 
'oundi-d  on  <.ither  people t'.\p<  rience  as  well  a.s  his 
own,"  seems  to  assume  a  dangerous  position  and  to 
tend  to  a  reliance  on  theory,  rather  than  actual  test- 
ing, to  determine  the  value  of  any  mineral  deposit. 

The  working  notes  are  necessarily  fragmentary, 
dealing  as  they  do  with  alluvial  working,  including 
dredging ;  lode  mining ;  methods  of  crushing,  cyanid- 
inc.  cVc,  in  one  short  chnyiter.  The  book,  however, 
contain*  many  useful  hints.  .  lul  one  that  should 
certainly  appea^  to  the  prn<pecS)r  in  far  lands. 

The  Coccidae  of  Ceylon.   By  E.  Ertiest  Green.  Part 
iv.,  with  39  plates.    Pp.'  251+344;  plates  xdv.- 

cxxxi).  (Ix^ndon  :  Dulau  and  C  .,  1909.) 
The  work  before  us  well  iliusir.ites  the  enormous 
recent  development  of  our  knowledge  of  entomology, 
for  when  Mr.  Kirby  published  his  "  Catalogue  of  the 
Described  Hemiptera  lleteroptera  and  Homoptera  of 
Ceylon,"   in    the    Journal  of  the  Linnean  Society  I 
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!  (Zoology,  vol.  xxiv.,  likji),  lie  *vas  only  able  to 
enumerate  seven  species  of  t.occida?  fri<m  the  island— > 
/.cc<rfuii»ri  tiiaugijiraf ,  (,reen  (iSSi));  coffeae^ 
Walk.  (1853);  L.  viride.  Green  (tSiik));  L.  mgrum, 
Nietn,  (iSot);  Pseudococcus  adonidum.  Linn.  (1758); 
C  occus{'e)  ftoriger.  Walk.  (1858),  and  C.  laniget,  Kxtb. 
(i8<ji). 

Shortly  afterwards,  howrrei ,  Mr.  Gr«^n  took  up 
the  systematic  stiniv  of  the  (  iKciil.i-  in  earnest,  with 
such  good  resnlls  that  lie  soem  aicunuiLated  materials 
for  a  monograph  01  the  Coccidu;  oi  Ceylon.  At  tirst  he 
estimated  that  it  would  probably  run  to  four  parts, 
containing  thirty  plates  each;  but  now  he  finds  that 
"the  present  (fourth)  part  contains  many  additiOAal 
plates,  which  (with  the  several  supplemcirtaiy  plates) 
bring  the  total  number  up  to  135,  or  fifteen  more  than 
the  number  ()romised  to  in\'  subscribers.  For  the 
comjdelion  oi  the  niono^^raph  it  will  be  necessary  to 
brim,'  out  a  tilth  ]iart.  <if  di>ul)le  si/i",  containing  from 
fifty  to  •.i.Kty  plates."  Even  so,  considering  the  rapidity 
with  which  material  accumulates,  we  should  not  be 
surprised  if  a  further  extension,  or  a  speedy  supple- 
mentary part,  may  not  tie  found  necessary. 

But.  however  Uiis  may  be,  part  iv.  contains  the 
conclusion  of  the  subfanuly  Lecaniinae,  with  nine 
genera  and  nineteen  species;  and  the  new  suh- 
famih  .\st<  rolecaniinse,  with  six  genera,  ^4  si)ecie>>, 
and  two  varielic'*. 

The  work  is  based  alinost  entirely  on  Mr.  Green's 
personal  observations,  and  a  large  proportion  of  the 
species  described  and  figured  arc  new.  We  have  noth- 
ing but  praise  for  the  text  and  letterpress  of  this  mono- 
graph of  a  family  of  insecU  which  is  important  both  as 
destructive  to  vegetation  and,  in  some  instances  (as 

in  the  cocliineal  insoctV  as  yiddittg  pKtduCtS  Of  CQA- 

sidorablc  cummerciul  v«ilue. 

(  itloinay.  one  of  the  Hebrides.  Hs  Plants:  their  Local 
Names  and  Uses.    Legends,  Ruins,  and  Place- 
names.     Gaelic   Names   of    Birds,   Fishes,  6^c. 
Climate,  Geohgical  Formation,  <Vc.    By  Murdoch 
McNeill.      Pp.    vii5  4-2if).      (Edinburgh:  David 
Douglas,  n)iii.)    Frier         Cul.  nit. 
The  main  purposr-  ut  the  author  is  to  publi'-h  a  list 
of   plants  coll*cl(d  dutiuk;    some   yL-.us'  stay   on  the 
island,  to  which  he  has  added  general  nott  s  on  the 
history-,  geology,  and  fauna.    The  author  has  been  a 
keen  observer  of  the  birds,  both  migratory  and  native; 
among  the  former  are  the  barnacle  goose,  pintail 
duck,  and  wild  swan,  while  ddcr-duck  tad  cormorant* 
live  on  the  outfymg  reefs  or  mifrequented  coast,  and 
guillemots,  buzzards,  and  kestrel  nest  on  the  norlhern 
shores.     In  the  same  localities  willi  the  eider-duck 
are  found  shoals  of  aeal,  both  the  large  grqr  «nd 
common  species. 

A  chapter  is  devoted  to  the  description  of  the  woods, 
lochs,  and  pastures.  The  lochs  are  the  most  inters 
esting  botaiiically.  The  white  water-lily,  the  common 
reed,  and  bottle  sedge  are  the  most  conspicuous  plants 
in  the  shallows;  species  of  Potatnogeton  and 
Callitrichc  autunitutlis  are  abundant  in  the  deeper 
waters.  The  eiuinit  ration  of  flowering  plants  and 
ferns  amounts  to  5I17  species,  but  this  niimlM_r  includes 
garden  escapes.  The  author  has  been  fortunate  in 
obtaining  the  cooperation  of  special  authorities  on 
certain  genera.  Mr.  A.  Bennct  has  identified  a  dozen 
species  of  Potamogeton,  and  a  similar  number  of 
Kubi  are  given  on  the  autixK-ity  of  Rev.  W.  M. 
Rogers.  Among  tl»  more  typical  and  rare  plants  are 
Spcrgulatia  rupestris.  L<^hrl!a  Dortmamti,  Sedum 
roseum,  Myosotis  repens  and  I  1  luisticum  scoticum. 

The  book  is  pleasantly  written,   and  contains  a 
considerable  amount  of  observational  matter  scattered 
through  its  pages.    The  Gaelic  names  and  quotations 
^  will  only  be  appreciated  by  a  limited  number  of  readers. 
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LETTERS  TO  THE  EDITOR. 

[The  Editor  doe^  not  liold  liimsdf  rr.t^.i'jiiJi.'c  for  o/^i'iiinrn 
expressed  by  his  correspondentt.  iVei/iier  can  he  undertake 
to  tetum,  &r  to  eorretpond  mlh  flic  writers  of,  rejeeted 

manufi  ripis  iiitinJnl  for  thii  or  any  ,-lhfr  part  r>f 'S MVKT.. 
A'o  nottii  is  (d/.-fi!  I'f  itiwityiiKjUi  tuujiuiciini/ui'is.] 

The  Stability  and  Efficiency  of  Kites. 

In  Kati're  of  March  ty  Mr.  IMoes  suggests  that  the 
instability  of  kites  may  lie  due  to  changes  in  the  relation 
of  the  weight  to  tlie  velocity  of  the  wind,  Or  to  deforma- 
tion of  the  Icite  by  excessive  pressne,  or  tliat  there  is  a 
critical  velocity  at  which  the  forms  of  the  stream>lines 
become  so  altered  that  instability  rc&ults. 

My  own  experience  leads  to  the  opinion  that  defoma- 
tion  by  a  stronjg  wind  is  practically  the  only  important 
cause  of  instabilitr.  At  the  Blue  Hill  Ob»er\'atory,  where 
ihc  conditiuns  for  i-xpcriincnting  arc  unusually  severe,  the 
Clavtun  modifirutioii  iif  the  Hargravp  kite  is  the  only  one 
rhat  can  lie  eniploy.-d.  In  this  form  thf;  longitudinal  sticks 
are  continuous  from  one  cell  to  the  other,  and  the  lateral 
>ticks  K'l  in  iln  front  and  rc-i-v  •  d^' >  of  tlv  evils  which 
jtrfvoot  iiic  lluHerinjj  of  the  ^Id'Ji  uiun unlnbi-'  in  kites 
the  rifjidity  of  which  d/riM-nds  upon  the  i'  ri^inn  of  the 
covering.  The  ('laylon-lInrf^rAVf  kite  is  rit^i'i.  l>u!  there 
is  nc'  Mr.iiii  or  tension  am  u  It  re  r\i  rpt  w.hi.i;  tlvii'.^,  and 
it  has  proved  itself  to  be  sul!kiLn;ly  atabl-:.  K>  ;ii/f  from 
sudden  and  excessive  strain  is  necessary,  liu'I  'o  s'  i  ui  r 
this  the  bridlf  i«;  inad<*  elastic,  so  that  in  strurif;  u:iiils 
Ihe  :int;l''  lit  i  :u  lin.Lt  0:1  l"  ruiiii  s  ■-[nailer.  TllU--  ■  tjliijjpi  d , 
the  ktU-  is  i^  't  un-fonuK  '  tVu  !' lit  in  strong  winds,  lor,  as 
the  anfj!>-  of  lina^ion  hrtomit  s  sm.illi  i  .  the  pressure  of 
the  wind  upon  the  riit^-s  ot  t.-lls  li  conies  relatively 
greater,  and  the  altitiali-  is  rdiRMl.  A  normal  altitude 
fiH"  *o  mav  h<-  lovvif  li  to  ^o"  1.1,  an  increaf  of 
wind  of  15  to  2^  in.  li  i  s  j>- r  s.  ror.d.  If  the  front  <  r  il  <>; 
th" -kite  !•!  pq»iinj>'  (l  w  itli  ti;^iii  <  urvMl  lifting  surface*  tlie 
•  tliui'-iiiA  IS  o,,..,;K  l:it  I  i-.i-.  il,  thf  mean  altitude  exceeding 
tio",  and  tile  loss  due  to  itiri<-.i-f  of  wind  is  unimportant 
in  velocities  up  to  25  metr'  s  jx  r  second. 

Some  of  the  lightest  of  thrsr  kites  have  flown  in  the 
strongest  winds  encount>-ri  d  while  experimenting,  the 
vlorifv  in  sonic  instances  having  exceeded  30  metres  per 
s  diiid.  An  itilertsiing  example  of  this  kind  occurred  on 
.April  14  during  the  international  ascension.  Two  kites, 
weighing  two  and  850  grams  per  stjuare  metre,  and  having 
lifting  surfaces  of  11  and  7  square  metres,  respectively, 
were  employed  to  lift  the  line.  The  outer  section  of  the 
line  W.1S  1500  metres  of  wire  having  a  tcnsik  strength  of 
140  kilograms,  and  the  next  was  2500  metres  long,  having 
a  tensile  strength  of  180  kilograms.  The  large  light  kit' 
was  placed  at  the  outer  end  of  the  line,  and  the  other  -it 
the  junction  of  the  two  sections.  At  a  height  o(  aooo 
metres,  witli  .^500  metres  of  line  out,  two  gusts  of  wind 
r»-"-mMing  thunder-squalk  wer<^  encountered,  the  mean 
Vi  lori'  v  for  twenty  mtnuti  s  1  \c(Tding  30  metres  per  second, 
.'iiul  the  maximum  reaching  33.  The  strain  on  the  line 
at  the  ground  did  not  exceed  00  kilograms,  and,  (blowing 
for  the  weight  of  th"  !ini-.  probably  did  nOt  exceed  ito  at 
the  second  ktii  ,  1  li  ■  \'.iV.  of  the  larger  kite  in  a  lo-melre 
wind  is  usually  about  45  kilograms,  and  that  of  the 
smaller  about  allowing  for  the  pressure  of  the 

wind  on  the  line,  t'lis,  apparently,  was  not  greatly  t-x- 
cceded.  The  large  kite  will  Hy  in  a  wind  of  5  metres  per 
second,  and  was  perfectly  steady  in  •  vehwity  of  33  metres 
per  second.  The  pressures  corresponding  to  these  vekiclttes 
are,  respectively,  a  and  So  kilog^mis  per  square  metre  of 
surface  exposed  normally :  hence  it  seems  Improbable  that 
a  well-made  kite  could  beoome  unstable  through  disprri 
portionate  weight  or  some  unusual  property  of  a  higli 
wind.  It  should  be  said  that  the  velocities  given  are 
"  true  '*  velocities,  and  not  to  be  compared  with  those 
from  the  large  Robinson  anemometers,  in  which  the  factor 
S  is  rmp1o}-ed.  The  maximum  velocitv  referred  to,  ex- 
piessed  in  English  units,  becomes  74  miles  per  hour  "  true  " 
vek>ri(\.  .)o  when  reduced  to  the  U.S.  Weather  Bureau 
standard,  or  about  100  miles  per  hour  when  reduced  to 
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the  same  scale  as  the  Kew  pattern  when  die  hictor  3  is 

employed. 

In  '1900,  whiie  comparing  dlllenint  wires  for  use  a» 
kite-lines,  I  found  that,  theoretically,  the  larger  wires  were 
the  more  efficient,  althoH|^  sii|^^  weaker*  weight  fo; 
weight,  than  the  smaller.   The  reason  for  this  is  that  the 

pressure  of  the  wind  is  more  effective  upon  the  small  wire* 
than  on  the  laige.  A  No,  10  wire  weighing  2-16  kilograms 
per  1000  metres  usually  breaks  at  85  kilograms.  Its 
diameter  is  ooi  mm.,  and  the  surface  presented  to  the 
wind  is  I  square  metre  for  e.ich  1650  metres  of  length.. 
If  we  wish  to  double  the  strength  of  our  line  we  employ 
a  wire  oyj  mm.  in  diametei,  weighing  5  kilogr.nms  p^' 
1000  metres  of  length.  The  cros.s-section,  however,  h»s 
incr>  as,  d  only  one-half,  the  surface  presented  to  the  wind 
bein^  1  smiare  metre  for  each  1100  metres  of  length. 

An  iipfKjrtunity  to  secure  exp«-'rimental  data  did  nut 
pres.  nt  its.  ;f  until  |anu;<rv,  i<)o8.  -Since  then,  in  rondut  l- 
ini;  till-  !iio:i!l'.l\-  kitr  .isi  .  iisior.s  at  Blue  Hill,  I  hai- 
empUiyi'd  small  kil.s  tloun  \vili«  smail  wires,  and  larg- 
kites  flown  with  ^-^lii-  uii  s,  to  determine  the  relativ,- 
efTiciency  of  the  twu  ..  st.nis.  The  results  show  v«  ry  con- 
clusively rhat  the  syst-  in  of  large  kitui.  arid  l.<rge  win^s  is 
the  more  c-f1icienl,  !iol  only  lor  the  ^ir- s  1  xp.  1  Imented  with, 
but  very  pio'i.ihfv  for  much  l  ir^.  r  si/.-s  1  ii  •  lifting 
surface  of  lhf>  tcif.  s  employed  h.,*  varinl  from  ;  to  13 
scjuare  metres,  .md  the  line  has  been  mad--  up  pi»-c<-s 
of  wire  varying  from  No.  10,  of  85  ktlogrnms,  to  No.  21,  of 
23^  kilograms,  tensile  strength. 

I"he  opinion,  held  by  many,  that  laio  .  l^ii.  t  are  inferior 
to  small  kill  s  iti  meteorological  work  is  not  sustain-xl  by 
thes»>  eji)>'^riiin  IMS.  Th"  Clavton-Hargrave  kite  wh»*n  built 
w  -h  ■hi'-i-  sii  tioiu  1  an  !>•  made  stronger  for  the  same 
\\.ML;lit  111. Ill  u  tv:i  nude  with  two  or  four  .sections.  Th" 
iiiiT.-.i^i.  .if  .,i,"ii;ht  ,1-4  the  si/e  increases  is  uniriip.srMi it  '■■y 
meteorologicat  e.spci  imenls.  for  kites  with  lifting  suriafs 
e.vcc'-ding  1^  square  metres  nerd  not  weigh  more  than 
h5o  grams  per  square  metre.  The  .ibility  of  these  larg'-r 
kites  to  withstand  high  winds  apparently  is  gre.nter  than 
that  of  small  kites,  for  the  large  and  he.ivy  slicks  neces-ary 
in  the  framework,  like  the  large  win  s,  present  rel.Tiivflv 
M  smaller  cross-s<'clion  to  the  wind  for  a  proportionate 
Weight  and  strength. 

Increased  stability  mnv  be  secured  by  placing  two 
diverging  vertical  plan' s  in  the  rear  cell  of  a  kite.  If 
these  planes  are  ndiustabl''.  tl.  '  kite  may  be  caused  to  fly 
on  ••iiher  side  of  the  mean  ilim  tion  of  the  wind.  Or  any 
errors  of  flight  ntay  be  corrected. 

Th>>  entire  question  of  stability  appears  tO  be  One  Of 
eliminating  tin  -qual  strains  and  unnecessary  resistances, 

F.  F.  Fnocssoji. 

I^ydc  Park,  Mass.,  U.S.A.,  April  ao. 


T  much  interested  in  Mr.  Fergusson's  letter,  and  his 
long  experience  with  kiie»,  about  double  my  own,  makes 
me  very  diffident  about  expressing  an  opinion  contrary  to 

his. 

Doubtless  deformation  is  a  very  fruitful  source  of  in- 
stability, but  after  carrying  out  some  thousand  kite  ascents 
from  a  steamer  and  on  land,  1  am  of  opinion  ilrnt  it  is 
not  the  only  caus»-.  However,  my  position  is  that  \\i-  rlo 
not  know  with  certainty  the  c.iuse  <'f  inst.ibiliii .  aci  J  it  s 
very  desirable  at  the  present  tim*^  tfi.il  wc  should  know 
beyond  dispute. 

I  agree  with  Mr.  I'l  i  ^n^soii  as  10  the  advantages  of 
large  ki-.  s:  they  are  mot'-  s;;,(,!.-  than  small  ones,  and,  as 
he  has  siicuvn,  since  the  wind  resistance  on  fht*  wire  is 
the  one  srrious  obstacle  to  rcirhing  great  lui^ht^.  it  is 
obviously  desirable  to  make  that  resistance  sni  ill  in  pro- 
po]  tion  to  the  other  fr.n.s.  But  there  are  practiral  Libj-^c- 
tioiis.  Large  kites  and  tlijck  wire  require  a  s;i.>ii;;.-r  and 
nil  lie  expensive  outtit.  and  more  assisianc-  at  starting 
ami  landing  ;  also,  should  .nrrid*»nt  occur,  the  risk  of 
i-s  1„  1.10  seriou!^  is  far  greatri  . 

I  <lo  not  agree  with  Mr.  F"n;nssoii  tfiat  tli"  Clavjon- 
llargr.iv..  kilo  is  tlv:  oiilv  om-  tfi.it  can  h.-  iis,-rl  wU-u  the 
wind  is  stron;:.  '1  h.-  conditions  in  l'.nf;land  in  the  winter 
rii'-  iirob.ahly  nior'j  s-v  r.-  tli.iii  at  Ulu-  Hill,  and  have  been 
particularly  severe  during  the  last  winter.  Nevertlieless. 
the  atrength  of  the  wind  has  on  no  occasion  prevented  our 
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fiyinfj  a  kitr  witb  noii-ri^jid  rA^it*.  at  Pyrton  Hill,  and  wt- 
have  beni  fortun;itc  in  broakinj;  only  onr  kitt?  in  landing 
it,  and  in  nv't  \.v:.\-a-^  once  since  last  C)ctt>ber  to  hrinj;  back 
th«  kiie  to  stir  N:.iriing  point  without  accident ;  al»o  Mr. 
Codv's  kitr,  which  has  iHm*rifiid  edge*,  will  certainly  fly 
in  a  strong  wind. 

Ml.  [■"•^jjusson  st.it' s  t!i.i;  .\  kit"  of  7  '■qu.i;''  uvtri.-- 
surlace  will  e.teri  a  pull  <-if  kilii^;i  .ini-.  m  .i  wli-il  i..f 
10  mctf's  ptT  spfuntl.  lii  l-!tij;li-h  utn'.^  th.--  •-  p'i;iit\ nt 
tf>    I   lb.  pfT  st|.   foot  eif  s.iil  .11  •  a  in   .1  w  Irul  o(  iiiil<  > 

P' r  hour.  It  -h.  ulml.  .11-  . i  v\'r.  '  X)!..-.  li  niirnially  to  the 
wind,  thf  (11  ^-^urt  or  pull  would  U;  53  kilograms,  and 
honi.r,  1 1  ni' :nt"jr:i'i^  that  the  back  sails  ai'  ]i.irt';:il'\ 
snrlt'T'tl  1\  thi-  ir-»nt,  and  that  the  angle  o(  in.l.l.u,. 
is  i.nlv  .iSiii;t  1,  dV^ii'.s.  ;5  Kin.  --r.-nis  a  very  hi^i'n  v.il.i. 
The  put!  of  a  (liamond-shapt  il  Iwx  kitf*  if  7  ni«-trt«>  >.ul 
.Tfea  in  the  same  wind  is  <  •  rt.Tinlv  h-  I<.\v  15  ktn.  It 
xvould  be  inf'Tri.'ittj'  if  Mr.  F>  ij^iisNi.ii  \viii;li!  ttll  lis  how 
the  wind  at  thr  kite  is  irK-.tsur'*!  .\i  W\\<-  Hill.  I  do  not 
think  any  anemometer  placed  in  the  kite  can  be  tnist- 
vvorihy — one  might  as  well  place  one  close  to  ilm  ro*if  of 
a  house  amongst  a  set  of  chimney  stacks — and  if  an 
.inr>momrter  i-i  placed  on  the  wire  there  is  the  difficulty  of 
avoiding  oscillation  and  of  c-orrect  orientation. 

I  am  glad  to  be  able  to  st.ite  that  we  do  not  now  ofl'iciall* 
publish  in  England  values  of  wind  velocity  bawd  on  the 
factor  3  for  the  Kew  pattern  Robinson  cups,  but  on  the 
factor  }-3.  This  rednrn';  what  would  have  b«-en  called  100 
to  7.5  ;  but  the  valu.  qimted  by  mo  ir»  mv  letter  of 
March  17  are  entirely  independent  of  the  Robinson  anemo- 
meter. For  reasons  fully  given  in  a  recent  publication  «if 
the  Meteorological  OfTicc  (M.O.  aoa)  those  values  are 
doubtful,  but  the  evidence  is  in  favour  of  their  being  too 
tow  rather  than  too  !i';;h 

I    should   like   to  i.ik.'   tliis  opportunitv   of  rr-plying  to 
Mr.   Gold's  criticism  of  thi:  method  of  measuring  ui-nl 
velocities  on  a  kite  in  Knglaiid.  namely,  by  ni' .<-'.i;  1:1^ 
tfie  tension  of  a  piece  of  cotton  carrying  a  light  vph.  rr 
at  the  far  end,  away  from,  and  out  of  the  influence  ul, 
ktte  (Natuiib,  April  ai).     It  is  true  that  the  surfaci;  of 
ihe  cotton  «iqMMed  to  tlie  ^nd  is  comparable  with  that 
of  die  splwfe,  but  the  force  is  for  all  practical  purposes  a 
normal  one.  since  the  tangMitiai  component  is  adsnitted  by 
all  to  be  very  small.   It  follows  that  the  tension  of  the 
cotton,  negtectinf!  its  wei^t,  is  the  same  throughout,  ju^t 
a<  in  the  case  of  the  string  stretched  on  a  smooth  curve 
g!iven  in  teat^tooks  ON  mechanks.  and  hence  the  tension  I 
measured  is  the  tension  of  the  coKon  wliere  it  is  tied  to  | 
the  sphere,  and  is  independent  of  the  length. 

W.  H.  Dims.  I 

A  Pifbrence  in  tbe  Photoelectric  Effect  eaused  bjr 

Incident  and  Divergent  Light.  ' 

RriTST  invstit'ation'i  have  shown   that   thf   ioi.i^.nion  1 
produced  bv  ;h>-  ■i- <  ondarv  rays  arising  fri'Mi  .1  ihm  metal 
plate  tr.'iv'  i  v.  c)   rinnnallv  bv  a  prim.trv       :itTi  vi/  Kontgen 
or  >  is  ^;r(  .(ti  r  I'M  til'    .  :ii'iX''it  "h.iii  on  the  incident 

side.       [  h"  pri  sent   t-xperuileni^   were   m.'ide  to   sec  if  a 
siniil.ir  I  if'^rt  I  ould  be  det«-cted  with  ultra-violet  light. 

'1  bin  tiims  of  platinum  were  prepared  by  spufterinfj  from 
.1  platinum  kathode  on  to  quartz  plates  1  mm.  thick. 
These  could  be  moimted  in  the  centre  of  two  similar  brass 
I  vlinders  so  that  their  planes  were  perpendicular  to  tb<- 
axes  of  the  cylinders.  S.  narrow  beant  of  ultra-vi<ilet  light 
from  an  arc  passed  down  the  axis  of  the  two  cylinders 
normally  to  the  plates.  The  saturation  current  from  ih'- 
illuminated  ptate«  to  the  cvlinders  could  be  measured. 
The  plates  couid  atso  be  turned  so  that  the  film  »ide  was 
•  ither  aw,-ty  from  (position  K\  or  towards  the  light  (posi- 
tion B). 

In  *very  experiment  two  similar  plates  were  used:  one 
was  used  a«  a  standard  to  determine  the  strength  of  the 
ultra-violet  light,  and  its  position,  whether  \  or  R.  was 
unchanged.  The  other  plate  was  compared  with  this  for 
each  of  the  two  positions  altern.itcly.  By  referring  each 
measurement  to  the  ^tnr.'l.ird  plate,  the  otherwise  trouble-  j 
some  variations  of  th--  arc  were  rendered  harml'>s«.  I'nless 
the  films  were  veiy  thick  it  was  always  found  that  posi-  j 
tion  A  gave  rise  to  a  relatively  greater  photoekclric  current  | 
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than  position  B,  ahliuugli  it  was  pr  n.ilis.d  by  having  tO 
p.iss  through  the  thickness  of  Iho  quart/  plate. 

When  no  allowance  is  made  for  the  .ibsurption  by  the 
quartz,  a  vry  thin  film  gives  ij  p-r  out.  more  photo- 
eltctric  current  for  the  •■merg»-nt  than  for  the  incident 
light.  When  the  absorption  of  tin-  quart/  is  allowed  for 
the  diffeo'nce  is  increased  to  in  per  cent. 

I  hi  «<•  results  h.ive  been  (  onfirnied  by  reversing  the  direc- 
li  Ml  cf  the  light  without  altering  the  |niviii.)r,  of  the  plates, 
...k!  nther  evperinients  have  b«-<-n  made  to  msure  that  they 
■  I  I  Milt  arise  from  scattered  light  or  other  del.,  tv  in  ili.' 
ipc  ,r  itu*  Ihe  ratio  of  the  emergent  to  the  incident 
.  '1- .  I  h     been  determined  for  a  series  of  lilma  of  varying 

This  investigation  was  siigg..>i(d  to  in«'  by  Prof.  O.  W. 
Rirhard»on,  and  the  fxpprim«.>iits  bav  been  carried  out 
under  his  direction. 

Otto  Stuiiluann,  Jun. 
Palmer  Laboratory,  Princeton,  N.J.,  .\pril  j(. 

A  Linic  in  tbe  Evolution  of  tbe  Bees. 

Tia  ligula  or  "  tongue  **  of  the  bees  presents  two  main 
types,  one  broad,  obtuse,  and  often  emarginate,  the  other 
pointed,  acute,  frequently  much  elongated.  The  obtuse* 
tongued  bees  have  been  considered  to  tie  the  more  primitive, 
and  there  is  no  doubt  that  the  most  advanced  ty)>es  are 
long-tongued.  The  difference  between  the  two  groups  has 
M-emrd  so  important  tluit  at  one  time  (Trans.  American 
Kntomological  Soc.,  xxix.,  p.  185)  1  entertained  tbe  idea 
that  they'  had  no  common  bee-anceMry,  but  were  derived 
from  diflmrent  groups  of  wasps. 

Frederick  Smith,  in  1853,  d<>«crib«d  a  new  g'^nus  of  bee<i 
from  Australia  under  the  name  Meroglossa.  This  was 
based  on  a  male  from  Port  l^ssington,  which  had  many 
of  the  charai  t'Ts  of  the  obtuse-tongu<'d  I'rosopis,  but  had 
i  piiinted,  dag|;er-like  tongue.  .Ashmead,  in  iSoo,  placed 
It  Ml  the  same  group  as  Prosopis.  in  spite  of  the  tongue; 
ill  ii>u5  (Trans,  .^nur.  Ent.  Soc,  .xxxi.,  p.  318)  I  gave  an 
account  of  Smith's  type,  remarking  that  it  was  •'  not 
unlike  some  Prosopis."  In  1905  I  described  a  numb<.'r  of 
..\ustralian  species  supposed  to  belong  to  Prosopis,  but  re- 
ntarked  of  one  of  them  (P.  Uttneiiatia)  that  the  mouth- 
parts  did  not  s.-cnt  to  agree  with  the  genus.  I  had  at 
that  lime  no  niateri.il  (or  dissoition,  but  Dr.  R.  C.  I.. 
Perkins  had  such  material,  and  ili'..  . i\ •  ? .  il  that  several 
had  acut'-  longin's.  In  Pror.  U.'ui,,tii.<n  Kntom.  Soc, 
October,  ic)<>8.  he  found>-d  the  genus  Pala?or)ii/.i  for  my 
/'.  fii'rviriJis,  with  thf  fctllowing  ini'-resling  reni.nU^  - 

"  Pal.itirhiza  i-  evid<  ntly  n'pres»-nl<-d  by  man\  s]).  1  if's  in 
.\u'<tralia.  Sfvecil  have  Ij^cn  described  as  belonging  to 
the  genus  Pr.^..|)  -.  11  -pi(e  of  the  fact  that  the  most 
supert'tei.il  ■  \.iniiri.ii,!»ii  s!»»>w>  that  theve  insects  h.ive  an 
u  al-  l.t  ii  il  .: .  iongu<'.  Hitherto  no  conn- .  1  iti^-link 
In  I  u  •  ■  n  t':i.  I.liinr.umgued  and  acut<--tongU'-d  .  s  luis  hf-xn 
r<>t <iril.  il.  Km  in  I\il;i-orhiza  we  l!.i\.  .1  form  wfii.h.  -  \i  .  pt 
for  the  .'irmlUif  of  thr  longu'',  wouli!  t>.  .i-^i^n.d  t.i  t!if 
s'-ction  of  Obtusiltnga.  »  It  will  therffDi--  li.  nlivii.us  th.it 
this  section  and  the  .\f ulilingues  can  no  I.m^it  ii.  main- 
tained as  of  great  importance,  since  P.il.eorhi/,i  ntust 
always  be  associated  with  Prosopis,  as  the  male  genital 
char.'irters,  and  all  other  ones,  save  the  lingual,  clearly 

show." 

Nevertheless,  he  proposes  for  PaLt-orhi/a  a  distinct 
family,  Pala'orhi/idje,  at  the  same  time  suggesting  that 
it  should  be  Nferoglossidst!  if  Meroglossa  is  allied. 

In  the  cours<'  of  going  over  the  splendid  collection  of 
.\ustralian  bees  forincd  by  Mr.  Rowland  K.  'Turner,  now 
the  property  of  the  British  Nfuseum,  I  hav  bferi  able  to 
examine  the  structure  of  a  number  of  sje  >  1.  s  of  Pal,TO- 
rhiza.  In  the  first  place,  I  find  that  t'.thiorhi/a  and 
Meroglossa  arc  substantially  the  same  genus  ;  but  the  truly 

astonishing  thing  is  that  the  females  h;i\'   i.  obtuse 

tongues  like  Prosopis,  while  the  males  has  '  ^1.  dagger- 
like  tonfjues !  I  first  discovered  this  in  P.  penrttata, 
sub'ip.  ^<  rtmsia  (properly  Meroglosfa  pt-ni'tmla  prrirtissa), 
a  black  insect  with  the  face  of  the  male  canaliculate,  much 
in  the  manner  of  the  original  type  of  Meroglocsa.  My 
natural  thought  was  that  there  must  be  tvto  q>ecies,  in 
spite  of  every  appearance  to  the  contrary.  I  next  took 
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the  undoubted  srxfs  of  Aicroglossa  parailela  (Ckll.),  a 
metallic  insert  rrlaK-d  to  the  type  of  Palworhiza,  and  thes« 
»iMwed  exactly  the  same  thing.  I  then  looked  at  a  new 
ipeeiies  (Palarorhitd  or  Meroglossa  metanura),  with  a 
hMi^<o!oured  abdomen  btack  at  apes,  the  meaothorax 
ttrlpod  with  y<>lk)w  and  black,  and  the  bate  of  the  PWtA- 
thomc  finely  longitudinally  fluted.  In  this  the  cexes  were 
Moeikted  without  a  doubt,  and  the  differe«iee  in  the 
tongues  was  as  in  the  others.  Still  otherf;  w^re  esninined, 
all  with  the  same  result.  It  appears  ihat  the  fem.ile  in 
tMt  genus  lacks,  or  fails  to  develop,  the  determiner  which 
represents  the  pointed  apex  of  the  tongue.  Another 
pacuUar  character,  a  oomb  on  the  first  two  joints  of  the 
nuxUlary  palpi,  is  common  to  both  sexes  of  Meroglossa. 

Anomr  generic  name  for  AustratiaB  bees  must  fall. 
The  ttudy  of  additional  material  ahom  that  mj  Praso- 
pisteroa  is  not  valid;  its  tjrpe^pecles  tmwt  be  known  as 
Proie^  mtoImmIIb. 

Hie  extraordinary  PaehyprosofU  «dnMlbt  of  Pcrkiiis, 
deecribed  from  N.  Queensland,  widiout  further  daita,  was 
taken  by  Mr.  Turner  at  Madcay  in  M«y.  1000. 

T.  D.  A.  CocoRlU. 

University  of  Colorado,  BoifUer,  CohmMlOi,  U.SUk., 
April  SI. 

FluoiTscent  Abaorptioii. 

In  Naturb  of  Januarv  6  Mr.  Burice  Critkisea  the  oon- 
dusions  whidi  I  drew  from  ray  experiments  proving  that 
fluorescent  absorpUon  does  not  exist  (PhiL  Mag.,  1909). 

The  method  which  I  devised  was  a  direct  one,  and  free 
from  all  sources  of  error.  I  cannot  see  any  point  in  Mr. 
BLirkr  'k  rrit-rism;  I  used  a  scheine  for  making  the  source 
of  lit;ht  and  the  fluorescing  absorbing  cell  tntermittent, 
M.  J  .  i  ig  the  llashos  olther  "  out-of-«tep  "  or  "  in-step  " 
tt  ftill.  If  ihp  flash'-s  were  out-of-stcp,  the  light  from 
the  source  tr.ivtrsrd  the  absorbing  cell  while  it  was  not 
tluores<  ing.  Tliis  fi.ish  ■  ntered  the  eye,  and  wa»  immedi- 
ately followed  by  the  fl.ish  of  tliior'-scenr  lipht  from  the 
cdl,  tlu-  source  beinj^  in  tlarkncsi  during  its  emission. 
The  total  niiiount  of  lit^ht.  or  the  sum  of  thr  two  5tt5  oi 
flashes,  was  the  same  whether  they  were  "  iii-slcp  "  or 
■■  out-cif-step, "  showiti;;  that  the  absorhinjj  power  of  tlu; 
r.'ll  w.is  not  increased  liv  its  lluoresccnce.  Mr.  Burke  now 
ippenrs  to  stand  aloiif  as  a  ch.impion  of  fluorescent  absorji- 
tion.  for  Nichols  and  Merritt  have  recently  r»-pea'.i-d  their 
work  with  improved  apparatus  and  methods  tone  of  them 
being  a  modification  of  my  siroboccopic  me:!iod),  and  have 
failM  to  find  any  trace  of  the  phenomenon. 

R.  W.  Wood. 

Johns  Hopkins  University,  April  aS. 


Centre  of  Gravity  of  Annual  Rainfall. 
Mr.  Watt's  nif  admiraH  attitude  towards  the  C.G.  of 
annual  rainfall  Is  unfortunate,  for,  notwithstanding  his 
disclaimer  in  die  first  senteiKC,  I  find  that  his  statement 
ill  the  last  sentence  of  his  letter  in  Natubx  of  April  28 
ia  another  a  friori  shot!  In  the  Mysore  rainfall  annual 
reports  of  the  last  fifteen  years  I  have  given  diagrams  of 
ttw  monthly  rainfall  of  the  eight  districts  as  percentages 
of  die  yearly  totals,  but  they  are  not  tfm^,  or  Wmilar, 
or  symmsfncal.  Yet  year  after  year  there  is  a  close 
agreement  hi  the  C.G.,  or  date  round  wMch  each  year's 
rainfall  balances.   Ferb.  mI,  $ap. 

J.  Cook. 

30  Hernutage  Gardens,  Edinburgh,  May  3. 


Impure  Manganese  Di  oxide. 

A  FEW  weeks  ago  I  had  occasion  to  order  a  quantity 
of  in an.;aiiesc  di-oxide  for  general  lecture  and  laboratory 
oxp  rir.ii nis.  and  we  duly  received  the  s.nme  from  a  well- 
knowT.  fu  n  :l-.e  name  of  which  it  would  be  invidious  to 
mention.  .Mihough  in  colour  the  manganese  di-oxide  was 
normal,  we  soon  found  that  its  chemical  properties  were 
very  erratic.  When  mixed  with  potas>>ium  chlorate  and 
heated  gently,  the  mass  inflamed  inside  the  flask,  and  a 
reaction  proceeded  with  explosive  vtoience,  resulting  to  the 
Ibroiation  of  clouds  of  smoky  gas  rebtively  poor  in  oxygen. 
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When  wanned  with  concentrated  hydrochloric  acid  the 
action  was  unusually  vigorous,  and  an  inferior  grade  of 
chlorine  was  evolved  possessed  of  a  curious  odour  re- 
sembling that  of  euchlorine.  llic  black  colour  of  the 
powder  ra|Mdly  disappeared,  juekiifug  a  yellow  sohittoo,  and 
a  white,  insoluble  residue,'  whldi,  from  Its  volnminaus 
appearance,  suggested  silica. 

One  of  my  senior  students,  Mr.  William  Davison,  there- 
upon analysed  the  di-oude,  and  olitained  the  foUowiqg 
results:— 


Manganese  di.oxtde 
.Antimonious  oxide 
Silica       ...  ... 

Ferric  OxMe 
Arsenious  oxide  ... 

Sulphiir  *»•  sea 
Moistun  ...  ... 


•  ea 

Baa 


6o«6 


«ee 
«e» 


*** 


trace 
1-05 


1  liat  this  was  a  cise  of  wilful  adulteration  1  do  not 
suppose  for  a  momrru  ;  but  ii  seem*-  desirable  to  dir-et  the 
attention  of  tcacher.s  and  others  to  the  possibility  of  such 
a  common  and  ciieap  article  as  manganese  di-oxide  being 
sold,  not  only  in  an  impure  form,  but  in  o:ie  \vliich  it  is 
positively  dangerous  to  use  with  potassium  chlorate  for 
such  a  simple  and  Ullivenal  experiment  as  ihf.  preparation 
of  oxygen.  J.  Nswio.s  Frikmo. 

The  Technical  College,  DarBngtoa.  May  6. 


BRITISH   NEW  GUINEA. 

pOLONEL  M.\CKAY  was  chairman  of  a  Rojsl 
^  Commission  appointed  to  praoeed  from  Anstrafis 
tu  inquire  into  the  present  eonmtioiiiB  oi  the  temloqr 
now  known  as  ^tish  New  Guinea.  As  such,  lie 

proceeded  alon^  the  south  coast  of  the  island  to  its 
eastern  extremity,  then  visited  the  D'Entrecasteaux 
and  oihfr  Kr(.)up',  in  the  olTing,  subsequently  proceed- 
ing aioni;  the  north  coast  tu  Buna  Bay.  Here  he 
left  the  sea  and  struck  inland  to  visit  the  Yodda 
Gold^ld,  returning  overland  to  Port  Moresby.  Tliis 
was  the  most  arduou.s  and  interesting  part  of  his 
joum^.  for  the  Owen  Stanly  Mountains,  which  here 
reach  about  7000  feet,  luid  to  be  crossed.  Apparemdy 
the  range  really  conslsttH!  of  a  series  of  more  or 
less  parallel  ridges,  up  and  down  which  the  party  was 
scraitibliiiL;  fi.ir  sevenlt-en  days,  camplRg^  dunng'  mudl 
of  the  time  in  tiupical  rain  fore-st. 

It  is  the  record  of  the  above  trip  which  "  .'XcrOIS 
Papua  "  presents  to  us  in  pleasantly  written  form. 
The  expedition  was  not  in  any  way  a  sdentiSc  one, 
but  the  author  riiows  that  he  has  considerable  powers 
of  obser\'ation.  He  notes  "the  absence  of  stone  on 
the  lii):;h>  r  ridges,  and  the  txtrctiie  narrowness  of 
their  rooUilrcwn,  moss-L-arpctcd  crests.  How  .also,  as 
we  approached  thn  hii;licr  altitudes,  lichen  .and  inoss 
gradually  envelo|)cd  (he  timber  until  ihey  covered 
Umbs  arid  leaves  alike ;  but  what  impressed  me  most 
was  the  serene  calm  that  reigned  over  all,  for  I  heard 
no  crash  of  fierce  or  fearful  animal,  no  sound  of 
human  voice,  no  song  of  radiant  bird  in  .ill  that 
kingdom  of  mist  and  sunshine,  of  sparkling  dew- 
goins.  and  irtimcnieiria!  silence." 

The  truth  of  tliis  tra\<-!Icr's  description  we  know 
well,  but  v.li.it  \v(  ;;lih  it  suggests  to  the  tropical 
naturalist-  the  enoriisous  variety  of  plants  which 
make  up  such  a  forest,  each  with  its  peculiar  insects, 
many  lizards  and  frogs  showing  quite  peculiar  adapta- 
tions to  their  damp  environment,  peciuiar  land  snob 
on  every  ridge.  TTie  natives  live  on  the  lower  slopes, 
but  seem  to  be  less  cannibal  and  of  better  stock  than 

'  "  Aciw  r.ipuB. "  iN'ing  wi  Aecowit  of  a  Vmm*  Koond,  and  a  Msidh 
.\cra«s,  the  Territary  of  Hanoa  wMi  the  Roval  Obnntiiion.  Br  Coltml 
KmiMlk  Maclay.  CB.  Pf,  ini-l-t9*.  (Loadan:  MTittMifay  aad  Cb> 
Price  r«.  6^.  net. 
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those  of  the  coast.  Here  would  Ix-  an  unit^ue  chance. 
.■\t  present  the  country  is  untouched,  but  in  a  dozen 
years  it  may  well  be  opened  up,  and  if  gold  be  found 
all  would  fall  before  the  axe. 

Colonel  .Mackay's  observations  suggest  much  work, 
too,  for  the  ethnologist.  The  Yodda  Goldfields  have 
brought  to  light  red  pottery  with  designs,  and  stone 
bowls  with  patterns  on  their  rims,  indicating  that 
the  country  was  once  occupied  by  a  race  superior  to 
the  present  Papuans.  The  latter,  too,  even  on  the 
coast,  arc  interesting  enough,  but  they  are  fast  getting 
spoilt  by  the  missionaries  and  traders.  Those  of  the 
hills  near  "the  gardens  of  the  ghosts"  are  .still  un- 
touched, making  mummies  of  their  dead,  for  whom 
they  have  a  supreme  respect.  The  splay-footed  people 
near  Cape  Nelson  should  also  be  well  worth  a  visit. 

It  is  rightly  pointed  out  that  no  tropical  country 
can  remain  long  undeveloped,  owing  to  the  teeming 
millions  of  the  overcrowded  East,  and  British  New 
Guinea,  to  be  secure,  must  be  opened  up.  Coco-nuts, 
coffee,  cocoa,  and  rubber  will  probably  in  a  generation 
cover  most  of  the  available  land,  while  gold  may 
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cause  Still  more  rapid  growth.  The  book  before  us 
will  doubtless  assist  this  development,  as  the  condi- 
tions and  climate  are  shown  to  be  by  no  means  worse 
than  those  of  Cevlon  or  the  Straits  not  many  years 
ago.  Perhaps  this  is  the  aim  of  the  book,  but  we 
confess  that  we  desire  the  more  solid  obser\'ntions  of 
a  trained  naturalist.  Unfortunately,  such  have  not 
always  the  brightness  and  sense  of  humour  possessed 
by  Colonel  Mackay.  J.  S.  G. 


SOME  RECEST  AGRICULTURAL  FIELD 
TRIALS.' 

SINCE  the  application  of  the  "whisky"  money  to 
agricultural  education  in  Great  Britain   a  con- 
•iderable  amount  of  experimental  work  has  been  car- 

'  W«t  of  5vcoiUikI  Ai;ric'.i'tural  Collcse,  Rei>ori<  on  F.»tKriinent<  ; 
D«rluin  County  Counril  Kduoiiion  CommillM,  kc|>on  of  Dairy  Inv«Mi^■a- 
lion«;  NorthumbccUnd  Education  Comtniuec.  Guide  lu  Kxceriment*  for 
1909 :  Vmx  Sumcx  Kduration  Cammiliec,  Kxp«riincnt«  on  Mrailow  Hav  ; 
Affinillural  Stadeat*'  Ca/cttc,  K»p*rimtnl«  on  Pasture;  Journal  oi  the 
Dcpartmen;  of  Agriculture  and  Teithnical  Initruction  for  Ireland. 


I  ried  on  by  .some  of  the  more  energetic  of  the  county 
committees.      ;\  few  of  the  experiments  deal  with 
animals    but  by  far  the  greater  number  with  crops, 
presumably  because  the  expense  is  less;  they  serve  a 
variety  ol  useful  purposes,  arousing  an  interest  in 
practical  agriculture,  showing  the  farmer  (if,  indeed, 
'  he  needs  showing)  that  artificial  manures  will  give 
increases  in  crop,  and,  finally,  they  may  furnish  very 
useful  material  for  the  county  agricultural  lecturers. 
Field  experiments  are  perhaps  the  most  difficult  of 
I  all  experiments  to  interpret.    The  growth  of  plants  is 
I  influenced  by  so  many  factors — temperature,  water 
I  supply,  food  supply,  &'c. — that  small  variations  in  the 
'  conditions  may  lead  to  marked  differences  in  result. 
The  soil  is  a  very  complex  mixture   and  not  uncom- 
monly shows  some  variation    even  within  the  limits 
of  a  single  field.    Even  if  the  soil  itself  is  tolerably 
uniform    a  slofw  may  introduce  irregularities.  The 
influence  of  a  tree  or  hedge  makes  itself  felt  for  some 
distance,  while  the  effect  of  the  previous  treatment  of 
the  ground  is  often  very  great.    Of  course,  if  the 
intention  is  mainly  to  get  up  an  interest  in  agricul- 
tural   trials  these  con- 
siderations are  of  little 
moment,   but   they  as- 
sume great  importance 
,      where  it  is  desired  to 
give    definite  informa- 
tion about  the  effect  of 
manures  on  the  crops. 
A  perusal  of  the  reports 
before  us  leaves  a  rather 
mixed  impression. 
There  has  been  a  vast 
amount  of  work  done, 
and  much  industry  and 
energy  have  been  dis- 
played, but   it  is  not 
alwavs  clear  that  the  ex- 
perimenters  have 
grasped  the  first  prin- 
ciples of  the  art  of  mak- 
ing experiments.    In  no 
case  is  the  experimental 
error  indicated,  nor  can 
we  find  it  has  been  as- 
certained ;  indeed,  so  far 
as  we  know,  it  is  only 
at  Kothamsted  that  the 
deltrniination  is  made, 
and  there,  where  all  the 
conditions  are  favourable 
and   the   workers  tho- 
roughly  competent,    i  t 
amounts  to  10  per  cent. 
In  the  Sussex  experiments  a  number  of  plots  were 
laid  out  on  each  of  twenty  farms  and  received  various 
combinations  of  artificial  manures.    As  the  experi- 
ments have  only  gone  on  for  one  year   it  is  impos- 
sible to  draw  any  definite  conclusion,  so  great  is  the 
disturbing  effect  of  season.    In  the  discussion  all  the 
results  have  been  averaged,  in  spite  of  the  fact  that 
the  soil  varied  from  a  chalk  loam  in  some  .entres  lo 
a  heavy  clay  probably  destitute  of  chalk  in  others. 
It  is,  of  course,  not  legitimate  to  take  an  average  of 
incomparable  quantities,  and  we  suggest  that  more 
useful  results  would  be  obtained  by  arranging  the 
soils  into  strictly  comparable  groups. 

The  Northumberland  experiments  have  gone  on  for 
a  longer  time  and  averages  for  several  years  are 
given,  so  that  the  effect  of  season  is  more  or  less 
eliminated.  They  are  well  known  as  illustrating  the 
value  of  basic  slag  in  improving  poor  clay  pastures. 
On  the  light  soils  potash  has  been  found  very  effec- 
tive.   A  more  detailed  studv  could  be  made  if  the 
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error  of  ilu-  experiment  was  known.  'ITius  we  are 
infi>rinrd  ihat  the  most  etfectivc  slaps  :irt-  those  in 
which  a  hi^h  ju-rccntaj^c  of  tln>  |;lii^;>h.iii  (iresent 
dissolvfs  in  cilric  acid.  On  looking  :ii  the  figures, 
howevt-r,  we  find  that  the  extreme  difference  in  yi«  Id 
is  little  more  than  10  per  cent.,  which  i»  probably 
well  within  the  experiniental  error. 

tercentfge  oi  piLc^phwie  Mid  mIii:|« 

in  2%  uuic  KCid   93"'       74'2   -  66-i 

Ha>  ouuitMd.  inearts. ...    9ii    ...  -  * 

Again,  one  of  the  oonclu»ions  drawn  from  the  rotation 
experiments  is  that  sulphate  of  ammonia  has  had  dis- 
tinctly exhausting  results  except  on  the  crop  to  which 
it  w.'is  applied.  The  full  in  yield,  however,  is  only 
7  per  cent.  In  neither  case  is  the  conclusion  justified 
by  the  evidence. 

.Xniofj;;  the  West  of  Scotland  reports  is  one  in  which 
the  new  nitrogen  manures,  cyananiide  and  basic  cal- 
cium -nitrate,  are  sho\\n  to  have  given  valuable 
returns.  Most  of  the  reports-  deal  with  different 
varieties  of  oats  and  potatoes.  General  conclusions 
cannot  be  drawn  since  we  are  told  "  that  the  character 
of  the  seasons  was  found  to  affect  the  relative  ns  well 
as  the  .ib-'olutc  productivcnesb  of  the  oat  varietir-  in 
an  astoni>hintj  d«'j;Tec."  \  nurtibrr  cif  measurciin-nts 
of  the  str.iw  and  gr.nin  of  these  dilTerent  v;irii  ties  arc 
recorded,  and  a  good  deal  of  other  information  has 
been  collected.  In  the  experiments  on  the  manuring; 
of  potatoes  it  generally  happened  ttiat  the  best  and 
most  profitable  crops  were  obtained  after  applying  ten 
tons  of  farmyard  manure  per  acre  along  with  a  com- 
plete dressing  of  superphosphate,  sulphate  of  potash, 
and  siiijiiKitc  of  ainnionia,  a  result  agreeing  with 

others  obl.iined  elsi  wherC. 

Tht'  t'irencr^tcT  e.Kperimenfs  on  pasture  h.ive  been 
going  on  for  eighteen  years  or  more,  and  show  some 
interesting  results  worth  working  up  in  greater  detail, 
since  th^  differ  in  several  ways  from  those  obtained 
at  Rothamsted.  Thus  superphosphates  alone  gave 
better  results  than  no  manure  and  also  encouraged 
clover ;  the  plot  receiving  sodium  nitrate  alone  was 
poor,  tufted,  and  worse  th.in  the  plot  receiving 
amnioniuni  sulphate  alone;  I  stilago  \\a>  nn)st  preva- 
lent on  the  plot  recei\ln^;  kainit  alone. 

The  Irish  experiments  on  winter  milk  production 
•nd  winter  rearing  of  calves  were  made  to  see  if  either 
of  these  schemes  would  pay.  At  present  Ireland 
places  but  little  butter  on  the  market  during  winter, 
with  the  result  that  the  summer  trade  suffers.  It  is 
consider*^  ih.H  hij,'lur  prices  would  be  realised  in 
summer  if  tlu'  winter  trade  tould  lie  cievetoped.  S.itis- 
factorv  finanei.il  re-uh'.  wire  i  btained.  The  rip4)rt*. 
derive  ennsider.ihle  iniere-.t  frtJin  tlio  tables  of  costs, 
a  welcome  though  rather  unusual  feature  in  experi- 
ments of  this  sort. 

The  Durham  dairy  investigations  were  intended  to 
settle  certain  practical  points  such  as  the  feeding  of 
concentrated  food  on  pasture  and  the  relative  value 
of  moderate  and  heavy  rations  for  milch  cows.  It 
was  shown  th.it  nn  incre.ise  in  food  c.iused  an  in- 
crease, but  not  a  proportionate  increase,  in  milk  yield, 
a  result  in  accordance  with  Holisinark's  very  complete 
investigations  in  Norway.  Brewers'  grains  were,  as 
usual,  found  to  increase  milk  production,  but  no 
attempts  were  made  to  ascertain  whether,  as  is  some- 
times asserted,  they  have  any  physiological  action, 
litis  is  all  the  more  unfortunate  since  in  a  second 
series  of  experiments  the  materials  for  this  study 
seem  to  have  been  at  hand,  the  increase  in  milk  yield 
.iniountini,'  in  the  two  experiments  only  to  o'7  per 
cent,  and  3';  per  crrit.  There  is  iioihinL,'^  to  indic.ite 
the  magnitude  of  the  experimental  error,  but  as  only 
five  Cows  were  taken  in  each  set  it  cannot  have  been 
less  than  the  qu.nntitios  recorded.    The  only  legitimate 
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conclusion  is  that  brewers'  grains  in  this  particular 
instance  failed  to  produce  their  usual  effect.  Here  is 
just  the  experiment  th;it  the  trained  irn  eviif^ator  u  ould 
have  welcomed  in  order  to  follow  up  the  subject. 
But  the  author  of  the  bulletin  not  only  misse$  the 
cM>portunity,  but  draws  the  wholly  unwarrantable  con- 
clusion that  a  moderate  allowance  of  so  lb.  of  bresvera* 
grains  per  day  has  the  effect  "of  increasing,  at  all 
events  lor  a  certain  period,  the  ds^ily  yield  of  milk*"! 

We  have  directi'd  attention  to  thes*-  defects  betaurc 
they  recur  not  irifreLpientlv  in  the  \vork  carried  on  in 
the  counties.  L"nforli;naielv  ■-otne  of  uur  agri("Viltur.il 
experimenters  have  a  habit  of  ignoring  or  explaining 
away  an  unexpected  result.  If  only  they  would  learn 
that' to  follow  up  an  unexpected  result  is  the  beginning 
of  wisdom  in  research  work,  we  might  make  much 
greater  progress  in  agricultural  science  than  we  art 
doing  now.  Of  course,  it  may  be  urged  that  the 
object  of  the  experiment  is  ^-imply  to  .Trouse  intcrt^st 
or  to  demonstrate  some  well-.'iscert.alned  fact,  so  that 
vrientit'ic  method  is  not  necessary.  Even  if  th<'  p\pi  n- 
ments  have  served  the  purpose  for  which  they  were 
intended  it  is  nevertheless  much  to  be  desired  that 
the  experimenters  should  realise  their  opportunities 
and  make  more  than  tiiey  are  doing  out  of  t  heir  work. 

77/A,    lOlWL  SOL.\R   ECUFSK,  MAY  <>.  1910. 

U.V FORTUNATELY,  the  news  to  hand  reg.irding 
the  observation  of  this  eclipse,  visible  in  Ta»- 
m.-mi.i,  lells  us  that  all  the  observing  jxirties  experi- 
enced u(if.i\-ourable  weather  conditions.  According  to 
the  Time's  of  .May  10.  a  Reuter  telegr.ain  from  Hoban 
(Tasmania),  dan d  ihe  previous  day,  ^mk  s.  1  hi 
observation  ot  the  total  eclipse  of  the  sun  from 
Bruni  Island  has  failed,  owing  to  dense  clouds 
and  rain.  Mr.  tiaracchi,  the  Victorian  Government 
astronomer,  reports  that  the  darkness  during  the  period 
of  luiality  might  be  compared  with  that  of  a  stariit 
night." 

A  c.iblegram  from  Mr.  McC'Uan,  d.ned  M.iv  Ki. 
s1n<As  that  this  parly  also  met  \^iih  iiu  ^uccevss.  on 
.i-ciisnt  of  I'.id  weaiber.  Th»'  ou-ssage  was  .is 
fallows  :-  ■■  liclipse  invisible,  steady  rain  ail  day.  Onl> 
L  w  o  fine  days  Inst  fortnight.  Terrific  gales  and  thun- 
der frecjuent." 

While  it  is  most  diinippointing  ihnt  no  obser«'alions 
of  this  eclipse  hn\«-  been  spcured,  yet  it  was  rather 
anticipated  that  such  would  be  the  case,  owing  to 
the  imfavuur.ilile  time  of  ihe  vear  for  vait-f.ictorv 
wi-ather  t  niidiiions.     Ne\ erthi  less,   .Mr.  Met 'li  ,in  He- 

hi;^h  prai-r  fnt  i^'etli'iL,'  .i  part\  Ioi.;»M)iii-, 
;i  tine  ijutlit  of  instruments,  amd  L;oing  so  far  10  make 
the  alienipt  to  secure  observation-..  \\"hile  he  return* 
on  the  Orvielo,  which  leaves  Melbourne  on  May  i^. 
be  has  made  arrangements  to -leave  all  his  instru- 
ments out  there  so  that  he  can  pick  them  up  for  the 
total  eclipse  of  next  year.  This  eclipse  will  be  best 
vi-ible  Iri'tii  some  of  the  ishouls  in  the  western  !'  icific. 
but  it  is  not  vcl  st-iik-d  which  jj.uljcular  one  will  turiii 
the  basis  of  operations. 

The  last  mail  from  .Vustr.Tlia  has  brouglit  some  de- 
tails as  to  the  station  which  Mr.  MctMean  is  just  leav- 
ing  and  the  prepiarations  he  made,  and  it  is  hoped  that 
these  will  be  published  in  a  subseuuent  number  of 
Nati  KK.  W.  J.  S,  LOCKYBR. 


I'HOF.   E.   F.    H  .    PtLl  C.KR. 

THE  name  of  Pfiuger  has  been  made  known  to 
man\  generations  of  students  as  bekinging  to 

some  inhijman  agency  by  which,  to  iheir  confusion 
and    vcN.'ilion,    an    e<lict    was    en.icted    known  a5 
*  Pfiuger "s  law."    To  how  many  of  those  students  li.is 
the  huimtn  picture  ever  been  presented  of  the  untiring 
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\oun^  pm'ut-ilihiiit,  working  .ilunc  in  his  single 
room  nij,'ht  after  iiij^ht  lur  iwu  ytars  withuut  an  in- 
terruption until,  in  is^i),  hv  publit«he(J  his  nccumulatcu 
results  in  a  bulky  volume,  "  I  ntersuchungen  ueber 
dcr  Physiolofjie  des  Elekirotonus,"  Berlin,  1^59^ 

By  th«  »iae  of  ihis  picture  of  the  active  younj; 
searcher  in  the  'fifties  of  last  century  rn'mhi  be  'placed 
a  picture  ol  the  no  less  active  learn<r  of  the  "nineties 
who,  at  the  aj;e  of  seventy,  with  forty  >ears  of  ser- 
vicr  t>eliinil  hnii  ,iv  proti  -.-i nf  pliv  ■  inh ij^' \  \ti  the 
Lnut'istiy  t>i  Honn,  and  whU  no  uoriUlv  reward  in 
front  of  him  of  nu'ius  m  ]x:.silion  or  of  lame,  day  by 
day  and  month  bv  inuiitii  carried  out  with  liis  own 
hand  the  medianfcat  miuutiae  of  daily  quantitative 
f^timation  of  nitrogen  necessary  lo  satisfy  his  mind 
as  10  the  balance  sheet  of  nitrogen  of  n  do;^^  under 
physiological  conditions  strictly  «;ufH'rvisetl  by  himself, 
and,  as  is  shown  by  the  iji  voIuuks  of  I'flujjer's 
Ar,  hi:  ,  of  wliitli  lln-  i'\r>t  \i>lun;i-  a] >■  ar rci  in  iMiS 
.'ind  tht  l.ilsl  ia  itfio.  His  faithful  si  iaih-  i«i 
U>^\  continued  for  ten  \i-;irs  l(.iii;iT,  in  iln-  fiMy-rtrst 
jear  of  his  ordttTnr\  !)ri>fessorship,  to  the  eiyhty-tirst 
year  of  his  lifu. 

Eduard  I'Viedrich  Wilhelin  PlluRcr,  born  in  a 
fiU{^|  of  Jnhannes  Muller.  is  the  last  of  the  srreat 
Uerman  school  of  physioUigical  and  biologic.1I  w(<rkers 
— Hackel.  IJpberkunn,  Du  Bois  Reymond,  Hcn!<\ 
Uudwif;,  Hi  ikUi  .  I  Ii  Imlioltz,  Pfliij^er. 

Pllujfer  livttl  a  ti-iiri'il  life.  deM>led  to  his  w  m  k  v.t 
the  labt»ratory  .-mrl  in  llu  lil)rar\  ,  uhirh  hr  Inaislly 
iver  left,  :md  in  which  iie  did  r.i<;  vm  Icome  the  inter- 
ruptiu!)  of  the  visitor ;  >to  tutv  admitted  except  011 
bus'mtis  might  well  have  been  the  injicriution  u]H>n 
his  door,  and  he  was  never  seen  at  physlologfical  con- 
presses.  1  count  amonK  on«'  of  the  pleagantest  recol- 
lections of  my  life  a  day  spent  in  Pfluger's  laboratory 
with  Pfliijjer  himself  and  Meinrich  Her/,  whose  simple 
(iernonstratit)n  of  .Maxwi-ll's  forecast  had  been  made 
in  ;h<:  |)r<-viiii:s  m  ar,  and  whom  lic  iih  >oon  cut 
short.  \\  <■  s|>ent  the  day  watching  tl»e  movements  of 
I.ippm.iiiM  s  c  apillary  electrometer,  ami  the  time  passed 
unnoticed ;  there  w  as  no  inhiiin.miiy  in  connection 
with  the  author  of  Pflu),'«  i  s  I.jvv  w^hen  the  accuracy 
of  a  phvsiological  assertion  of  fact  was  to  be 

To  the  scientilk  world  Pfliiger's  permanent  monu- 
ment ctnsists  in  the  131  volumes  of  Pflii^jer's  Archiv^ 
Many  workmen  have  ci'iiiritHitiil  t<i  that  monument, 
.ind.  am»>nf,j  the  mass  ot  i  (initiKuiiniis,  the  work  nf 
r;lu^cr  hiiiivi-lf  slamU  ^.jod  a^  well  and  trulv  laid. 
The  mechunism  of  ^)>inal  action  in  the  frojj,  and  his 
bw  of  reflex  action  as  studied  upon  the  decapitated 
animal,  were  his  earliest  .subjects  of  sludv,  and  are 
fOiday  still  classical.  We  cannot  discuss  tfie  mechan- 
ism of  nervous  ooordinaliort  without  at  once  appealin);,' 
to  the  experiments  of  Pfliipfr  and  the  decapitated  fro>j 
morf  th.iii  fifl\'  \cars  a^;ii.  ill  pri'farf  tn  our  ilisrus^um 
of  •In-  1  \|n  riuiciil-  of  Shcrr:iiL;li<ii  on  the  b(<inal  main- 
ni.'d  uliif!)  hc-liiiii;s  lo  thi-  la^l  dfciide. 

The  tenth  volume  of  Ftluj^er  s  Archiv  fiSyj).  con- 
tainin^r  *>is  paper,  "  I'eher  die  Physiolojsfische  Verbren- 
nung  in  den  lebf^ndigen  Orf^anisnten,"  has  played  an 
important  (xirt  in  our  knowlediu'e  and  notions  as  tO 
the  chemical  resfrfratioo  of  the  tissues. 

Pflijf^r's  bloodless  and  salted  fro^^  continuinf;  to 
dischar^re  C"0,  in  an  atmosphere  of  nitrogen  or  in 
V.1CU0  is  clear  evidence  that  I'C),  is  not  due  to  the 
I'luvdiati-  arlinii  of  oxvjjen,  hut  ih.'it  il  is  fortned 
from  the  dissoiiation  of  some  storage  compound,  or. 
a<i  Pfliijier  expressed  it,  previouslv  absorbed  oxygen 
ha<i  helped  to  wind  up  the  physiological  clock,  the 
'  O,  discharged  at  the  moment  is  a  sign  that  the 
ckick  is  runninf;  down.  In  discussingr  the  latest  con- 
tribution  to  our  knowled)?e  of  this  subject,  those;  for 
instance,  brou^rht  nut  by  Leonard  Hill  as  reganls  the 
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beni  III  i.d  efTcct  of  uvx  j^eii  uj-on  ituiscular  WOrk,  We 
are  obliged  to  refer  to  Pfluger's  u  acliing. 

Nutrition,  its  debtor  anil  ciiditor  account  in  the 
body  in  terms  of  nitr<^n  and  of  cart>on ;  glycogen,  its 
relation  to  carbohydrate  antecedent  and  its  question- 
able relation  to  protein  antecedents;  fat,  its  absorption, 
relation  to  carbohydrate,  tlx-  problem  of  diabetes  and 
the  origin  of  diabetic  sugar,  for  in  (d  thi-  firincipal 
field  of  Pfluger's  unceasing  labour-,  diiriim;  the  last 
twenty-five  years  of  his  life. 

Pfliiger  died  on  .March  17.  aged  cigliiy-one,  at  the 
end  of  over  sixty  years  of  single-minded  and  un- 
swerving devotion  as  a  student  of  pby&iolOf{)-,  fifty 
years  of  which  were  spent  as  ordinary  professOf  of 
physiology  in  the  University  of  Bonn. 

A.  D.  Wallkk. 


NOTES. 

I      I\  (-(mM'tiU'-oti'  of  ihf  lanu-nted  dc.ith  of  tht?  Kiii;,.  a.nl 
[  out  of  respect  to  his  memory,  many  scientific  meetings 
i  and  other  functions  have  been  postponed  or  cancelled. 
'The  »oir^  of  the  Royal  Society,  announced  for  May  35, 
will  not  t.ikc  place.    The  mo.iings  of  the  sodrty  will 
not  Im'  r<-sumfd  until  .May  ;6.    '1  he  president  ol  ili  R(.\.il 
Institution  has  dft'iilecl  ihat  ihc  Iccturrs  and  evening  meet- 
inRs  be  discontinued  until  further  notii-e.    The  annivrrsary 
fl'nrvr  of  the  Royal  Geographical  Society,  which  was 
a  I  .injjfd  for  May  23,  will  not  be  held ;  the  anniversary 
intriinjj  will  bo  h>-ld  .ts  .irr.injiPtl,  at  3  p.m.    The  meet- 
ing of  ih^  Koyal  Metrorubgical  Stjcieiy    which  had  been 
fixed  for  Wednesday,  May  t8,  has  been  postponed  to 
\\'«  dni  sday,  May  25. 

\Vk  notice  with  regret  the  announcement  of  the  death  of 
I'rof.  S.  CannixEaro.  Foreign  Member  of  the  Royal  Society 
.nnd  professor  of  chiinistr>  in  the  University  of  Rome,  at 

•-•i(<hty-three  years  of  age. 

.^T  the  meeting  of  the  Royal  Society  on  May  5  the 

folltiw  ina  ( .iiuliit.it'  b  fvir  fellowship  w'rrc-  elected  into  the 
society; — .Mr.  J.  Barcroft,  Prof.  G.  C.  Bourne,  Prof.  A.  P. 
Coleman,  Dr.  F.  .\.  Dixey,  Dr.  N.  li.  Filon,  Mr.  A. 
Fowler,  Dr.  A.  E.  C.irrod.  Mr.  G.  H.  Hardy,  Dr.  J,  A. 
Harker,  Prof.  J.  T.  Hewitt,  Prof.  B«  Hopkinson,  Dr.  A. 
Lapworth,  Lieut. -Colonel  Sir  W.  6.  Leisbman,  Mr.  H.  G. 
Plimmer,  ^nd  Mr.  F.  Soddy. 

Now  t'uit  nur  returning  suinaicr  iiiigrants  are  being 
e.-ifjerly  liMik-d  out  for,  and  the  arrival  of  many  of  them 
has  been  recorded  during  the  last  few  weeks*  the  question' 
arises  in  the  minds  of  many  people,  "  Do  the  same  in- 
dividual birds  which  ncstfd  last  year  come  back  to  nfst 
in  the  same  place?  "  This  is  a  question,  of  rours^?,  which 
might  be  etjually  well  asked  of  our  "  resident  "  birds,  but 
in  the  case  of  migrants,  such  as  the  swallow,  which  we 
know  for  certain  does  not  winter  anywhere  north  of  Africa, 
.n  :ii,d  proof  tlint  t!i.  -aiii--  individua.'  returns  aft.  r  its 
long  journey  to  and  fro,  inui  u>  sojourn  in  its  fai  uti  winter 
quarters,  to  the  very  same  spot  in  which  it  nested  the 
year  before  is  sensational.  Such  proof  in  the  case  of  one 
swallow,  in  any  ease,  Is  just  to  hand.  Dr.  C.  B.  Tire- 
hurst  records  the  following  in  the  last  number  uf  I'riUsh 
Birds  On  .April   12,    lO'O,   the  first  swallow  (Uimndo 

ruslica)  was  seen  at  4  pan  [i.issing  the  house  at  Hunt- 
bourne,  High  HaMen,  Kent,  which  lies  in  the  line  of  a 
small  migration-route ;  at  6  p.m.  a  small  flight  of  swaltomi: 
passed  over  to  the  north,  and  fmni  it  four  birds  -<-parated, 
and  after  flying  round  the  bouse  and  settling  on  the. 
chimney-pots,  finally  went  to  roost  in  a  shed  where  tWO 
pairs  bred  last  .year.  Two  days  afterwards  1  caught  a- 
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swallow  at  rcK)st  in  this  shwl,  almost  certainly  one  of  those 
that  arrived  on  April  ta,  and  found  it  was  one  which  my 
•ttter  timl  catight  and  ringed  as  an  aduh  bird  on  May  8, 
1909,  the  bird  having  coinc  down  one  of  the  chimneys  into 
iiiio  of  the  rooms.  1  may  note  that  there  was  110  mark 
•or  injury  of  any  kind  on  the  leg  which  bore  the  ring." 
The  system  of  marking  birds  by  aluminium  rings  will  no 
doubt  teach  us  much  that  we  cannot  team  by  any  other 
means.  >'  .ir  more  than  2i«io  Ii'kU  wff.   "  ringed  *' 

by  readers  "f  Mr.  H.  K.  VVitiierby V  mujia/ine  Bfiiiih 
liifdi,  and  this  Vfar  al  Irast  double  that  number  will  be 
"ringed."  Each  ring  bears  a  separate  number  as  well 
«•  the  insoription  "Witherby,  High  Holborn,  London.*' 
and  I  III  fill  details  are  kept  of  th'-  tiate  and  place  at  which 
eacii  bird  was  marked.  Shotild  .mv  of  these  ringed  birds 
(all  into  the  hands  of  any  rea«1i-  (if  Naii  ki  .  .Mr.  Witherby 
would  be  glad  to  be  informed  of  the  date  and  place  of  the 
capture  and  the  number  on  the  ring. 

Prof.  Walter  Nkrnm,  (lirector  rf  the  Physical 
Chemistry  Institute  in  the  University  of  Berlin,  has  been 
elected  an  honorary  member  of  the  Manchester  Literary 
and  Philosophical  Sodety. 

An  International  Coaftrwet  will  meet  in  Paris  on 
May  18  to  conrider  die  c|uestion«  raiaed  by  the  tevelop- 

ment  of  acri.il  n.ivig.ition,  whh  the  object  of  arriving  .it  .-m 
international  agrecuiCiU  with  respect  to  them.  Mos,!  uf  llie 
European  Powers  will  be  represented.  Delegates  to  repre- 
sent tlw  United  Kingdom  have  been  nominated  by  the 
Admiralty,  the  Array  Council,  the  Board  of  Trade,  and  the 
Secretary  of  State  for  the  Home  Df  p.irtment. 

Tnk  prize  of  aol.  recently  oftered  by  the  Scottish  Meteor- 
ological Society  for  the  best  essay  on  a  meteorological 
subject  has  been  awarded  by  tlie  council  of  the  society 
to  Mr.  David  MacOwan,  of  Edinburgh  University,  for  an 
essay  on  "  Atmospheric  Electrtcl^."  Hie  competition,  it 
may  be  recalled,  was  open  to  students  of  the  Scottish 
universities  and  to  graduates  of  not  more  Hum  five  years' 
itanding. 

r>K.  A\n  Mrs.  Selicmank  have  returned  from  their  first 
exploratory  ethnological  survey  of  the  Anglo-Egyptian 
StidMli  to  which  they  were  appointed  by  tlie  Anglo-Egyptian 
GovemnMit.  They  studied  the  hitherto  uninvestigated 
Nubas  of  southern  Kordofan,  and  the  Shilltilcs,  Dtnkas, 
and  Shir  nf  th''  White  N'lle.  A  short  time  was  spent 
between  the  White  and  Blue  Nile*,  where  a  Neolithic  site 
was  discovered.  Observations  were  made  on  the  sociology 
and  religion  of -various  tribes,  and  some  anthropometricai 
data  were  obtained,  eqwdally  of  the  NulMi. 

At  the  meeUog  of  the  Ameridin  ndtoaophfcal  Sod^  on 

April  73,  the  folk>wing  foreign  members  were  elected  ; — 
Prof.  A.  von  Meyer.  Madame  Curie,  Sir  David  Gill, 
K.C.I5..  Prof.  E.  M  v.  , .  and  Prof.  C.  E.  Picard.  We 
learn  from  Science  thai  members  of  the  U.S.  National 
Academy  of  Sdences  have  been  dected  as  follows :— Prof . 
F,  R.  Moulton,  Prof.  W.  A.  Noyes,  Mr.  T.  B.  Osborne. 
Prof.  C.  Schuchert.  Prof.  D.  H.  Campbell.  Prof.  J.  l.oeb, 
.ind  Prof.  J.  Dewey.  Dr.  G.  E.  Hale  has  been  clcctinl 
foreign  secretary  of  the  academy,  to  succeed  the  late  Prof. 
Alexander  Agaesk.  The  Draper  medal  has  been  conferred 
on  Dr.  C.  G.  Abbot,  director  of  the  A«troph)'Si€al  Observa- 
tory of  the  Smithsonian  Institution. 

TilK  Royal  College  of  Phyricians  annotuices  that  the 

next  award  of  the  Webcr-Parkes  prize  of  150  guineas  and 
a  silver  medal  will  be  made  in  1912,  and  that  tlte  adjudi- 
cators have  selected  as  the  subject  of  the  essay  "  The 
Influence  of  Mixed  and  Secondary  Infections  upon  PuW 
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mon.iry  'J'uberculosis  in  Man,  a'nl  tl>  M'  .i<ures,  Preventlvf 
and  Curative,  for  dealing  will,  liicin."  Thf:  Croomia  ' 
Ir-ctures  of  the  collc'ge  will  t":  delivered  in  June  nest  i 
Dr.  F.  W.  Andrewes,  the  Harveien  oration  in  Oaths 
\>y  Dr.  H.  B.  Donkin,  the  Bradshaw  lecture  by  Dr.  G.  .V. 
l'*:r,  the  FilzPatrick  lectures  by  Sir  T.  PlifTord  AUbutt, 
and  the  Horace  Dobell  lecture  by  Dr.  W.  HuUtsch. 

Tiir.  annual  autumn  meeting  of  the  Institute  of  M»u'.! 
will  be  held  in  Glasgow  on  Septimb-r  21-2;,  on  which 
days  papers  of  scientific  and  practical  interest  will  be  r«td 
and  visits  made  to  works  of  metallurgical  interest.  As 
infill' iiti.il  liii  .il  I  DiTunittt '•,  of  which  Prof.  A.  Barr  is 
chaiiiiijin  jtivi  Dr.  C'jlII  II.  Desch  is  honorary  secretary, 
has  already  been  formed  to  carry  out  the  necessary  aiTSa|^ 
mcnts,  of  which  further  notice  will  be  given  in  due  cowst 
There  has  been  established  at  the  offices  of  the  institute  ■ 
pathological  museum  for  specimens  of  metals  and  albrv 
the  fir.st  contributions  to  the  museum  luiving  been  receivfd 
from  the  president.  Sir  Gerard  A.  Munti,  Bart.  This 
museum,  which  is  the  only  one  of  its  kind,  ought  to  be 
^  of  great  service  to  all  Interested  in  the  metallurgy  of  dK 

nOn-fcrrniiK  met.ih,  .ts  It  is  -iitendf-d  thnt  it  shall  conljin 
Specimens  shuvvmg  the  various  ways  in  which  such  mtXtk 
as  copper,  bra.ss,  aluminium,        ean  fail  dUMT'St  a  nmk 

of  fatilry  maruifacturc  or  of  improper  usage. 

A  Reuter  message  of  May  5  from  San  Juan  d«l  Ssr, 
Nicaragua,  stated  that  Cartago,  Costa  Rica,  was  pncti^ 

ally  destroyed  by  an  earthquake  at  6.30  p.m.  on  May  4. 
Five  Central  American  Republics  reported  earthquiLc 
shocks.  The  Times  Washington  correspondent  says  th»: 
though  Costa  Rica  is  supposed  to  be  the  southern  limit  of 
the  earthquake  sone,  the  discusskn  has  again  oonunewrf 
as  to  whether  a  sea-levrl  canal  would  not  h.iv':-  Vt-n  mofc 
stable  than  the  lock  type  for  ihu  r^nnma  Caiijil  n^jv.  und«r 
construction.  According  to  Reuter,  two  hours  after  di» 
shock  a  brilliant  meteor  passed  over  the  Costa  K» 
Ntcaraguan  frontier,  leaving  a  luminous  track  tehind  it, 
and  augment'n;^  the  fears  of  the  populace.  As  in  many 
other  cases,  lUis  earthquake  occurred  as  the  moon 
approaching  perigee  on  May  8  and  conjunction  on  Mav  9, 
so  that  the  conditions  were  favourable  to  defornutioe  si 
the  earth's  crust. 

.As  International  Congress  in  Naval  Architecttjre  arn) 
■Marine  Engineering  will  be  held  in  London  on  Juij  4-*. 
From  a  preliminary  programme  issued  by  tiie  Institution 

of  Naval  .\rchitects  we  t-  .un  t1',.it  th' r'r  w'll  a  r-r^p- 
tion  on  the  evening  of  July  4,  and  thai  llie  congr^ii 
will  be  opened  formally  on  Tuesday,  July  5.  Thi? 
mornings  of  July  6-8  will  be  devoted  to  the  readiiif 
and  discussitm  of  papers  in  the  halls  of  the  InsAutien  ef 
Civil  Engineers  and  the  Institution  of  .Mechaniul 
Engine-^rs.  The  programme  will  inetitde,  among  othns, 
papers  contributed  by  .Admiral  Sir  C\pr;.i:i  Hri  Ij^  -,  G.C.B., 
Sir  Andrew  Noble,  Bart.,  K.C.B.,  Sir  W.  U.  Wbitt, 
K.C.B..  Sir  Philip  Watts,  K.C.B.,  the  Hon.  C.  A.  Psrsov. 
C.R.  ;  Italy,  Colonel  G.  Russo ;  Japan,  Admiral  Kondo, 
I.J.N.,  Count  Shiba,  and  Prof.  Terano;  Gerfwony,  Dr.  0. 
Schlick  and  Prof.  Flamm ;  and  France,  Ptof.  A.  XaisaH. 

The  fifteenth  nnnual  congress  of  the  South-eastern  I'ninn 
of  Scientific  Societies  will  be  held  at  Guildford  on  Jurir 
8-11  under  the  presidency  of  Prof.  E.  .\.  Gardner,  Ya;?s 
professor  of  arcbsDology  at  Univen^qr  College,  Loodoi. 
The  presidential  address  wilt  be  delivered  on  the  evCfliiiS 
of  June  o.  There  will  be  a  rcccpt;  l-.  the  Mayor  on  ths 
evening  of  Wednesday,  June  8,  loliowed  by  ihe  illurainj- 
tion  of  the  Castle  grounds,  by  tht  Mayor  and  Corporatior, 
at  whose  invitation  the  union  will  meet  at  GviUfntf. 
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Papers  will  bo  rrad  by  Mr.  Ht-nry  Bury,  on  the  rflatiot) 
o(  the  river  \Wy  to  the  Blackwater  and  the  Arun ;  Mr. 
E.  A.  Martin,  on  rewtu  of  dewpond  investigation;  Mr. 
J.  G.  N.  Clift.  on  the  Pilfirims*  Way  between  Farnham 
and  Albury  ;  Dr.  Mart-.n.  thi'  ir.trrpretation  of  maps  of 
the  sixteenth  .uvd  stvciucfnth  centuries ;  Dr.  V  aujilian 
Cornish,  waves  in  sand  and  snow;  Mr.  J.  W.  Tutt,  colour 
in  injects;  Mr.  A.  R.  Horwood,  the  extinction  of  crypto* 
famous  plants;  and  on  Saturday  evening,  June  ii  (after 
thr  cinij^r*'**),  Mr.  F.  Enock  wiM  I'-rfur''  on  aquutic  auto- 
crats and  fairies.  There  will  be  stveral  excursions  and 
reixpiions,  and  a  loan  museum,  which  promises  to  be  of 
exceptional  interest.  The  local  secretary  is  Mr.  Frank 
Laduun,  6i  Hi^  Street,  Guildford,  who  will  send  further 
particulara  on  Inipiify. 

In  the  Issue  of  the  Arch.Tolo^cat  and  Ettinokigical 
Publications  of  the  University  of  California  for  March 
Mr.  T.  T.  Waterman  gives  an  el.i'.i>»r ate  .icrount  of  the 
ritual  of  the  DiegueAo,  or,  as  they  call  themEclves,  tlie 
Kawakipai,  tribe  occupying  the  extreme  south  of  the 
peninsula.  It  is  remarkable  that  they  have  a  distinctive 
rultus  of  their  own,  bearing  only  a  sli{;ht  resemblance  to 
th.it  of  their  blood-kin  the  Mohave,  or  their  immediate 
neighbours  the  LuiseAo.  These  rites  depend  little  upon 
tfieir  belief  in  spirit  agency.  They  are  baaed  on  one  or 
o**i  r  (if  tuo  conceptions.  The  first  is  that  in  early  infan(  \ , 
and  also  at  adolescence,  persons  of  both  sexes  are  in  a 
condition  of  peculiar  receptivity,  children  and  young  men 
and  women  being  specially  liable  to  external  influences, 
both  good  and  evil,  tlie  former  being  encouraged,  the 
latter  repelled  bv  appmpi  iate  r^r^  nn>:ii''>.  Tin-  sri  uiu!  nrin- 
c«ption  is  the  belief  in  the  toivliiiuvd  existence  of  tiie  soul 
alter  death.  Hence  their  mourning  customs  depend  upon 
the  fear  of  injur>'  from  the  spirits  of  the  dead,  whom  they 
endeavour  to  propitiate  by  various  means,  sudi,  for 
instance,  as  by  bnrnin;;  the  poods  of  the  di-nd  man  so 
that  his  property,  in  an  ctherealiscd  form,  may  pass  on  for 
Ms  use  to  the  world  of  spirits. 

|)k  (/oMwiios  ^  V'?'.  (Ipt.iils  (if  till'  .ippllc  atiorl  of  tlte 
kinematograph  to  the  photography  of  micro-organisms  in 
a  paper  published  in  the  Bulletin  de  la  SocUU  ^'Btuourage- 
nunt  ^Mir  I'Indiutrut  noHonaU  (T.  113,  NOi.  S,  p.  318). 
Dark-ground  illumination  was  sdoptMl  with  sixteen  views 
per  second,  tlv'  (  \[io<uil-  b-inf;  of  a  s.Tonrl.  Such 

objects  as  trypanosomcs  and  spirilla  in  blood  se«in  to  lend 
themselves  well  to  the  medlod.  It  is  to  be  noted  that  Mr. 
Duncan  in  this  country  several  months  ago  had  taken 
kinematograph  views  of  the  circulation  of  (he  Mood  In  the 
frog's  web,  &c. 

Tmx  Bulletin  of  the  Johns  Hopicins  HoapitBl  for  March 
fxxi..  No.  saS)  contains  several  papers  of  scientific  Interest, 

notably  one  by  Major  F.  Russell  (Medical  Corps,  U.S. 
Army)  on  anti-typhoid  vaccination.  No  untoward  results 
occurred  in  a  series  of  3640  vaccinations,  and  the  ailtlior 
believes  that  the  procedure  undoubtedly  protecta  to  a  ver>- 
gr«9t  ektent  against  tlie  disease,  and  It  a  useful  adjunct  to 
ofli  T  prophylactic  measures.  In  the  April  number  of  the 
Bulletin  (No.  2*9)  Drs.  Marine  and  Zenhart  mak*  the 
intf^resting  observation  of  the  occurrence  of  gditre  (activt 
thfToid  hyperplasia)  in  Sab.  The  fish  were  principally  pike 
and  bass  of  Lake  Eriet  and  it  is  of  interest  that,  in  the 
same  district,  human  gditre  is  prevalent,  suggesting  that 
the  disease  is  in  some  way  associated  with  water,  an  hypo- 
thesis long  heM  in  eonoectton  adtb  gtftre  in  man. 

Th«  Bulletins  of  the  Sleeping  Sickness  Durpai]  for  March 
and  April  (vol.  ii.,  Noa.  15  nod  16)  contain  tiw  usual  useful 
of  inveatlgatioaa  on  trnnnosomca,  aleaping^cfc- 
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ni^s*  news,  &c.  The  latter  nu:nbcr  contains  a  translation 
of  an  important  memoir  by  Dr.  Carlos  Chagas  on  the 
new  human  trypanosoroe  discovered  in  Brazil,  and  already 
referred  to  in  Natinis  (vol.  haaa.,  1909,  p.  46).  The- 
parnsite  seems  to  be  conveyed  by  a  species  of  b-jpj  (probably 
Conorrhinus  nitfiislus,  Burm.),  the  developtU'  n:.'«l  cycle 
occupying  a  period  of  at  least  eight  days.  Monkevs  and 
small  amimais  are  easily  infected.  The  record  of  human 
cases  is  at  present  meagre;  in  fact,  laboratory  woric  In 
This  case  si  m-  :,i  have  outpaced  the  clinical.  Tti"  Purr-ti 
hnn  also  issued  a  "  subject-index  "  to  the  "  Bibliography 
of  Tr>'pano««iies,'*  with  corrigenda,  compiled  by  Mr. 
C.  A.  Thimcn. 

SoMR  expfriments  deiicribed  by  Mr.  G.  T.  .'\tkinson  in 
the  last  nun>b«T  of  the  Journal  of  the  .Marine  Bi(l|^l^;i^■.■^l 
.Association  will  be  of  interest  to  naturalists  engaged  iir 
fishery  research  work.  In  a  previous  number  of  the  same 
journal  Mr.  .Atkinson  showed  that  the  plaice  taken  frorr.  r'le 
recently  exploited  fi«hing  grounds  in  the  Barent7  Sea  has 
a  much  slower  growth-rate  than  similar  fish  in  the  Nortir 
Sea,  and  also  that  the  males  and  females  did  not  Income 
mature  untit  much  older  than  In  home  waters.  In  the- 
course  of  ;i  nf.iu  vi'va^i'  tn  the  Barcntz  S^^.t  in  a  Tlul! 
steam  trawler,  .Mr.  .Atkinson  brought  back  a  numbrr  of 
living  plaice,  and  marked  and  liberated  these  lish  in  the 
North  Sea  in  the  vicini^  of  tlte  Dogger  Bank.  The 
experiment  was  highly  miccessful,  and  in  the  course  of  a 
V'"-."ir  about  half  thf  plaii  <»  h.id  hern  rrr aptiired.  Th* 
growth  was  very  rapid  when  compared  with  that  of  normal 
North  Sea  plaice,  and  there  was  a  great  improvement  in 
the  "  condition/*  this  always  having  been  characteristically 
poor  in  plaice  caught  in  the  Barentr  Sea  and  in  Icelandic 
waters.  Such  i-xprrlnienfs  as  lli>-se  point  to  the  possi- 
bility of  a  future  rational  regulation  of  the  sea-fisheries. 
Traditional  methods  of  the  eontrot  of  the  Indoslry— rratric* 

tion  of  fishing  gear,  fishing  apparatus,  inspection,  and  the 
like — have  proved  to  be  rather  futile  proceedings,  and 
investigations  such  as  that  now  under  notice  point  to  the 
practicability  of  the  actual  cultivation  of  the  truly  s^a 
Pishes.  It  is  pointed  out  by  Mr.  Atkinson  that  not  only 
plaice,  but  even  the  valuable  halibut,  may  po^^iblv  be 
transplanted  into  the  North  Sea,  and  that  even  such  com- 
paratively expensive  operations  as  these  are  likely  to  b" 
would  be  better  economy  than  ghitting  the  market  with 
phiice  of  tueh  poor  quafity  that  ihty  sell  for  lass  than 

onf-tfnth  th<^  prtri-'  of  fjood  North  S<-a  fi«h,  while  flaany 
have  actually  had  to  be  used  for  manure. 
An  important  cantributitm  to  the  vexed  question  of  the 

cvf<^1{i^v  of  vf.ist  is  made  in  a  brrmtifullv  illustrated  paper 
published  in  the  Annult  oj  Bolany  (January),  by  Messrs. 
Wager  and  Peniston.  In  general  confirmation  of  the 
earlier  work  of  Mr.  Wager,  tlie  authors  regard  the  nuclear 
apparatus  of  the  ceil  as  conriating  of  the  characteristic 
varijole,  uhitfi  is  so  prominent  a  feature  of  this  (irf^.mism. 
together  with  a  nucleolus,  which  is  a  homogeneous 
spherical  or  oval  body  lying  outside,  but  in  close  contact 
with,  the  vacuole,  and  consisting  of  a  plastin-Iike  substance 
having  very  little  alSnity  far  nuclear  stains.  The  vacoole 
cnnf.iins  .1  rlrar  sap  .Tnd  a  nnrlear  network,  and  both  thi? 
and  the  nucleolus  may  bi  come  more  or  less  impregnated 
with  chromatin.  This  occurs  to  the  greatest  degree  during 
the  period  of  highest  fermentative  activi^,  and  at  the 
same  time  the  chromatin,  previously  diffused  throughout 
thp  rytopla-im,  disappears.  Other  remarkable  changes  in 
the  iiuckur  apparatus  also  accompany  the  process  of 
fermentation,  and  it  is  clear  that  the  nucleus  is  actively 
concerned  in  the  plieiionMaoo.  In  bud  formation  the 
nueleohn  divides  aniitodcBliyi  mad  «ac  portion  passes  into 
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the  daughlLT-tell,  together  with  a  poaion  of  thr-  vacuole 
and  chromatin.  In  spore  formation  thf  vacuole  dis;ip|M-ars, 
and  the  nucleolus  then  divides,  forming  two  nearly  equal 
portions,  between  whtch  the  ((ranular  chromatin  is  shared, 
and  which  again  divide.  Volutin  granules  occur  in  the 
cytoplasm  and  vacuole,  and  glycognn  is  deposited  in 
vacuolff  in  the  cytoplasm,  and  appears  and  disappears 
with  astonishing  rapidity  under  varying  conditions  of 
nutrition. 

An  account  by  Mr.  F.  Pitcher  of  Victorian  vegetation 

3n  the  M-U.mirnr  Botanic  Gardens,  which  appears  in  the 
\  uloiiaii  .Valur  j.'ii*  (vol.  xxvi.,  No.  11),  was  pn  pared 
with  the  three-fold  object  of  pointing;  out  a  few  specimens 
of  trees  dating  back  to  pre-settlement  days,  supplying  a 
list  of  native  plants  under  cultivation  in  the  garden,  and 
recommending  a  few  of  these  .i>  suitable  for  general  culti- 
vation. Of  the  last,  the  buiall  llowering  shrubs,  for 
the  greenhouse,  are  Rauera  rubioides, 
BossiaiM  (intrea.  Grnnllea  erUifoiia. 
IhhherHa  strieta,  Leueopogon  m'rgafm, 
and  TrifAilieca  eiliata^ 

Amonc  the  reroaricable  instances  of 
plant  dispersion  cited  by  Ae  Rev.  C. 

Hensliiw  ill  ;i  l.rinn  nddrrsst-d  to  the 
fellows  of  the  koyal  Horticultural 
Society,  the  most  strilcing  is  that  of 
Oxalit  cemwt.  This  is  a  bulbous  plant, 
1nclt|*enous  to  South  Africa,  that  has 
■sprr.Tf!  to  (hf  ni-rnuK-t.-i^,  Can.nries,  and 
Madeira,  ■a\  wnU  a>  aloDR  the  north  and 
south  coasts  of  the  Mediterran<  ;iti.  It 
appears  to  have  been  originally  intro- 
duced to  Maha,  where  it  now  carpets 
rn.u1-M'^.  rovTs  old  walls,  and  is 
Rnurally  ubiquitous.  The  plant  in  its 
native  habitat  is  trimorphic,  but  in 
Malta  and  along  the  Mediterranean 
only  one,  the  stiort'«lyled.  form  occurs, 
so  that  propagation  is  effected  entirely 
by  bulbs,  borne  on  thread-like  stems 
that  proceed  from  thf  p.irr  nt  pl.ii'.t.  In 
rich  soil  the  stems  may  also  grow  above 
ground,  forming  runners.  Further  de< 
tails  wilt  be  found  in  the  journal  of  the 
society  (vol.  xxxv..  part  iii.),  where  the 
lecture  is  published. 

Tin  Bureau  of  Entomology  of  the 
United  States  Department  of  Agricul- 
ture adopts  111'-  viiv  ii>rfnl  plan  of 
issuing  bulletins  in  which  full  accounts 
are  given  of  the  various  Insect  pests 
traubiesome  to  farmerSi  maricet  gar- 
df-n^r*.  and  fruit  growers.  Mr.  Web* 
•-t' r  <!csrribcs  the  lesser  clover-li  ^if  \m  •  vil  (rhy/<>iionmj 
nigriroslris.  Fab.),  a  fairly  common  European  in- 
•ecl  that  appears  to  have  got  into  the  States 
some  forty  year*  ago.  but  is  not  yet  very  widely 
distributed  there.  It  is,  however,  capable  of  doing  so 
nW'-U  itaiiinge  if  once  it  '•-  thoroughly  established  :h.i;  .i 
careful  watch  is  rightlv  in^  kept.  ,\  fungus  (£»t^u*a 
IBniomophthora]  sphnrr.i'.prrma)  was  found  to  destroy  the 
pupae:  Mr.  Phillips  deals  with  the  slender  seed-corn 
fround-iieetie  (CUvmm  impressifmng,  Ijcc.),  which  attacics 
recrntlv  iilinted  mai?e  seed  in  6wa:u]>\ ,  pr.r.y  soils.  It  is 
a  native  of  the  eastern  States,  and,  of  the  whole  genu», 
is  the  only  species  that  lives  on  plants.  tiM  others  being 
carnivorous,  according  to  our  present'  knowledge.  Dr. 
Chittenden  describes  the  pursuip-teaf  miner  (Acidia  /rairfa, 
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Lopw.),  the  parslcy-slalk  weevil  [Listronotus  laliutculu]. 
Boh.),  an  insect  usually  associated  with  aquatic  or  semi- 
aquatic  vegetation,  but  found  occasionally  on  terresiritl 
plants,  and  the  celery  cater|Milar  (Papttio  pofyxema,  Fab.), 
which  attacks  pr.Tcrli.iIU  .ill  umbelliferous  pl.mts — celm. 
carrot,  parsley,  p;ir»iup,  and  so  on.  The  larvit:  are  verr 
conspicuous,  and  are  readily  picked  off  the  plants ;  mor*. 
over,  certain  ichneumon  files  destroy  the  insect  in  its  pupd 
stage.  Another  bulletin,  by  Mr.  Sanders,  it  devoted  to  da 
Ruunvriiu^  so.il>'  (Cliionaipit  euonymi,  Comstoclc))  ^AiA 
can  be  kept  in  check  by  kerosene  emulsion. 

Thb  current  numlwr  of  the  ZeiUehrift  of  the  (W 

graphical  Society  of  Berlin  fi<)H'.  NV>.  ;)  iiulinl's  -tatemtn't 
as  to  the  aims  of  the  projectetl  Cierman  .Ani.irrtic  lixpedition 
by  the  leader,  Lieut.  Filchner,  and  by  Truf  Penck,  and  j 
menage  of  goodwill  from  Prof.  Otto  Nordenskjdid.  The 
plan  of  the  expedition  is  liaaed  on  the  hypotheris  tiiat  Ae 


SkcicbHsap  illaMmiiig  die  psMiMe 


a  iha  ftoH  sad  WtddiU  Sm. 


Ross  Sea  is  directly  connected  with  lliu  south-western  part 
of  the  Weddell  Sea  by  a  narrow  be!t  of  sea  separ.iting  the 
main  area  of  Antarctica  from  the  land  which  is  assum^ 
to  connect  Graham  Land  and  King  Edward  the  Seventh 
Land.  This  possiUtity,  and  also  the  view  dwt 
.Xntarctic  land  to  thi-  south  of  th--  Pacific  consists  only 
of  an  archipelago,  must  have  occurred  to  ail  who  carrfullr 
considered  the  results  collected  by  the  expeditions  0(  Captain 
Scott  and  Sir  Krnest  Shackleton.  The  meteorologiaii 
evidence  and  the  apparently  welt-marked  westward  tread 
of  ill'  l:iiid  which  drove  Sir  I"i  n- st  S'l.iikl-  ton  on  to  ih? 
^*JUth  I'otar  plateau  seem,  however,  not  very  favourabk 
to  the  idea  of  the  direct  connection  of  the  Ross  and  Wedifefl 
Seas.  Indications  of  any  such  connection  might  also  bars 
been  eipected  from  iIm  tiAd  obMrvatioM  of  Stt  Dbfosfiy. 
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The  evidence,  howevpr,  U  so  uncertain  that  all  >»ff>)<raph._rL. 
wifl  hope  that  Lieut.  Fikhnrr  will  scitip  thr>  problem  by 
d.r.Tt  ■  "bstTvation.  Prof.  P«'nck  insists  thut  to  dfti-rmini? 
litis  question  it  much  more  important  than  reaching  the 
Pole.  His  letter  cIoms  with  the  announeement  of  a  con- 
tr'Hxition  by  an  anonymous  donor  of  300,000  marks. 

I-N  the  monthtjr  meteorological  chart  of  the  Xortb 
Atlantic  Ocean  for  May.  iraued  by  the  Meteorolocirat  Coni- 

mittpr-,  we  note  with  pI'-UMire  two  advanrcs  of  r  jn^-M.  r  .iblc 
importance  in  maritime  mpt<-orolofty  ( 1 )  Synoptic  <  li;ir!s 
for  barometer  and  wind  have  h<pn  drawn  for  the  A  i  >  i:. 
and  adjacent  rnast^.  for  7h.  a.m.  daily,  for  current  date^, 
ba<ied  upon  trlrjiraphir  r''port«  for  north-wesrern  Europe, 
reports  by  radin-t' m'^i  .ipln  fnnu  Atl.mtii  ,  .md  informa- 
tion given  in  the  Paris  Huiielin  intetnutionat.  The-v  data 
cannot  fail  to  bt>  of  drcit  usp  in  elucidatii>){  the  conditions 
which  affect  tlie  weather  changes  of  our  own  rr^ion 
f»\  Charts  «ho«'!ng  the  tempwaturo  of  the  sra  surf.icp,  al-.' 
f ' "  ' '  '  "  I"  <I:ites,  arf  drawn  for  the  North  Atlantic  for  con- 
-  .  unve  f*.'rt<ids  of  spvr-n  days,  with  isotherms  for  each 
!>•  F.  As  these  means  rorrMpond  to  thoae  given  for  the 
land  in  the  Weekly  U'rathrr  Rt-porl,  they  will  be  available 
for  trarinjj  any  rnnncction  which  may  exist  between  siea 
temp**!  .1!  ij;  .iiij  the  weather  over  the  British  Islands. 
W'e  also  note  that  the  area  of  the  monthly  chart  relating 
to  the  Indi.m  Ocean  has  been  extended  from  bt.  15'  S.  to 
35"  S..  thus  embrarin}<  the  region  trnverted  by  vecteN 
trading  to  India.  China.  &c. 

C»smos  of  April  33  statei  that  Chile  has  fallen  In  line 
with  Japan.  Italy.  .Austria.  Cicrmany,  France.  Russia,  the 
V.S..\.  and  other  countries  by  establishing;  a  Seismological 
Service.  The  director  is  the  distinguished  seismologist 
Comte  de  Monte«sus  de  Ballorc.  Earthquake-observing 
station*  now  exist  between  Tacna  and  the  South  Shetlindfi. 
that  is.  along  a  meridian  nearly  3000  miles  in  l<-ngth.  At 
five  of  these  heavy  Weichert's  pendulums  have  been  e«tab- 
Ilshed.  while  seismosropes  have  been  installed  at  thirty 
«'^ondary  stations.  Altogether  J50  observer*  note  enrth- 
ouakes  at  430  different  loralities.  Durini*  six  montiis  740 
different  shakings  have  been  re<-ori!- This  means  that 
Chile,  as  an  earthquake-producing  country,  runs  neck  and 
n<Tk  with  Japan.  At  the  central  Station  in  Santiago  an 
arrangement  of  P.  Marcioni  has  been  let  up.  We  are  foUl 
that  thi«  instrument  responds  to  electromagnetic  wa*rs.  and 
gives  wnr  i'n-  i.f  approaching  earthquakes.  This  installa- 
tion is  sriiti  lu  be  the  first  of  its  kind.  Other  instruments 
which  h.-ive  bfen  installed,  be<!ide9  those  mentioned,  are  the 
Bosch-CHnori  and  Staittest  pendulums.  Instruments  of  the 
type  adopted  by  the  British  Association,  although  they  yield 
more  records  of  undoubted  seismic  origin  than  anv  other 
type  of  in!>trument,  do  not  appear  to  6nd  a  place  in  the 
Chilian  programme. 

A  tABCK  proportion  of  the  F.le,-lri,a!  Itrvifw  for  .\pril  20 
Is  devoted  to  the  problem  of  electrically  driving  the 
machinery  of  cotton  and  other  textile  mill-  I(  .ipp<ars 
that  a  considerable  number  of  milts  in  Lancashire  and 
Yorkshire  have  recently  discarded  mechanical  In  favour  of 
electrical  driving,  the  usual  method  Ix-ing  to  instal  a 
separate  motor  in  each  ro<iin.  There  .-ippears  jo  be  mi 
doubt  that  an  increase  of  output  has  been  obtained,  but 
the  figiires  given  vary  considerably.  Two  well-illu»irated 
articles  deal  with  the  equipment  of  one  of  the  mills  men* 
tinned,  and  with  that  of  a  mill  in  Crinianv.  In  the  latter 
atmost  every  machine  is  provided  with  its  own  motor,  so 
that  nn  >hafting  is  to  be  seen  in  the  rooms  of  which  views 
ate  given. 

Thb  April  number  of  the  Journal  At  fhjiiqut  contains 
a  communicaiion  made  to  the  Sui  it-u-  fran^aice  de  Physique 
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in  Det-ember  last  by  MM.  Buisson  and  Fabry  on  the. 
application  of  their  interference  method  of  measuring 
small  diflferences  of  wave-length  to  the  problems  of  »ol.ir 
physics.  It  will  be  remembered  that  in  their  method  the 
li^t  to  be  investigated  is  sent  through  an  interferometer 
consisting  of  two  plan':  sutf.ii.s  'i^h^K  silvered,  .md  pro- 
duces a  system  of  liglit  and  dark  riii^b,  v«.hich  are  fiM-ussed 
on  the  slit  of  a  grating  or  prism  spectroscope  by  means 
of  a  lens.  Each  ring  produces  in  the  field  of  view  of  the 
sp-ctroacope  two  points  of  light  the  distance  apart  of 
wliicli  may  !k'  det-nnined  direitly  or  by  measurement  of  a 
photograph.  When  two  wave-lenglhs  are  10  be  compared 
it  is  only  n<tessary  to  measure  with  precision  the  di (Ter- 
ence of  the  distances  of  these  points  of  light  apart.  On 
comparing  the  iron  lines  of  the  solar  spectrum  with  those 
of  the  arc  in  air.  ;b  authors  find  thr-.t  for  fiome  lines  the 
4<^lir  is  gre:ir.  r.  (or  others  less,  than  the  arc  wave-length. 
I  h-  s  .l.ii  v\  i\ ■ -lenjjih  is  in  every  cas>e  greater,  however, 
ilian  tliat  for  the  arc  in  vacuo.  The  authors  conclude  that 
if  the  latter  difference*  Are  due  10  the  pressure  In  the 
rever  Miu^     .  r  of  the  soloT  atmosphcre,  that  pressure  is 

5  to  'I  .1 :  ini  i»jj!ieres. 

CovTlNVlNU  Iheir  physico-chemical  stuUi-  ?.  uii  pSiujpiiorus. 
Messrs.  Ernst  Cohen  and  Katsuj!  Inouye  give  an  account 
in  the  current  number  of  the  Ztittckri/t  fur  physikahsche 
Ckemit  (April  j6)  of  the  solubility  dl  ordinary  phosphorus 
in  carbon  bisulphide,  as  the  previous  work  on  this  subject 
by  Giran  indicated  eillter  the  formation  of  a  compound 
between  phosphorus  and  the  solvent  or  the  formation  of  a 
new  allotfopic  modification  of  wliite  phosphorus.  The 
purity  of  the  materials  and  the  method  of  determining 
the  <<»ncentration  of  the  phosphortis  in  the  Miluti  ui-.  were 
carefully  controlled,  and  solubility  deti.-rjiiinatton»  carried 
out  for  nine  temperatures  between  10'  C.  and  —m"  C 
The  solubillfv  TMrve  found  furnlslied  no  indication  of  the 
compound  suggested  by  Giran,  neither  was  any  hitherto 
unknown  aUotrapic  modification  of  phosphorus  obtained. 

Science  Progress  for  .\pril  contains  the  two  first  articles, 
by  Dr.  H.  \V.  Wiley  and  Ur.  R.  N  inccnt,  of  a  general 
series  dealing  with  the  ethics  of  food.   The  question  is  one 

of  <nrh  :;r'.Tt  national  importance,  and  so  much  has  b«»e5 
talk<Hl  and  written  on  it  of  l.itt  years,  that  it  is  eminently 
desirable  to  have  serious  and  unbia^'d  criticism  published 
under  authoritative  names.  Dr.  Wiley's  kgislative  crusade 
in  the  United  States  in  favour  of  pure  food  has  made  him 
?1i  ■  .  ntr  •  nf  a  storm  of  indignait'iii  and  attack  from  the 
tiir»^.itened  interests,  but  lie  h.is  niaiiitained  his  attitude  that 
all  con»iderations  other  than  scientific  truth  and  the  public 
welfare  are  to  be  set  aside  in  dealing  with  the  purity  of 
food.  No  doubt  there  is  much  need  of  a  simitar  crusade 
in  this  countrv,  but  perh.ip<  Th-  initiative  should  come 
from  the  general  public,  backed  by  the  nianuf;icturers  of 
repute,  r:ither  than  front  the  analytical  chemist,  .is  appears 
at  present  to  be  the  case.  Dr.  Vincent's  article  on  milk 
should  be  studied  by  all  who  have  to  do  with  the  feeding 
of  childrrr-,  II.  giakes  a  vrry  strun;,'  )H<!nt  of  the  fact 
that  recent  d.  velopmeiits  in  the  milk  trade  have  bvcn  dis- 
tinctly reiro,;ie^sive.  and  unhesitatingly  condemns  the 
boiling  and  pa>teutising  of  milk. 

A  NBW  experimental  steam  engine  has  been  installed  at 
the  Glasgow  and  West  of  Scotland  Technical  College,  and 

was  described  by  Prof.  A.  I..  .Mellruiliv  .r.  tli  ■  me<-ling  of 
the  Institution  of  Hngineers  and  Shlj>liiiiUkis  in  Scotbnd 
on  .April  2<).  The  engine  was  made  by  Messrs.  Cole, 
Marchent  and  Morley,  of  Bradford,  and  is  of  the  hori- 
aontai,  compound,  lide-by-side  type.  The  high -pressure 
cylinder  i*   1*   inches,  .and  Ae  low^fressure  cylinder 
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inch  ;,  :n  d,amr(er,  the  Stroke  b<^ing  jo  inches.  Each 
cylinder  is  fitted  at  each  end  with  MfMrat*  steam  and 
exhaust  valves  of  the  dfop^HsUm  type.  A  steam  cngi. 
ueeg  eunsiderably  more  steam  than  is  shown  by  th,-  indi- 
eator  to  b«  present  in  ihe  cylinder  at  any  part  of  the 
strok  I  his  lo?s  has  been  generally  attributed  to  initial 
•condensation,  but  more  recently  the  belief  has  been  held 
that  valve  leakage  Is  responsible  for  much  or  the  extra 
steam  used.  It  is  hoped  that  th-  t,:,,ls  ni.<.n  th-.  engine 
may  be  used  to  supplement  thr  work  done  in  other  labora- 
tories in  eiucidatins  ihis  point.  Thus  the  Armstrong 
•College  engine  has  slide  valves;  the  Manchester  Municipaf 
School  of  Technology  engines  have  permitt.d  of  work 
^ng  done  upon  Corliss,  double-beat  drop,  and  slide  valves  ■ 
the  drop-piston  valves  fitted  to  the  new  Glasgow  engine 
should  therefons  afford  opporttinitlea  of  making  uKfut 
comparisons. 


OVR  ASTRONOMICAL  COLUMN. 

CovETARv  ORBtTS— Me«rs.  Crawford  Mpver  cive 

nrw  ,  |.>mrnt<!  for  Hailcy's  comet  in  Bulletin  No.'  179  of 
the  I  Ic  (  )) i  vatory,  based  on  obeervations  made  on 
>'pt^nxh>ji  tj  and  December  16.  1000.  and  February  j8 
toro  The  perturbations  due  to  Mars  in  January 'were 
Tound  to  he  ineffertivc.  and  the  time  for  perihelion  is 
finallv  ii.vrr,  as  April  10-67760  G  M  T. 

When  it  becime  known  th  >t  o:h-r  computers  found 
Creat  d.lTicultv  m  computing  ,,n  urlnt  for  comet  loioa. 

n^,r^''^^";'  <»f  »he  Berkeley  Astronomical 

Department,  decided  to  test  a  method  devised  by  Prof. 
Leuschner.  For  this  purpose  photographic  obaervations 
.*Ture<J  by  Dr.  Curtis,  with  the  Oossley  nflector.  on 
r/  I.'  ?.  '■•  «  veiy  satisfactory 

rt-    "^'"V""''  direct  solution  for  an  approximate 

orh.t.  Other  obser%ations  were  then  eonsldersd,  covering 
th-  p»r,od  January  ,8  to  March  t.i.  and  final  parabolic 
Clements  calculated  by  the  aame  method.  These  are  given, 
w.th  an  ^Pl";meris,  to  O^till  No.  174,  and  the  ephemeris 
indicates  that  the  COOiet  H  SliU  «  tittle  west  of  the  Great 
>qitare,  and  is  veiy  famt.  Observations  bv  Dr.  Aitken  on 
Apnl  13  gave  corrections  of  -00s.  and  -4'.  Elliptic 
Ments  for  p-iniel's  comet,  iqo^e,  published  by  Sturia 

SS^f"^^«''  the  s«iU  Bnlletin.  giw  a 

perioa  of  6-48  years. 

V^^i*^"^  '''"P»'«'  ''I'-ment*  for  comet  loioc  give 
penoas  of  30>-6  end  41  years  respectively. 

Mp*SrRM  OF  Dot  mE  Srx«s  -No.  '.-s  of  the  Lick 
f}h'!Pryato^^■  Bullefms  contain,  th  ■  measures  of  nfi  double 
.«>rars  m.ide  by  Mr.  Olivier  ni;h  the  .j-inch  and  t6-inch 
refractors  of  the  I.Jek  Ol.s.rvntorv.  Generally,  the  stars 
me.i.ured  are  rv  .^l,  ,  s  H  r'  .ir.  in  the  v,uthern  ' hemisphere, 
"uch  as  can  observed  from  I  ,t  iR°  N..  or  pairs  which 
Show  signs  of  motion.  Kleven  n,  w  J^blea  are  included, 
and  of  the  136  stars  observed.  i<;  are  separated  by  lc«s 
than  ,;.  .,6  between       and  2'.  and  ,o  between  i»  ^ 

lln!.rJiv''"*'r'^  T  "T,*^'''  refractor  was 

^efin.t>on  :  a  power  of  either  500  or  625  was  alwnvs 
^d.^.nr^d  dmibles  down  to       in  distance  eolfid  be  readily 

MAXIHtnt  W  MlkA,  lOCX)—Astronomische  S„.hri.l,t.„ 
"/*;,f»**3  contains  two  notes  on  the  mo.st  r«>-nt  niavi,iufm 
of  Mira  The  first  is  by  Herr  May.  of  the  K.  an  Ol  ,  rv... 
tory,  who  finds  that  the  maxinmm  took  place  .  r  s,  pt,..,,!,^^ 
o,  i^,  the  magnitude  being  3.14.  The  second  is  by  Herr 
LandUVhr.  Miinster.  and  cives  Srntember  47  and  3.1s 
respectively.  According  to  Guthnick's  ephcmeris.  the  epoch 
Of  maximum  was  September  «^  and  the  magnitude  should 
nave  oeen  3-27. 

Parallav  of  Tiir  Pi.wrtary  Nrm  i  a  G.C.  41-; —From 
a  photographic  rfetr-rminition.  Dr.  Rolilin  find,  (hat  the 
pniall.iv  of  the  planrf.irv  nelniln  G.C.  j^r^  (U  W  37)  is 
-0170" to  042'.  and  the  corrrrtSon  for  tho  aberration 
const.iot  ,s  -oo43*ioft|a'  (ilsfr<Mio»ifw)be  yaekrUhUn. 
no.  4406.  p.  133), 
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1  ILILLEVS  COMET  AND  MEl  LUROLOGV. 

,  l'n>l>osed   MtUorotoffitti   Ohservali<mt   during  Prograt 
through  the  Tail  of  Halley's  Comet. 

'T'ltn  International  Coaimission  lor  Scientific  AeroOMstics 
had  arranged  a  series  of  ascents  of  kites  and  tallew- 

sondes  for  .May  11-13,  but  sedng  dtat  it  is  poadbta  that 
the  earth  may  post  Oirough  the  tril  ot  HallQr^  comet  «a 
May  19,  the  members  of  the  commiasion  have  agreed  t» 
uostpoue  the  ascents  to  May  18-40.  A  ctnnilar  from  Prof. 
Hergeselli  the  president  of  the  commitskui,  gfawa  par- 
ticulars of  the  proposed  aaoentti  the  t^iies  meiitloiiad  b«ng 
^  as  follows  i—Uay  iS,  7  a.m.  and  10  p.m. ;  ilay  19, 
!  2.30  a.m.  and  7  a.m.;  and  May  ao,  7  a.m.  ObaervaliOMs 
should  be  made  at  the  earth's  surfoce,  and  telloKS-tondri 
should  be  sent  up  about  half  an  hour  before  these  times, 
SO  that  the  balloon  for  tfie  pdndpal  accent  shoukl  reach 
its  greatest  height  abcntt  die  time  when  the  earth  passes 
thvoiiijli  the  tall  of  the  comet;  one  ascent  should  also 
prci-d-.,  and  one  should  follow,  the  principal  ascent 
precisely  similar  intervals  of  time. 

Messrs.  Assmann  and  Teisserenc  de  Bort  suggest  that  tt 
might  be  possible  to  carry  out  ascents  of  manned  ballocms 
as  well  as  of  hallons-ioiides,  and  it  is  suggested  that  th- 
iiero  clubs  of  different  countries  should  cooperate  in  th» 
observations.  A  letter  has  also  been  sent  out  by  M. 
Teisserenc  de  Bort  des^cribing  the  apparatus  he  has  designed 
and  used  for  several  years  for  collecting  samples  of  air 
from  groat  heights.  The  use  of  Aitken 's  dust  (mint  r  :v 
recommended  in  connection  with  the  ascents  af  nuinn  -i 
balloons,  and  simil.ir  observations  shm.lri  !>.-.  made  at  the 
earth's  surface.  Though  it  is  unilkt-ly  thai  the  passage  of 
the  earth  through  the  tail  of  a  comet  will  cause  any 
measurable  change  of  temperature  in  the  upper  air.  yet  ;t 
is  felt  by  those  en;^':i^;'  ii  in  t!i''  i:u  •  '-ti^.Ml'on  nf  this  subject 
that  such  a  rare  occurrence  should  not  be  allowed  to  pa» 
without  some  notice. 

MtUon  from  HaUey's  Conut. 

Mr.  Denning  writes  :— 

"  During  the  fiiM  week  in  May  the  weather  was  unsettled 
and  stormy,  and  HaUey's  comet  could  not  be  well  observed, 
nor  could  its  supposed  meteoric  s^hower  from  Aqunrius 
be  suitably  watched.  Several  meteors  Were  seen,  bow- 
ev— •.  n'  places  where  the  sky  was  clear  oV  partially  SOt 
.1  III  ;h  y  were  directed  from  the  radiant  point  of  the  eoaEWt, 
though  no  brilliant  dispJay  of  these  phenomena  seems  to 
ha%'»  been  witnessed  In  England. 

"  There  is  a  probability  of  an  abundant  dlaplay  of 
meteors  on  the  morning  of  May  19,  when  the  cmw  may 
encounter  the  cornet^  tail,  but  this  is  doubtful.  The  sky 
should  be  carefully  watched,  however,  on  the  morning 
named  with  the  view  of  ohaenring  any  meieora  or  peculiar 
auroral  effects  that  may  be  visible. 

"  .A  rich  (i'splav  of  uinti  r^rs  Is  reported  to  have  been 
witnessed  at  Cap!    luwti  0:1  ih-  morning  of  May  7  between 

2  and  5  a.m.  There  w.is  no  .iiiiv:-  «.l-.ow.i  <ecn  in 
England  on  the  d.nte  niir-tioin'l,  jnd  further  pafticulars 
will  be  awaited  with  interest. 

"  .\  fireball,  presumably  ronnn  i,  ,rl  with  Hallev's  comet, 
was  noticed  at  Guernsey  and  oiti  r  pl.ui-s  <,:i  tlic  rnarning 
of  May  3  at  about  2.50  a.m.  .\s  viewed  from  the  Cliam-l 
Ul  inds.  it  had  a  long  paiii  a-i  .  nding  from  just  m  il 
*j  I'egasi  to  under  3  Cassi ■  pLia:',  with  a  duration  of  four 
s'>(  ond*. 

'■  The  real  path  of  the  meteor  was  from  sixty-seven  to 
forty-six  miles  in  height,  and  its  pos'ition  over  the  Kngliih 
Channel  from  near  Dieppe  to  south-west  of  the  Isle  of 
Wight,  and  its  course,  of  some  137  miles.  Was  traversed 
at  a  velocity  of  alniut  thirty-four  miles  per  second.  This 
is  a  slower  rate  of  Speed  than  calculation  implies  to  the 
.\i)uarids.  but  atmospheric  resistance  evidently  moderated 
the  meteor's  native  velocity.  From  the  south  coast  ol 
England— especially  Sussex  and  Hampshire— the  ol^ect 
must  have  been  a  splendidly  luminous  one,  preeenliBg  a 
V.  I  v  long  and  graceful  flight  along  the  aoutharn  sl^.  bat 
I  have  not  hitherto  received  any  observations  from  diis 
particular  part  of  the  country. 
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that  the  meteor  was  really  a  fragiii<*nt  of  Ilullcy's 
■aurt  cannot  be  absolutely  proved,  but  it  is  suggestive 
id  si(<ntficant  that'  it  was  dirt-ctml  at  the  lorrrtt  dale 
om  ihc  computed  radiant  of  the  famous  comt-t  now 
ftible.  It  is  hoped  that,  further  observations  will  bo 
irnished  of  this  and  of  any  similar  objwts  which  made 
i*ir  apparitions  at  the  important  time  when  the  earth 
3»sed  near  the  cometary  orbit." 

OhatTvaXiont  of  H alley's  Comet. 

Mr.  Gustave  Gillman,  writing  from  Aguilas  on  May  2, 
3VS  : — 

"  I  enclose  a  chart  showing  Halley's  comet  as  seen  at 
a.m.  this  morning,  and  the  extent  to  which  the  tail  could 

«•  traced,  i.e.    to  slightly  beyond  »  Piscium.    I  have  seen 

t  on  two  previous  days,  but  there  were  too  many  clouds 

o  be  certain   of  the  extent  of 

he  tail.     1  could  sec  no  bifur- 

ation." 

Dr.  A.  C.  Jordan  writes  :  — 
"  .Xt  Broadstairs  yesterday 
norning,  Sunday,  May  8,  I 
lad  a  good  view  of  Halley'* 
■omet.  There  was  a  slight 
in-.*t  over  the  horizon,  but  1 
was  ahJe  to  keep  the  comet  in 
riew  from  a. 50  until  3.35.  It 
*as  easily  visible  to  the  un- 
aidt-d  eye,  and  was  brighter 
than  Algenib  (7  Pegasus),  thf 
nearest  bright  star.  Through 
an  ordinary  binocular  the  con- 
tract between  this  clearly  de- 
fined star  and  the  nebulous- 
looking  comet  was  verv  well 
marked.  Toward  3.30  the 
approach  of  day  rendered  this 
part  of  the  sky  so  bright  that 
it  was  no  longer  possible  to 
keep  the  comet  under  observa- 
tion." 

Further  details  as  to  the 
apprarance  of  Halley's  comet. 
•«  seen  at  Malta  with  naked 
rye  and  field-glasses,  are  sen: 
to  us  by  Mr.  C.  Leach.  The 
comet  was  seen  by  severnl 
people,  and  Mr.  Leach  found 
that  both  nucleus  and  tail 
*Te  easily  picked  up  without 
optical  aid  on  .April  34,  25,  36. 
37,  and  30.    He  states  that  it 

was  seen  b<-st  between  3.45  and 

4  a.m.,  and  faded  in  the  dawn 

at  4.10  a.m.    The  tail  is  d-- 

^ribed    as     lengthening  an<l 

getting  more  elegant,  its  length 

heing  a  little  greater  than  tlv 

distanci;  separating  the  comet 

and  Venus  ;  this  would  mean 

an  apparent  length  of  about  7' 

w  H",   and    an   actual  length 

of  about  ten  million  miles.  The  nucleus,  on  .April  30. 
•  «*  described  as  being  sharply  defined  and  at  the  very 
'^fiinning  of  the  comet,  its  brightness  being  about 
•^ual  to  that  of  a  .Andromedic  (mag.  2-1).  .A  rough  sketch 
»^nt^  by  Mr.  Leach  represents  the  comet  us  having  a 
Mraight,  narrow,  bifurcated  tail,  reminding  one  of  the 
Paris  drawing  of  the  great  comet  of  1843. 

Mr.  Gruning,  of  Kaling.  reports  having  seen  the  comet 
On  several  occasions  with  field-glass-  s,  and  twice,  on  May 
7  and  H,  with  the  naked  eye.  l  o  know  where  to  look  for 
^U^^  fif^st  time,  he  observed  .Altair  emerge  from  behind  a 
CTiimney  the  previous  evening,  and  then,  by  a  simple 
calculation,  found  the  time,  and  the  position  with  r.-gard 
•0  (he  same  chimney,  for  the  comet's  appearance  ne> 

Mr.  Bellamy  reports  to  the  Daily  Mail  that  the  comet 
"as  observed  at  Oxford  University  Observatory  from  3.40 
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to  4  a.m.  on  May  9.  It  was  visible  without  a  telescope, 
and  was  estimated  to  be  about  as  bright  as  a  second- 
magnitude  star.  Observations  were  also  made  at  Green- 
wich with  the  altazimuth. 

.According  to  a  correspondent  of  the  Daily  Chronicle, 
observations  at  the  Milan  Observatory,  on  May  8  or  q, 
showed  a  straight  tail  some  twenty  degrees  in  length,  or, 
actually,  about  14^  million  miles  long.  .A  tail  of  this 
length  would  probably  reach  to  the  earth  at  the  time  of 
transit.  • 

Observations  of  the  comet  during  its  near  approach  to 
Venus  on  May  2  xvere  prevented,  at  Knglish  observatories, 
by  bad  we.nthr-r,  so  that  the  possible  magnetic-attraction 
phenomena  mentioned  by  Prof.  BirkeLind  could  not  be 
looked  for. 

In  an  address  delivered  on  Monday  evening  at  the  annual 
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H»;iey's  C'omri  vts  >e«n  at  Agui'as  un  May  >,  1910,  ut  4  a.n^. 

meeting  of  the  Victoria  Institute,  Mr.  Crommelin  directed 
attention  to  one  or  two  possible  references  to  the  comet  in 
historical  writings,  citing  the  "  almond  rod  "  mentioned 
in  Jeremiah  i.,  u-14,  as  a  possible  allusion  to  the  comet's 
tail  seen  rising  before  the  head.  He  also  directed  attention 
to  the  improbability  of  our  being  able  to  detect  the  presence 
of  the  tail  should  the  earth  pass  through  it.  In  suggesting 
that  the  comet  would  .ilTord  a  good  display  during  the 
evenings  of  the  last  ten  d.iys  in  May,  he  warned  his  h»;»rers 
not  t<)  expect  such  a  spectacle  as  was  afforded  by  the 
great  comet  of  1SS2. 

In  the  .l//i  dfila  Poutifuia  .Accad.  Romana  dri  Siui-.'i 
Lincei  (February  20)  Dr.  Pio  Kmanuelli  points  out  thai 
next  the  velocities  of  Halley's  comet  at  jierihelion  and  aphelion 
are  often  exaggerated,  and,  using  Mr.  Crommelin  s 
elements,  he  determines  the  true  values.  These  he  finds 
to  be  55  km.  and  oy  km.  (Jj-b  and  0-56  miles)  per  second 
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renpectively.  Dr.  Snurt,  using  Pontecoitlant'c  elmwnts, 
obtained  3i«2  and  (Kfo  mtlet  per  Kcond. 
Meifrs.  Coweil  and  Cromnwiin  liave  been  awarded. 


ntly,  (he  Jannen  medal  of  the  Socidtd  astronomique  de 
ranee,  for  thdr  predse  detamdnatloa  of  the  orbit  of  the 
comet  for  this  preeent  apparition. 

A  number  of  interesting  representationt  of  oom^  aome 
eertidnty  of  Hall^'a,  are  reproduced  in  the  May  number 
of  the  MBcUir  die  la  S«eUti  attrenomiquf  de  Fnmtt  from 
the.'^Tiiefttnun  Cometkum"  of  Lubienietz.  Eadi  (tew- 
ing ie  accompanied  by  a  note  explaining  it,  and  directing 
attention  to  <onteinporary  occurrences;  in  concluding  the 
article,  M.  Flammarion  suggests  that  great  comets  were 
of  more  fre4)uent  occurrence  in  early  times  tiian  they  are 
now. 


A  NEW  TELEPHONE  RELAY  AND  ITS 
APPLICATIONS.^ 

pV'ER  sine"  the  introduitiim  (if  thr;  trlfplioii'-  a  rerfl 
^  need  was  f'-lt  for  a  tflephnne  relay,  for  tin.'  distancr 
over  which  tul'-phoiies  could  bv  used  was  found  to  be  rom- 
parativly  liitiiU'cl.  Kdison,  soon  after  his  invention  of  the 
carbon  hullon  transmitter,  cauvil  an  electromagnet  to  act 
upon  tlie  iron  diaphragm,  and  thus  turned  it  into  a  relay, 
but  it  w.TS  not  a  success.  Hughes  (F'roceedings  of  the 
Royal  Society,  vol.  xxvii.,  p.  ^(>2,  1878),  in  his  paper  before 
the  Royal  Society  in  187.S,  desiribing  his  extremely  delicate 
microphones,  stated  tliat  a  telephone  receiver,  if  included 
in  tlu-  microphone  circuit  and  placed  upon  the  resonant 
board,  c.iusod  a  continuous  sound  to  be  produced.  it 
follow*,  he  said,  that  the  question  of  providing  a  relay  for 
the  human  voice  in  telephony  is  thus  solved.  Unfortu- 
nately, it  was  not  solved ;  he  had  shown  how  to  make  a 
relay  that  would  magnify  a  noise  or  musical  note,  but  not 
one  that  would  intensify  articulate  speech. 

Sir  Oliver  Lodge  (Journal  of  the  Institution  of  Electrical 
Kngineers,  vol.  xxvii.,  p.  790,  1H98),  in  a  paper  read  in 
December,  1898,  before  this  society,  described  a  relay  con- 
sisting of  three  or  four  reeds  or  tuning-forks,  each  carry- 
ing carbon  contacts  and  working  in  aeries  with  one  another. 
Each  reed  was  arranged  to  resonate  to  one  particular 
musical  note,  and  when  this  note  was  passed  through  the 
String  of  relays  it  was  multiplied  in  power  to  a  considerable 
extent.  An  instrument  of  this  character,  however,  is  not 
effective  in  intensifying  speech.  An  articulate  relay  must 
have  its  vibrating  parts  damped,  or,  in  other  srards,  poaaeas 
no  resonating  properties ;  it  is  th^efore  far  more  insensitive 
to  sound  tlum  one  that  it  amuiged  to  resonate  to  one 
particular  note. 

The  invention  of  die  powerful  granular  transmitters  of 
the  Hunntng  type  stimuuted  further  efforts  to  obtain  the 
spealtinjg  relay,  and  some  progress  was  made  with  this 
type  01^ microphone,  particularly  in  America.  I  wilt  not 
docribe  tfieae  relays  further  than  to  say  that  they  consist 
in  combining  die  telephone  receiver  and  tlw  granular 
carbon  transmitter;  both  of  tihess  are  designed  as  efRdently 
as  possible,  and  in  soma  cases  automatic  means  are  pro- 
vided to  shalce  up  the  granules  should  they  become  packed. 
These  relays  are  ■  only  partially  successful.  Their 
advantages  are  not  decisive.  They  require  rplativf>ly 
powerful  currents  to  work  them :  that  is  to  say,  when  the 
telephone  currents  become  sufficiently  feeble  to  require 
their  services,  it  is  at  this  point  that  the  carbon  instru- 
ment fails  to  work.  The  telephone  relnv  to  be  successful 
has  to  magnify  in  a  continuous  manner  varying  currents 
that  are  too  feeble  to  affect  properly  a  It<:>||  teleohone 
receiver.  Such  currents  would  be  of  excessive  weakness, 
say  of  the  order  of  the  one  one-hundred  millionth  of  an 
ampere  (lo-'  ampere),  and  the  mechanical  movnu  ivi'.  pro- 
duced by  such  currents,  vvhicli  have  in  tlu-ir  turn  to  bring 
about  the  incrcas^-d  electrical  changes,  ar*^  therefore  micro- 
scopic in  dimensions. 

The  author's  telephone  relav  has  had  to  be  developed 
.niong  quite  new  lines.  It  tak'-s  as  its  basis  the  researrhps 
of  J.  J.  Thomson,  I'.irliart,  Kinsley,  and  others,  with 
I  '  ;;  ird  to  th"  flow  of  ''Irctrons  across  a  microsi  opic  air- 
g.tp  between  two  condtiiting  surfaces  at  different  jwl'-ntiaN 
(see   "Conduction    of   Klectricity    through    Gases,"  J.  J. 

I  Frnm  »  fap't  rr,id  Vr'ntr  the  Imiiiuiion  cf  Electrical  Eniirmis  on 

May  5  h\  Mr.  .>;.  C.  Bro»„. 


Thomson,  chap.  xv.}.  Earhart  made  a  soffe*  of  eipcri- 
ments  On  the  -differenoa  of  potential  required  to  |w«we 
sparks  the  fangth  of  which  is  oamparabie  arith  the  «m> 
length  of  swUum  U^t.  mi  be  found  that  when  the  tfatasot 
between  tha  nietu  eleetrodei  falls  to  less  than  ahnw 
3x10-*  cm.,  the  spark  potential  falls  olf  rapidly  wfA 
the  distance,  and  seems  to  become  proportional  to  lh* 
distance;  th.it  is  to  say,  when  the  onctrodaa  tnre  ptteH 
veiy  close  together,  within  a  tfistanee  sudi  ifiaik  tlw  avenc^ 
intendty  of  loroe  V  between  the  electrodes  reaches  a  \-aki> 
of  about  a  milBon  volts  per  rmtimetre,  the  ^aduu-ge  or 


at  the  point  of  interruption  being  platintun,  the  current 
continue  (0  flow  round  the  circuit  and  acraas  the  < 
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Fig.  I. 

ctHnrent  passing  is  determined  by  tfia  eoodldon  that  F. 
which  is  V/d,  reaches  this  value  (where  .V  is  the  potential 
difference  and  d  the  distance  between  the  electrodes^.  If 
the  metallic  circuit  of  a  dry  cell  be  intemipCed  by  a  minute 
opening  or  space  of  the  order  of  cxto-'  cm.,  the  mdat 
"  artlt 

opan- 

iog,  and  any  algfit  alteration  in  the  length  of  the  apare. 
whidi  I  ainll  call  Che  oomhiction  space,  will  vaiy  ill 
reriatance  and  greatfy  affect  the  value  of  the  current  ilat 
flows  round  the  circuit.  This  condtictkwi  space  is  there- 
fore exactly  what  Is  wanted  for  the  current-drying  devicv 
of  a  telephone  relay, 
where  microscopic 
mecha  ntcal  move, 
ments  are  to  be 
transformed  into' 
large  current  changes. 
The  dimensions  of  the 
conduction  space  are 
so  small  that  it  is 
diiTicult  to  ensure  and 
maintain  it  by  direct 
mechanical  means. 
The  current  that 
flows  across  the  space 
was  therefore  made  to 
do  its  own  adjust- 
ment, very  much  in 
the  sam'-  way  as  the 

current  that  passes  through  the  arc  of  an  arc  lamp  is  made 
to  strike  and  maintain  the  length  of  the  arc. 

Fig.  I  is  a  side  view  of  the  instrument  with  the  bras* 
cover  removed.  N  is  a  permanent  magnet,  continued  bt 
soft  iron  poles  right  up  to,  but  not  touching,  the  **  invar" 
st<il  reed  P.  Round  the  soft  iri.n  fm].  .M.  nsions  itt 
wound  th''  two  Sets  of  coil  winding-  11  ,iiid  K.  1  he  t'fl'* 
phone  I  ur  I '  Ills  to         tuiignifi-il  cin  round  the  wind- 

ing H.  and  tiius,  by  varying  the  ni.ii;iv  1  i >ni.  set  the  rs«l 
I'  in  viSration.  M,  O  are  the  top  and  bottom  iti'iJil 
contact-pieces,  which  are  opened  to  an  infinitesimal  degtw 
to  form  a  microphone  by  the  fine  adjusting  screw  \V  aed 
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by  the  action  of  the  I0r.1l  current  passing;  through  the 
contact  and  round  the  winding  K.  It  is  by  the  action  of 
the  local  current  operating  through  this  winding  that  the 
conduction  space  is  formed  and  afterwards  niaintaint'd. 
^K>  good  is  the  automatic  adjustmmt  that  the  instrumi<ni 
may  be  turned  upside  down,  producing  hardly  anj  notiic- 
able  alteration  in  the  value  of  the  local  current  and  with- 
out any  efTi-ct  on  the  working  of  the  relay.  The  regu- 
lating winding  K  must  not  act  when  traversed  by  the 
rapidly  varying  telephonic  currents ;  this  is  brought  abtiui 
by  surrounding  the  iron  under  the  coil  by  a  closed  circuited 

ihv 


Fi...  3. 

copper  sheathing.  Eddy  currents  set  up  in  this  sheathing 
by  mutual  induction  destroy  the  self-induction  of  the  coil. 

Fig.  J  is  an  enlarged  view  of  the  reed  P  and  the  contact- 
pieces  M,  O.  In  the  present  instrument  the  contact  is 
made  between  metal  pieces  of  hard  osmium  iridium  alloy. 
The  top  contact  is  pointed ;  the  lower  one  is  flat,  and  is 
soldered  to  the  reed ;  both  are  polished,  and  work  under  a 
small  drop  of  thin  oil. 

In  earlier  instruments  the  lower  contact  O  was  carried 
by  a  thin  iron  disc  ;  the  relay  was  then  very  susceptible  to 
outside  noises.  For  this  reason  a  reed  is  now  used ;  it 
exposes  such  a  small  surface  to  the  air  that  it  is  practically 
unaffected  by  extraneous  sound. 

Fig.  3  shows  the  connections  of  the  relay.  C  is  a  dry 
cell  (this  is  the  normal  voltage,  which  is  as  high  as  it  is 


currents.  Speech  or  signals  that  arc  too  faint  to  be  heard 
in  the  ordinary  Bell  receiver  may  !>•  heard  clearly  through 
the  relay.  If  a  watch  be  held  against  the  ear-piece  of  a 
Bell  telephone  the  induced  currents  produced  when  passed 
through  the  instrument  will  reproduce  the  ticking  m  the 
receiver  attarhf"!!  ;  this  is  a  severe  test. 

This  property  of  magnifying  feeble  telephone  current* 
has  made  it  particularly  useful  in  wireless  telegraphy.  On 
replacing  the  telephone  by  the  relay  the  increased  sensitive. 


Kic.  5.— The  Tctepboa«  Re'sy. 


FtR.  4. 

desirable  to  employ),  K  the  low  resistance  regulating  wind- 
ing, T  the  receiving  telephone  or  telephone  he.id-piece  of 
approximately  40  ohms  resistance,  D  is  an  amperemeter 
or  current  indicator ;  when  the  microphone  contact  is 
opened  so  as  to  cut  down  the  local  current  to  half  Its 
maximum  value,  the  relay  is  usually  at  its  best  adjust- 
ment. The  telephone  currents  to  be  magnified  enter  by 
the  terminals  marked  \,  and  circulate  through  the  wind- 
ing H. 

The    relay    will    magnify    the    very    feeblest  telephone 
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ness  thus  obtained  doubles  the  distance  over  which  it  is 
possible  to  receive  signals.  Its  utility  in  this  direction  has 
been  tested,  among  others,  by  the  Admiralty  and  the  Post 
OfTice.  In  a  wireless  receiving  station,  messages,  the  very 
existence  of  which  was  not  even  suspected,  owing  to  their 
extreme  feebleness,  when  listened  for  under  former  con- 
ditions with  the  relay  in  circuit,  were  easily  read.  .At 
the  invitation  of  Mr.  Marconi  I  took  two  instruments  to 
the  Haven  Hotel,  Poole.  In  one  of  the  tests 
(C'lifden.  in  Ireland,  sending  with  the  Marconi 
musical  spark)  the  signals  were  heard  in  the 
telephone,  directly  connected,  as  a  faint  but 
clear  and  pleasing  series  of  musical  notes ;  but 
with  two  lelays  joined  to  the  system  and  work- 
ing in  series  the  notes  were  rendered  so  loudly 
as  to  lie  h.'ard  clearly  by  eviTvone  in  the  room, 
and  an  operator  listening  at  a  distano'  of 
sevetal  yards  from  the  instruinf>nt  could  have 
deciphered  the  message.  The  relay  is  not 
easily  affected  by  extraneous  noises  and  vibra- 
tion. It  can  thus  be  carried  on  board  ship 
and  worki'd  in  all  weathers. 

.As  regards  its  utility  on  ordinary  telephon«? 
lines,  speech  may  be  magnified  many  times  in 
loudness  without  pi-rceptible  loss  in  the  articu- 
lation, and  it  will  work  with  lar^c  currents 
to  a  point  at  which  the  H«-ll  ri-ceiver  in  its 
local  circuit  is  responding  with  uncomfort- 
able loudness.  In  ex|>erinu'nting  over  a 
3o-lb.  standard  cable  and  S|i«'aking  only 
It  has  been  proved  that,  when  the  relay  is 
applied,  thirty  miles  may  be  added  to  any  length  through 
which  it  is  possible  now  to  speak  direct.  For  instance, 
supposing  the  length  of  the  core  for  direct  speaking  b« 
twenty  miles,  this  may  be  increased  to  fifty  miles  for  the 
same  loudness  and  approximate  clearness  when  tli»-  relay  is 
in  circuit,  cither  as  a  single  repeater  at  the  end  of  the 
6rst  twenty  miles  or  as  a  receiver  at  the  end  of  the  fifty 
miles. 

These  tests  prove  that  the  telephone  currents  must  l)« 
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increased  in  strength  to  the  extent  of  something  like  twenty 
times.  If  still  greater  mngnifications  are  required  than  can 
be  obtained  with  one  relay,  the  simplest  nii-lhod  would 


Flc  6.— Ttlcphone  ReLiy  in  1  ton*  i:a«e  with  u|>prr  arm  laiicd  fur  cleaning  the  tonicnu. 

seem  to  be  to  employ  two  relays  working  in  tanden>. 
Their  combined  pt>wrr  would  then  be  400  times.  In  tli-' 
majority  of  cases  it  is 
not  necessary  to  add  to 
the  narurai  electrical 
damping  of  the  reed, 
but  if  a  piece  of  soft 
rubber  be  made  to  touch 
it,  the  voice  can  be 
transmitted  with  greatf-r 
clearness  even  than  if 
the  conversation  were 
taking  place  ordinarily 
in  a  room.  This  may 
be  due  to  the  complete 
absence  of  echoes. 

By  means  of  the  local 
regulating  winding  (see 
Fig.  j)  the  metal  con- 
tact M,  O  is  transformed 
into  the  most  exquisitely 
delicate  microphone, 
more  sensitive,  there  is 
every  reason  to  believe, 
than  could  be  formed  by 
light  pressure  between 
carbons.  Such  a  micro- 
phoop  has  rend<-red 
possible  the  construction 
of  an  electric  stetho- 
scope, an  instrument  by 
the  use  of  which  the 
sound  of  the  hc.-irt  or 
other     internal  organs 

may  be  gitatly  njagiiifn-d.  This,  I  have  been  informed, 
may  render  it  possible  to  detect  in  the  earlier  stages  heart 
diseus'  ,  aneurism,  and  gall-stones. 

NO.  21  15,  VOL.  8 3] 


Fig.  4  is  a  diagrammatic  illustration  of  the  stethoscope- 
A  is  the  front  part,  and  consists  of  a  shallow  bra&s  cell 
faced  by  a  thin  ebonite  diaphragm.    A  is  placed  upon  tb; 

part  of  the  body  to  be  examined,  say  the  heart . 
the  beating  oF  the  heart  is  communicated  10 
the  ebonite  diaphragm,  then  to  the  air  inkidc 
the  tube  B,  and  thus  the  metal  diaphragm  U 
is  set  in  vibration.  M,  O,  as  before,  arc  th" 
o»mium-iridium  contact-pieces.  M  is  niount*d 
on  the  diaphragm,  and  O  on  the  steel  reed  P. 
The  magnet  .N,  S  and  the  reed  are  carried  by 
a  brass  frame  E,  which  is  pivoted  or  hinged 
at  thn  lower  support  Y.  ITie  conduction  space 
is  formed  bt'tween  the  contacts  M,  O  by  turn- 
ing the  fine  adjusting  screw  \V,  and  by  the 
automatic  action  of  the  local  current  frorri  the 
celt  C  flowing  through  the  winding  K  and 
round  the  inagnct.  T  is  a  special  telephor.e 
iransfurmer  of  equal  windings  of,  say,  30  ohm» 
resistance  in  the  primary  and  in  the  secondary. 

The  electric  stethoscope  in  its  present  forn 
causes  the  sound  of  the  heart  to  be  three  time* 
.ns  loud  as  in  the  ordinary  stethoscope."  Thi* 
is  scarcely  sufficient  for  practical  purpose*  ;  but 
if  a  telephone  relay,  such  as  I  have  previously 
desciibed,  be  attached  to  the  wire*  x  of  th* 
transformer,  the  two  instruments  combintd 
raise  the  intensity  of  the  sound  some  twenty 
times  and  more,  and  this  is  ample  for  all 
ordinary  purposes.  The  sound  to  be  examined 
is  picked  up  by  the  end  of  the  tube  A,  and  I« 
heard  in  the  telephones  of  a  head-piece  attached 
to  the  relay. 

At  the  invitation  of  two  physicians  I  took 
the  complete  instrument,  stethoscope  and  relay, 
to  the  London  Hospital,  where  it  was  tested 
upon  a  number  of  diseased  heart  cases.  Not 
being  a  doctor  myself,  I  cannot  discuss  ih? 
merits  of  the  instrument  with  regard  to  its 
medical  value,  except  to  say  that  it  seemed  to 
render  diagnosis  particularly  easy  and  revcaleii 
some  phenomena  only  previously  suspected. 
From  a  sound-magnifying  point  of  view  the 
general  results  were  as  follows.  When  the 
instrument  was  applied  directly  to  the  heart  th» 
sound  of  the  beats  given  out  in  the  telephones 
was  uncomfortably  loud,  and  easily  heard  by  the 
|:atient  and  all  those  that  stood  round,  and  Idiis  even  if 


Fic.  7.— Elecirical  SlclhoKope- 

the  telephones  were  in  position  on  the  head  of  the  operatw. 
The  stethoscope  as  used  increased  the  heart-beats  to  the 
almost   complete   exclusion   of   the   shriller  or  breathing 
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sounds.  This  has  been  brou^lit  about  by  mechanically 
tuning  the  disc  D  and  the  reed  P  of  the  telephone  relay 
to  the  corresponding  low  note,  and  by  a  proper  proportion- 
ing of  the  volume  of  air  enclo'sed  by  the  tube  B.  On  other 
occasions,  during  private  experiments,  the  instrument  has 
been  tuned  so  that  nothing  but  the  breathing  sounds  were 
audible ;  the  passage  of  air  through  the  lungs  was  heard 
us  the  roar  of  the  wind  through  a  forest  of  trees.  This 
power  of  discrimination  should  be  of  service  in  allowing 
the  independent  examination  of  various  organs  of  the  body. 

Replacing  the  telephone  head-piece  by  a  transformer,  the 
stethoscope  has  been  joined  to  the  telephone  service  in  my 
house,  and,  for  the  sake  of  experiment,  the  sound  of  the 
heart  has  been  transmitted  over  several  miles  of  telephone 
line  to  doctors  in  various  parts  of  London  and  to  other 
friends  who  were  interested.  All  of  them  reported  that 
the  sounds  received  in  the  telephone  were  as  loud  and 
clear  as  when  heard  locally.  The  line,  therefore,  does  not 
appear  to  produce  much  loss  or  distortion.  This  trial 
proved  that  it  is  now  possible  for  a  specialist,  say,  in 
London,  to  examine  a  patient,  say,  in  the  country,  stctho- 
scopically,  and  to  arrive  at  a  correct  diagnosis. 

The  instrument  must  of  necessity,  to  replace  the  ordinary 
stethoscope,  be  more  sensitive  to  sound  than  the  human 
«*ar.  This  is  proved  by  slight  noises  made  in  the  room 
being  heard  in  the  telephones  ns  loud  noises.  In  conse- 
«)ucncc  of  this,  the  apparatus  is  pudded  and  guarded,  so 
far  as  is  possible,  from  all  outside  disturbances,  and  the 
patient  should  be  examined  in  a  quiet  room.  If  the  instru- 
ment is  provided  with  a  small  funnel  in  place  of  the  tube 
R.  it  will  pick  up  and  magnify  the  slightest  sound,  and 
ordinary  speaking  may  be  incrrased  to  a  deafening  shout 
«r»  the  telephone.  Such  an  instrument,  when  prop«?rly 
constructed  for  the  purpose,  m.iy  be  of  use  to  those  who 
are  aiHicted  with  deafness. 


Fi'..  B.  — Electrical  Sieibo,cope  and  Telephone  Relay  JtiAy  Tor  uic. 


The  relay  has  been  used  on  the  electrophone  system,  and 
by  its  aid,  damping  the  reed  with  a  piece  of  rubber,  the 
speaking  and  music  from  the  theatres  arc  rendered  with 
loudness  and  greater  clearness  than  it  is  possible  to  have 
on  the  telephones  supplied  by  the  company,  and  by  adding 
a  loud  speaker  with  trumpet  the  sounds  can  be  heard  in 
the  room. 


lighting,  education,  and  public  assistance  have  made  for 
the  comfort,  health,  and  enlightenment  of  the  people. 
Taking  increase  in  wages  paid  to  the  worker,  and  also  the 
increased  spending  power  of  these  wages,  into  account. 
His  Grace  quoted  statistics  showing  a  net  increase,  for  the 
period  mentioned,  of  90  per  cent. 

The  meeting  then  proceeded  with  the  reading  and  dis- 
cussion of  papers,  thirteen  of  which  were  presented. 
Owing  to  lack  of  time,  several  of  these  had  to  be  taken 
as  read.  In  the  case  of  those  actually  presented  at  the 
ifiotting,  the  time  allowed  to  the  author  for  explaining  the 
conlcnts  of  his  paper  was  in  each  case  ten  minutes.  The 
institute  is  to  be  congratulated  on  the  high  standard  and 
importance  of  the  papers  presented,  but  we  think  that  it 
will  be  difficult  to  maintain  this  standard  unless  in  future 
more  time  is  placed  at  the  disposal  of  the  authors  at  the 
meetings. 

Mr.  I).  Selby  Bigge,  in  a  paper  on  the  development 
in  the  production  of  electric  power,  pointed  out  that  con- 
siderable progress  had  been  made  in  the  cost  at  which 
electricity  ran  now  bo  produced  in  iron  and  steel  works 
having  at  their  disposal  waste  gas,  waste  heat,  and  waste 
steam.  One  of  the  me.Tns  by  which  low  cost  of  produc- 
tion has  been  attained  is  the  mixed  pressure  steam  turbine. 
Such  turbines  differ  from  exhauist  steam  turbines  in  that 
the  latter  are  intended  to  derive  their  supply  of  steam  from 
engines  which  run  continuously,  such  as  blowing  engines 
and  pumping  engines.  Mixed  flow  turbines  may  work  with 
reciprocating  engines  which  are  only  in  action  inter- 
mittently. K  continuous  supply  of  steam  is  obtained  for 
the  turbine  by  adopting  a  form  of  regenerative  accumulator, 
the  action  of  which  is  as  follows.  The  exhaust  steam  is 
taken  from  the  engines  and  mixed  with  water,  both  coming 
to  the  same  temperature.  Supposing,  now,  a  drop  in 
pressure  of       to  3  lb.  per  square  inch  to  take  place  in 

the  arcumul.Ttor,  owing 
to  the  exhaust  steam 
supply  being  rut  off,  the 
water  in  the  accumu- 
lator at  once  gives  off 
vapour,  thus  korping  up 
the  supply  to  the  turbine. 
.\iiv  sudden  rushes  of 
exhaust  steam  from  the 
engine  are  utilised  in 
storing  heat  in  the  .accu- 
mulator, and  will  be 
drawn  on  for  supplying 
the  turbine  during  the 
n<>\l  pause  in  the  supply 
of  exhaust  steam. 

The  turbine  is  built  in 
stages,    one    set  being 
dr><igned   for  the  work- 
ing    pressure     of  the 
constructed     as     to  give 
the     turbine     upon  live 
other     set     is  designed 


existing  boilers,  and 
ofT  the  full  output 
steam     when     required ; 


so 
of 
the 


IHE  IRON  ASD  STEEL  ISSTITUTE. 

T'UE  annual  general  meeting  of  the  Iron  and  Steel 
Institute  was  held  on  Wednesday  and  Thursday, 
May  4  and  5.  at  the  Institution  of  Civil  Engineers.  The 
retiring  president — Sir  Hugh  Bell — inducted  the  president- 
elect. His  Grace  the  Duke  of  Devonshire.  .After  presenta- 
tion of  the  Bessemer  medal  to  .Mr.  E.  II.  Saniter,  of 
Rotherham,  for  scientific  services  rendered  to  the  iron  and 
steel  industry,  the  Duke  of  Devonshire  gave  his  presi- 
dential address.  In  the  course  of  a  long  and  detailed 
account  of  the  rise  and  progress  of  the  coal,  iron,  and  steel 
industries  in  this  and  foreign  countries,  the  president  also 
reviewed  the  social  and  economic  conditions  over  the  period 
from  1869.  when  the  institute  w.ts  founded  under  the  presi- 
dency of  the  seventh  Duke  of  Devonshire,  to  the  present 
time.  Conditions  of  work  are  now  safer  and  more  sani- 
tarywages  are  better,  and  working  hours  lighter. 
Housing  is  better,  and  a  host  of  improvements  in  trafTic, 

NO.  2  II 5,  VOL.  S^] 


for  the  utilisation  of  exhaust  or  low-pressure  steam  received 
from  the  accumulator  in  the  case  of  engines  working  inter- 
mittently, or  direct  from  the  exhaust  of  engines  running 
continuously.  The  low-pressure  end  of  the  turbine  is  also 
designed  to  give  out  the  full  rating  or  output  upon  low- 
pressure  steam  alone.  Should  the  full  supply  of  exhaust 
steam  fail  from  any  cause,  live  steam  is  automatically 
admitted  to  make  up  the  temporary  deficiency  in  the 
exhaust  steam  available.  Further,  high-pressure  steam  is 
admitted  when  required  to  the  high-pressure  stage  without 
the  intervention  of  a  reducing  valve.  To  secure  efficiency, 
a  high  vacuum  must  be  secured,  and  the  selection  of  a 
suitable  condenser  must  be  carefully  considered.  Various 
types  of  turbines,  gas  engines,  and  electrical  installations 
for  steel  works  are  described  by  the  author  in  the  paper. 
The  .adoption  of  any  particular  system  must  obviously 
depend  on  the  circumstances ;  each  case  must  be  considered 
on  its  merits.  It  is  of  interest  to  note  that  the  Duke  of 
Devonshire  in  his  address  cited  the  economy  effected  last 
year  at  the  Barrow  Works,  where  the  installation  of  eight 
gas  engines  to  repl.tce  the  steam-driven  engines  produced 
an  immediate  saving  of  1500  tons  of  coal  weekly. 

An  interesting  paper  on  the  cutting  properties  of  tool 
steel  was  rontribuf<»d  by  Mr.  Edward  G.  Herbert,  of  Man- 
chester.   It  is  well  known  that  a  high-speed  steel  tool  with 


Google 


1 

I 


NATURE 


[MaV  12,  1910 


a  light  cut  and  a  high  spe^-d  will  k.  ( p  its  shnq)  cdgr 
better  than  a  carbon-steel  tool.  The  durability  of  all 
steels,  without  exception,  is  very  low  at  low  speeds  under 
light  cuts,  and  increases  as  the  speed  is  raised,  the  dura- 
bility being  measured  by  the  amount  of  metal  cut  away 
before  the  tool  Ixconies  blunt.  The  engineiT  usually 
requires  the  steel  that  will  remove  the  greatest  amount  of 
metal  per  hour  without  requiring  too  frequent  sharpening, 
and  it  is  useful  to  expre.^s  the  "  duty  "  of  a  tool  steel  by 
the  product  of  metal  removed  and  corresponding  cutting 
roeed,  tlius  obtaining  a  quantity  which  is  proportional  to 
the  time  rate  of  removing  metal  and  to  the  durabilitv  of 
the  tool. 

To  account  for  the  fact  that  an  increase  in  the  cutting 
speed  is  act ompani.d  by  an  inCTWHK"  in  the  durability  of 
the  tool.  It  h:is  Ix-en  suggested  that  the  evolution  of  heat, 
aiKl  consequent  rise  in  temperature  of  the  cutting  edge, 
may  be  the  influencing  factor,  and  experiments  are 
dcscrilK'd  in  the  pap>-r  givitl^  confirmation  of  this  view. 
In  these  exp'  rimentS  heat  WM  applied  artificially  to  the 
tool  while  t  utting  by  meant  of  hot  water,  and  tests  wen- 
made  at  different  temperatures.  A  law  has  b-'en  dedun-d 
from  the  results  which  may  be  stated  thus  :  for  constant 
durability  of  the  cutting  tool  the  sp<-c-d  v.iries  as  the  cube 
root  of  tne  product  of  area  of  cut  by  thickness  of  shaving. 
Expcrin>ents  werf  also  made  on  the  eflcctS  Of  temp»-r  and 
of  the  percentage  of  carbon  on  the  durability  of  carbon 
tteel,  and  on  the  effect  of  the  ccioling  process  in  the  case 
of  high-speed  steels. 

Prof.  J.  O.  Arnold,  in  his  paper  on  uniform  nomen- 
clature of  iron  and  steel,  earnestly  pleads  with  metallo- 
graphists  strongly  to  support  ProiF.  le  Chatetier  in  hi?i 
effort  10  abolish  personal  names  for  the  constituents  of 
steel.  Mr.  Sydney  A.  Grayson,  of  BIrraingham,  ^ves  the 
results  of  some  recent  imresttgations  on  case<hardening, 
from  which  it  appear*  that  it  is  necessary  to  classify  ease^ 
iiardening  compositions  botii  by  the  carbon  per  cent, 
obtained  In  the  "  case,"  and  also  by  the  graduation  of  the 
carbon  diffusion,  which  Is  best  shown  graphically.  This 
elassifieatioB  is  necessary  on  account  of  one  composition 
being  more  suitable  for  certain  kinds  of  work  than  another. 
A  high  carbon  "  case,"  such  as  i-to  per  cent,  carbon,  would 
be  very  eflkient  for  the  kind  of  work  where  the  pressure 
was  mrly  constant,  such  as  a  pkdu  bearing,  but  it  would 
be  very  unsuitable  and  ioelBcient  for  parts  which  had  to 
resist  repeated  shocks,  l>eeau<i<'  of  the  strong  tendency  of 
the  high  carbon  "  case  "  to  chip,  or  even  to  peel  off.  It 
is  advisable,  where  all  kinds  of  case-hardening  have  to  be 
done,  that  two  compositions  be  uited,  one  of  them  to  pro- 
duce a  high  carbon  wearing  surface,  and  the  Other  to 
produce  a  medium  c.irbon  wearing  surface. 

Mr.  r.  .\.  M.  Smith,  of  Kast  London  College,  adds  to 
his  previous  work  on  the  elastic  breakdown  of  n-rtain 
steals  an  investigation  of  the  possibility  of  non-axial  load- 
ing occurring  in  test-pieces  held  in  the  testing  machine  on 
spherical  seats,  and  shows  that,  in  the  case  of  a  50-ton 
m.ichine  in  which  the  radius  of  the  seats  is  i|  inches,  the 
eccentricity  may  amount  to  <i  i5  im  h.  -villi  .1  m-  lncient 
of  friction  of  o-i.  The  raf'i)  of  m.i\inuiin  •<>  n»  an  stress 
would  then  be  .-it  I-asr  ^  2,  ard  in  on^  t-'^t  where  eccen- 
tricity was  known  tu  e\i-»t,  .<  i.itio  uf  i-ijO  was  found. 


A    GEOLOGICAL   SLRVFV    OF  COLORADO.' 

'  I'HF)  State  of  C  olor.ido  is  one  of  the  most  famous  in 
the  history  of  .Americm  mining,  but  though  its 
Geological  Surv.y  was  creat^'d  in  1872,  and  has  included 
on  its  staff  some  distinguished  men.  it  has  di>n<'  com- 
paratively litlf''.  for  it  r<-mained  practicallv  without  funds 
until   i'j<iS.     11-.'    Survev  has  now  been  'i'li  with  an 

artiui.il  ..uii-i<l\  .tiid  a  staff.  Mr.  R.  i).  ('.<t»i^i'  being  State 
gf.nl  i^ist  w'rh  si.vteen  assistants.  Its  first  annu.nl  report 
has  bern  issued,  and  shows  that  the  Survey  has  l>i-en 
Organised  on  sound  lines,  for  it  contemplat<'s  cot>p»T.it;i>n 
with  the  Federal  Survey  and  privati»  local  g>'nlogis:s.  riiid 
the  advancement  of  lor  il  education  by  presenting  a  coll'-c- 
tion  to  illustrate  the  mineral  wealth  of  Cofnrndo  to  every 


graphical  maps.  The  stratigraphical  geolo^.  of  the  foot- 
hills is  des<ribe<l  in  a  memoir  by  Mr.  J.  Hendirrson.  rh»-> 
consist  of  a  foundation  of  .\rchean  and  .Mgonkian  rocks, 
which  are  cov>-red  bv  .1  long  succession  of  se<fim»'»t?..  r»- 
prc-.eniing  continuous  deposition  from  the  Carboniferous  to 
the  Laramie,  at  lh(^  end  of  the  Cretaceous.  Jhis  su« «  r-»jon 
consists  of  lo.otKj  feet  of  strata,  partly  marine  .iti  i  t>.irt'\ 
ti.rrestrial,  and  apparently  all  tunformable.  The  bed »  W  Trr 
laid  down  in  the  course  of  a  slow  subsidence  of  tb- 
country,  >o  that  the  higher  members  of  the  series  overlap 
one  another  on  to  the  older  rwks  to  the  west,  .\fter  th» 
Laramie  there  was  a  break,  and  th<;  chief  Cainozo:r 
deposits  are  of  .Miocene  age. 

I'he  other  n»en>oirs  dfal  with  economic  g»*ology.  t-^'h 
is  Will  arranged,  and  acronipanied  h'-  ,1  useful  bibli<>- 
grapliy.  .Mr.  R.  I).  1  ieorge  and  Mr.  R.  D.  Crawford  con- 
tribute an  outline  survey  of  the  H.-ihns  Peak  mining  field, 
thirty  miles  from  the  railway  terminus  at  Steamboat 
Springs.  Hahns  Peak  itself  is  a  porphyry  laccolit".  onte 
covered  bv  Cretaceous  rcK-ks.  The  goldfield  is  one  of  those 
interesting  cases  in  which  no  certain  source  has  b»-en  dis- 
covered of  the  gold  in  rich  placer  deposits.  The  lod« 
i  mines  hitherto  found  yield  silver-lead  ores,  and  their  work- 
'  ing  has  not  been  remunerative.  The  popular  local  belief 
:is  to  the  source  of  the  gold  is  that  it  has  ronv  from  the 
ptirphvrite*.  of  which  the  junction  with  the  scdinients  •* 
generallv  mineralised;  but  it  has  also  b-^cn  attributed  t  j 
caagkwnerates  at  the  base  of  the  Dakota  (orroation  and 
to  pre^Cambrian  metamorphic  rocks. 

Mr.  George  contributes  a  valuable  m'-moir  on  trio 
tungsten  area  of  Boulder  County,  accompanied  by  not.^ 
on  the  intrusive  rocks  by  Mr.  R.  D.  Crawford.  It  iiulud.  - 
a  brief  aiTOunt  of  the  tungsten  deposits  throughout  th - 
world,  and  of  rile  technical  uses  of  the  metal.  The  Bouldrr 
tungsten  field  consists  of  gneiss  of  sedimentary  origin, 
which  is  seamed  by  dykes  of  pegmatite,  which  the  author 
claims,  in  this  inBtance«  to  be  an  tntrusne  rock  and  not  » 
pneumatolvtic  product.  There  are  also  dykes  of  ktice.  a 
rock  intermediate  between  trachyte  and  aadesite.  The 
tungsten  ores  are  moatly  found  in  the  granite;  t1u«  vein« 
in  gnei«s  are  narrower  and  less  profkable,  as  that  rock 
forms  less  open  chann«  ls  when  disrupted-  The  veins  are 
verv  irregular  in  arr.ingement,  but  are  generally  steeply 
inclinf-d.  The  tungsten  was  introducrd  by  four  siKceasive 
df-ciosition-s-  There  has  apparently  been  oon^derabte 
difficulty  in  the  concentration  of  th  -  i^rc.  owing  to  it< 
extreni'-  friability,  and  the  author  sug>je*is  the_  uSe  of 
niai'n.  I  <  iliods,  which  have  proved  successful  in  Corn- 
wall. 1  report  is  illustrated  by  a  series  of  plates,  of 
which  six  are  especially  useful,  as  tbey  show  the  varloui 

tvoes  of  ores. 

'  Thela-1  r.oortisbv  Mr  11  B  Patlon.  on  the  Monf^uw* 
<listrict  of  Summit  f"ouiiir%.  1  he  rocks  of  this  mining 
fi'^ld  are  the  .Archean  »<-hists  and  gneiss  of  the  Front 
Rang*",  iniet  ted  bv  acid  and  diabase  dyke*.  The  ores  are 
replacment  veins  comoos.'d  of  quart/  t  oni  lining  lead,  zinc, 
and  a  little  cooper  and  some  silver  .ioJ  ji<j.ld.  L'nlik"  some 
Colorado  mining  (i'-lds,  {|<-si.nding  water  appears  :o  hav- 
had  very  slight  effect  upon  th'-  ores,  and  there  has  bern 
little  secondarv  sutn'ii  l  .jih  ■  niralion.  The  porphvrit:r 
dvkes  are  of  ("ref  i.  r  iK  and  the  ores  were  intnt- 

tliiced  Int'^-r  :li  in  ih  f>>r  ;i; a',  i' m  nf  any  rock  in  the  district. 
The  distribution  of  the  ores  appears  to  be  quite  independ'-rl 
alike  of  th<-  dvkes,  prgmatif  veins,  and  cleavage.  Th*^ 
ore  bodies  lie  along  ioint  pl.ines,  r>n  wb'rh  th^re  m.iy  b-iv*- 
been  some  movement  by  ^ttik>  f.iul>.  1  h' r-'  i-^.  however, 
no  direct  "vidence  that  the  or-'s  were  connected  with  f.iuh- 
■  ing,  for  the  cross-faults  .-ir*-  barren,  and  the  joint  plan*' 
inav  have  been  mineralisrd  vimoly  bec.tuse  they  were  plan'* 
of  weakifss.  which  offered  the  Ote^icaring  solutions 
rc.Tdiest  chatmel  to  the  surface.  J-  G. 


InhiI  in  the  State. 


'1  he  first  volume  consists  of  five  vnlunb'e  niemoirs  upon 
th"  geology  of  Colorado,  illu^;;  (••li  by  geological  and  topo- 
»  Colnra-fo  Orolo...  ,  ,f..rv      >  " M   P  ' t^  t.  I VO*.     By  R.  I>.  OcOrgB. 
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UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE. 
Birmingham — Mr.  C,  L.  Boulenger,  of  Kkig's  Coifeg". 
Cambridge.   ha«  been   appelated  to   the   fcctere»hip  in 
zookig.v  rendered  vacant  by  the  resignation  of  Mr.  Leonard 
i>oneaster. 

Dr.  Leonard  Parsons  has  been  appointed  assistant 
lecturer  in  itttholog>-  and  bacteriology'  to  succeed  Dr. 
l^nard  Mackey. 
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CAifBftsoGs.— On  aixouat  ol  the  death  of  his  Majesty  the 
King  aU  invitathMH  issuod  for  the  laying  of  the  foundation- 
itCone  of  the  Kcw  ifoieiuii  of  AfvhtBobgy  and  Ethnology 
are  cancelled. 

The  increased  entry  in  the  University  is  shown  by  the 
that  on  May  3  seventeen  undergraduates  matriculated, 
rhte  brings  the  total  number  of  students  for  the  academic 
yoi^  ■9<*9~to  up  to  the  present  date  up  to  ttiy.  OS  con- 
trasted witli  iibi  at  the  same  dale  last  year. 

The  ScMK:ial  Board  for  Geographical  Stmiifs  has  rtpoited 
en  the  fitlancial  position  of  the  Depart  men;  ol  <  jvoj^rapln . 
The   Univers'ty  m.ilc  ^  an   .intuial  grant   to  the   U<)ar>l  of 
aoo/.,  and   the  Ku>al  (.ro^^tapliical  Sotifty  ni.ik's  a  j^rant 
of  a  similar  s  jhi      I  liib  latti  r  sum  is  primarily  ff^M^^ned 
to  the   stipends  i  f  a  unIv.  rsity  !<  c twrer  in  regional  and 
physical   geography  and  a  univtTsitv  Ifi-tunr  in  surveying 
and^  CartOgrap)iy.   who  arc  1  allL-d  tllc   Koyal  Geographical 
Society's  l'  rturrr>  ill  thtif  rt  -.pectivc  subjects.    The  depart- 
ment has,    howtver,  grown,  .ind  the  Special  Board  is  of 
cvpinion   that  a  further  7001.  a  viar  is  th.._-  siii.illcst  addi- 
tional .^um  with  which  it  will  be  po--sililL'  10  make  adequate 
provision    for  th.-  study  of  the  subj- 1 1.    The  Board  is  of 
opiiiion  ih.-it  furiher  accommodation  fur  the  department  is 
urgently  required.    Application  has  already  been  made  for 
the  assignnn-tu  of  a  lecture  room,  a  laboratory,  and  some 
private  rooms  in  the  block  of  buildings  now  umior  tan- 
■vfuction.     I II  iirdcr  that  fjeojjrnphy  m.^y  a'-suTiio  its  due 
T'l.ice  l\\  til'-  iUicili's  n;  the  Taivorsitv  th^-  Hoard  looks  for- 
ward to  tli>'  appointment  of  a  profcsscir  and  of  a  rcad-^r 
With  thrr.^  lor  tiin  rs  under  il.'-ai. 

\fr.  Cyr;!  ,*st'i(  klan«l,  of  Gonvilln  and  Cains  College,  has 
been  appoint'xl  a<:';is'.ant  to  the  Quirk  prof*  s-;or  in  place  of 
Mr.  H.  B.  Fantham,  who  has  resigned  the  post. 

Dr.  T.  G.  I.ongstaff  will  deliver  .a  h  eturc  in  (\irr.I-,rif!u'' 
on  Thursday,  May  to,  at  5  p.m.,  on  "  Glacier  Exploration 
n  the  Eas!.-rn  K.rraknram  Himalayas."  The  lecture,  illus- 
trated hv  I.ituern  slides,  will  be  given  in  the  Sedgwick 
Museum. 

Mr.  v..  Tordav  will  give  a  lecture  on  hi*  investigations 
n   n^:;   the   Bushongo  of  the  Knsai  basin  on  Thursday* 
May  19.  at  8.30  p.ni.,  in  the  Museum  of  Archeology  and 
Eduieloer. 

OvoRi».-^Dr.  G.  C.  Bourne,  Linacre  prelector  of  com- 
oarative  anatamjj  and  Mir.  B.  $.  Goodrich,  fellow  of 
Merton  Collogaj  h«ve  been  apM^ted  rcpraeatadvea  of 
dw  UetvBrat^  at  tbe  eighth  MtenirtioBal  CDn^reia  of 
Zoology,  to  be  held  at  Grax  ia  AafpA  osit. 

Ifa.  W.  FlSCHBR  WitKlNSON  has  been  appointed  prin- 
cVjot  ef  dw  newly  constituted  School  of  Metalliferous 
Mintng  (Cornwall).  Mr.  Wilkinson's  duties  win  not  com- 
mence undl  the  next  session  in  September,  but  he  has 
.ilready  associated  himself  with  the  governors  in  drafting 
the  prospectus  of  the  new  school,  which  will  be  issued 
shortly.  Mr.  J.  J.  Bcringcr,  who  for  twenty-eight  years 
hAs  been  principal  of  the  Camborne  Mining  School,  will 
join  the  staff  of  the  School  of  Metalhferous  .Mining  and 
will  take  charge  of  the  metallurgical  subjcLts. 

Snence  announces  that  Johns  Hopkins  University  has  r<?- 
t«ivs.d  an  offer  of  ^o.wof.  from  the  General  Kducation 
Board  for  the  purpose  of  aiding  the  University  in  its  efforts 
to  put  into  op-:-ralion  certain  extensions  and  improvements 
th.lt  h.;.v.'  le'-n  under  cunsideration  for  S':veral  years, 
including  the  crrt  lion  of  new  huildings.  This  sum  will  h*^ 
contributed  conditionally  on  the  raising  of  a  supplementary 
sum  of  t3!;,n<:-o/,  by  the  LJniversity  hy  December  igio. 
The  UriV'jrsity,  hovvi.-vrr,  is  endeavouring  to  raise  ^oo.tKX^I., 
half  for  new  buildings,  while  the  other  2oo,oooi.  will  be 
used  for  endowment.  Amon;^  the  extensions  contemplated 
are  a  school  of  engineering,  a  department  of  preventive 
m<?dicine,  and  a  building  for  pathology.  From  the  same 
source  we  learn  that  a  joint  hearing  on  the  Bills  to  appro- 
priate ijo.oool.  for  new  buildings  for  the  College  of  Agri- 
culture and  26,ooo{.  for  new  buildings  for  the  Veterinary 
College  at  Cornell  University  was  given  last  month'  by  the 
finance  committee  of  the  Senate  and  the  waya  and  means 
committee  of  the  aaaembly. 

Tub  seventh  annual  meedng  of  die  central  coundl  of 
the  Anociation  for  the  Advancement  of  the  Scientific 
Education  ot  Indians  was  held  in  Calcutta  on  April  14. 
We  learn  from  the  Pioneer  Mail  that  the  resolutions  were 
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carried  unanimmisly   to '  the  following  effect  :-^That  the 
I'OvernoMat  be  asked  to  fulfil  its  promise  of  starting 
graduate  classes  In  mechanical  and  electrical  engineering, 
mining  and  tndustri.il  chemistry,  in  connection  with  the 
Sibpur  Ehgineenng  College  at  an  earlv  date;  that  Indian 
capitalists  be  appealed  to  to  start  industries  and  employ 
Indian  experts  in  preference  to  foreign  experts;  that  this 
council  strongly  urges  upon  the  University  and  the  Govern- 
I  mcnt  to  insist  upon  the  training  of  the  hand  and  eye  of 
students  attending  schools;  that   Indian   capitalists  may, 
with  every  prospect  of  success,  start  the  following  indus- 
tries, which  have  proved   succ'^ssful   in  Japan  matches, 
pencils,  porcelain,  enflm-  l,   tobacco,   suf;ar,  hosiery,  soap, 
perfumery,  pnper,  i.;lass,   uniLirellas,  biscuits,   leather,  and 
I  printing-ink,    ir.dustri'- s   fur    w  hich   e.xperts   trained   by  the 
I  association   are   .ivail.ibh- ;   that   a   svndirate  be   formed  to 
I  raise  25  lakhi,  of  rupees  from   the   people  of   Bengal  for 
■  starting  industries  to  give  en^ployment  to  tlie  large  number 
of  students  who  have  been  sent  to  foreign  countries  for 
industrial  education. 

In  view  of  the  fact  that  the  Union  Government  will 
have  to  take  over  higher  education  shortly  in  Cape  Colony, 
Prof.  .\.  S.  Kidd,  of  Rhodes  University  College,  has  pre- 
pared a  brochure  of  forty-eight  pages  on  tlte  subject,  and 
it  is  published  by  Messrs.  Grocott  and  Sherry,  of  Grahams- 
town,  at  the  price  of  one  shilling.  Prof.  Kidd  first  ex- 
plains the  Higher  Education  Act  of  1874,  deals  with  the 
recommendations  of  the  commission  of  1S79,  and  then 
describes  the  various  colleges  of  the  west  and  east  of  Cape 
Colony.  His  concluding  section  is  concerned  with  the 
future  of  higher  education  in  South  Africa,  and  urges  that 
one  of  the  first  dutieii  of  the  Union  Parliament  aheeM  be 
to  appoint  a  rommls^ion  to  inquire  into  and  to  report 
upon  the  wholi?  subject.  The  chief  work  of  the  com- 
j  mi.ssion.  Prof.  Kidd  thinks,  should  be  the  consideration  of 
I  the  folk>wing  points which  of  the  existing  colleges 
I  deserve  to  tn*  recognised  as  State  coUegies  receiving 
'  generous  support ;  what  should  be  the  constitution  and 
(unctions  of  the  various  collMe  oounciis;  the  Special  Unas 
on  which  each  college  should  be  encouraged  to  develop; 
the  salaries,  good  service  pensions,  and  status  of  pi^o- 
fenors :  the  advisability  ef  having  some  system  of  triennial 
inflection  of  coUefie  pratfress  and  efficiency  i  end  the  exist- 
ing debts  on  collies  in  Cape  Colony,  oidowed  diairs, 
bursaries,  and  scholarships. 

.•\s  has  been  announced  already  in  these  columns,  the 
I  thi'd  International  Congiess  for  School  Hygiene  is  to  be 
held  in  Paris  from  .VuLJust  ;  to  .Vugust  7.  The  president  of 
the  coiii^re'-s  is  Dr.  .\.  .Mathieu,  the  honorary  president 
being  the  I'rench  Ministi-r  of  Public  Instruction.  The  busi- 
ness of  the  congress  will  be  transacted  in  ten  sections,  as 
follows  : — educational  buildini^s  and  furnishings,  president, 
Prof.  Courmont,  of  I,yons ;  hygiene  of  residential  schools, 
president,  M.  Jules  Gauthier,  director  of  secondtiry  educa- 
tion to  tlie  Minister  of  Public  Instruction  ;  medical  inspec- 
tion of  stliouls  and  individual  heakli  records,  president, 
M.  Le  Gendre ;  education  and  physical  training,  president, 
M.  Cazalet  ;  the  prevention  of  contagious  diseases  in 
schools,  president,  Prof.  Hutinel ;  oui-of-srhool  hygiene, 
president,  M.  E.  Petit ;  the  hygiene  of  the  teaching  staff, 
president,  M.  G.  I.\on,  rector  of  the  University  of  I.ille ; 
teaching  of  hygiene,  president.  Prof.  Pinard ;  teaching 
methods  and  syllabuses  in  relation  to  school  hygiene,  presi- 
d'>nt.  Prof.  (it.  I.anson :  and  special  schools  for  abnormal 
ihililrrn,  prcsidrnt,  M.  Gasquct,  director  of  primary 
instnietion  to  the  Minister  of  Public  InKiruction.  The 
L^'  ii'  tal  secretary  of  the  congress  is  Dr.  Dufestel,  10  Boule- 
vard MatJr-nta,  Paris,  Sir  Lauder  Brunton,  Bart.,  F.R.S., 
is  presidi-nt  of  the  English  organisation  committee,  and 
Dr.  Jam'^s  Krrr  and  Mr.  R.  White  Wnllis  an-  the  honorary 
sei  rft.iries,  to  whom  incjuiries  sliould  h"  addressed  at  the 
Royal  Sanitary  Institute,  90  Buckingham  Pabce  Road. 
London,  S.W. 
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Zoological  Society,  April  19.— Dr.  S.  F.  HaiBier« 
P.K.S.,  vice-president,  in  the  cbalr.— •Staaky  Nemp: 
Notes  on  the  photophorea  of  iaeapoi  Cniiteeaa.— J'  Lewis 
1  Bonhvle:  Varfathws  of  Mau  rafltts,  founded  on  ao 
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•  xamination  of  the  forms  of  Uiat  species  found  in  Egypt. 
The  author  pointed  out  that  on  examination  of  the  hind- 
foot  imasurements  of  a  considerable  number  he  found 
that  die  curve  showed  three  distinct  apices,  and  that  two 
of  these  apices  bekmgsd,  r«ipectiv^,  to  the  two  forms 
found  in  Egypt,  these  formt  beiac  >Im  xiwe  cariljr  dis- 
tinguished by  thdr  colour  duuraderlstict.  Tlw  suOaor  in 
dealing  with  the  rats  of  this  species  from  the  Oriental 
region  bod  some  years  ago  subdivided  them  into  three  sub- 
groups, and  it  was  now  shown  that  the  size  of  the  feet 
tA'picat  of  the  three  Oriental  subgroups  corresponded  with 
the  th.-v-f  a[)a'>  in  th"  cutvo  of  the  Egyptian  forms.  He 
was  iiicliiu'ii  to  flunk  ilia!  thes-:  apiics  ri'prcsented  centres 
of  variation,  and  u-T'  probably  inherited  as  Mendelian 
characters,  for  were  (his  not  the  case  th^-  smallest  apex 
would  have  b' coiiv  su  ampi  d,  and  a  i-  tjular  curve  would 
rp^ult.    It  however,    evident    that    the   small  foot 

charact'^r  \va!i  |)fcscnt  and  ready  to  become  the  dominant 
form  in  a  very  short  time  should  conditions  Riving 
advantage  to  a  small  foot  arise.  On  comparing  the  curve 
of  the  hind  feet  of  Uus  norvegicus,  three  apices  were  also 
observed,  showing  that  in  this  species  the  **  hind-foot 
character  "  was  also  present,  but  as  there  were  no  corre- 
sponding colour  differences^  it  was  impossible  to  tell  to 
which  group  any  particular  individual  belonged.  The 
author  drew  the  following  conclusion,  viz.  that  there  was 
considerable  ptima  fatie  evidence  lliat  the  «se  of  the  hind 
foot  and  the  colour  of  the  hairs  on  tlia  underparts  were 
Mendelian  diaracters*  and  pointed  out  that  the  former 
character  was  abo  found  in  anodier  species.  Uus 
none^eus,  and  the  latter  in  a  third  species,  Mus  museulus. 
—G.  E.  Button :  n  exnmple  of  posterior  dichotomy  in 
an  .Aylcslniry  du-  kllni,'.  A  d-  tailrd  ai  i  ount  of  a  dissection 
performed  on  a  duikll;i^  Iiavin^;  supr-rnumerary  legs.  In 
addition  to  a  re-dupliratcd  pelvis  and  tli'  usual  londirion 
of  the  limbs  presented  in  posterior  dichotomy,  it  was  found 

th.it  the  vp.-rim.-n  sh.'v.v.  il  evidence  of  a  further  re-dupKca- 

fion  of  tb'"  part  dirhtjlomiscd. 

Roval  Micro8copi''al  Society.  Apr '  20  —  Mr.  K.  J. 
Spitta  in  the  chair. — E.  M.  NAisen  :  What  did  ottr  fore- 
fathers  see  in  a  microscoRe?  The  author  dealt  v.iih  tt 
subject  of  what  sort  of  image  would  be  sc«'n  in  n  iv.i' r.  - 
scope  of  the  highest  type  before  1S35,  about  which  d.-ite 
the  achromatising  of  objectives  was  bi^n.  After  de^rrib- 
Ing  various  old  forms  of  microscope,  particularly  Dr.  Robt. 
Smith's  catadloptrfc  micru!>ropc.  the  author  Mve  examples 
with  modem  Instruments.— E.  H.  Walaow ;  Critical  micro- 

opy .  Tile  author  described  the  image  of  an  object  as  b<  ing 
critical  when  it  had  been  obtwned  by  means  of  an  objective 
of  fine  quality  which  had  been  placed  in  correct  adjustment 
for  that  object,  and  when  the  illumination  was  tritie.il. 
An  object  was  said  to  hf  itiiiminated  criticallv  when  it  was 
plarpd  at  thf  apex  of  a  s()r<l  axi.d  rone,  the  .nperfure  of 
which  was  not  less  than  three-quarters  of  the  N.A.  of  the 
objective. 

Institution  of  Mining  and  Metallurgy,  April  ai. — 
Mr.  Edgar  Taylor,  president,  in  the  chair.— W. 
McDermott :  The  elements  of  slime  concentration.  In 
this  paper  the  author  gave  a  brief  review  of  cfrtnin  factors 
in  tiip  prohiem  of  slime  concentration  whiih  sr^m  to  \ic 
establisiied  by  practice,  and  then  pror^fd-d  to  draw  con- 
clusions from  that  review  which  would  show  the  lines  on 
which  inventive  and  constructive  development  should  pro- 
ceed. He  made  a  broad  classification  of  the  types  of 
machine  in  use  into  five  groups  having  different  functions, 
and  from  that  went  on  to  analyse  the  conditions  essential 
to  efflcienry.  tb'JSe  being,  respectively,  time  required  for 
settling,  saKjo'.lineSs  of  surface  in  final  separation,  speed 
of  the  washing  water,  and  the  special  shaking  motion 
necessary  for  settling  and  separation.  Following  these 
points  was  «  consideration  of  the  direction  likely  to  be 
taken  in  future  improvements,  which  may  or  may  not 
provide  for  the  production  of  a  middle  product,  while  the 
deBirabllity  or  otherwis'*  of  classification  imrfer  rommerci.-il 
conditions  also  rereived  notice. --J.  M.  Campbell  :  The 
origin  of  laterit''.  Th''  nuthor  dealt  more  especially  with 
or<Mirrences  of  laterite  in  West  .Afrie.n,  whirli  he  had 
observed  and  studied.  fhf)iij;h  he  sought  to  establish  a 
similarity  of  origin  for  the  Indian  taterltes,  also  in  con- 
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tradiction  to  the  generally  accepted  theories  of  the  G»i- 
logical  Survey  of  India.  His  definition  was.  briefer,  j 
the  effect  that  laterite  19  a  porous  rock,  formed  above  b« 
water-level  in  file  aCrkta  on  low-Jying  gentk  slopes,  bi 
the  gradual  nmoval  of  tome  or  most  of  tha  mineral  cof 
stitucnts  of  ^dwr  alluviuni  or  rack  in  sHo,  and  of  At 
deposition  therein  of  ferric  and  ihrailnons  l^dratea  fm 
miii.ralii^ed  water  coming  from  below,  the  depmiti-j* 
bein;i  determined  by  contact  with  atmospheric  oxygen.— 
J.  M.  CaunplMll  :  Native  iron  smelting  in  Haute  Gu  rf- 
(West  Africa).  This  is  a  brief  note  compiled  fr^r; 
observations  of  some  n.at'.ve  furna<_cs  which  r;r<;  probably 
survivals  of  an  ancier.t  svstein  ijf  iron  smelting,  no  r»Curi 
of  whiih  app'-ars  to  exist.  Tli-ir  chief  interest  cons:sti 
in  the  iiif-thod  of  operation  hv  natural  drai:fjht  only,  is- 
dviced  bv  the  introduction  of  rl.iy  iu\'-rs.  wliich  convey  air 
to  th.e  romhustible  matter,  so  dispensing  with  artiftdll 
blast.  The  !iote  is  of  historiral  inler'.st  only,  .-is  "l-tl 
method  of  smelting  is  now  almost  extinct. — H.  B. 
William* :  Hammer  drills  in  overhand  stoping  tr.l 
raising.  In  this  paper  the  author  gives  particulars  of  tb; 
construction,  operation,  and  work  performed  by  a  haincr«rl 
drill  operated  by  compressed  air,  which  has  been  in  pnt- 
tical  use  for  some  time  in  some  gold  mines  in  BritiA| 
Cohimbia,  and  has  shown  tome  distinct  advaata^e^  ow' 
hand  labour  and  ordinary  piston  drilfa  in  certain 
of 


Challenger  Society,  April  27.  — Dr.  A.  E.  Shtpl<y  in  l'» 
chair. — A.  Earland  :  The  Foraminifcra  collected  by  :i-«  I 
fishery  cruiser  Goldseeher,   wdth  special  reference  to  'i^f 
survival  of  boreal  species  in  a  southern  localit*-.  Thr»* 
Toraminifcra  had  been  dredged  in  the  area  of  the  M<>:j'  , 
Firth  and  North  Sea  to  the  east  of  Scotland  .is  far  nort.i 
as  the  extremity  of  Sheltandi  and  eastwards  to  about  if 
miles  from  the  Scottish  coast.  Off  Buchan  Ness  Isf^ge  xiA  I 
tvpical  specimens  of  Ffflyifomella  ofeHca,  P.  and  J..  *vr 
obtained.     In  the  deep     gully  "  off  Burghead,  Menf 
Firth,  Aelefitna  JabyrififlHca,  Brady,  was  found  in  abted- 
anco,  and  Hippoer«pb%a  fitdtfj^o,  Parker,  a  truly  hMC 
tvpc.   was  frequent.    From  these  records,  and  from  tJi^ 
;;i^.Tritir  size  attained  by  many  arenaceous  tii'pes  in  6*  | 
uuinpajatively  shallow  water  of  the  central  North  Sea.  li* 
.author  consid-  r,  d  th.it  th'-  pn  sent  rhi,!opod  fauna  el  lb* 
North  Scii  w.is  of  .\rttic  origin,  surviving  from  t.He  roffl- 
parativet\      .  nt  gpologic.il  times  when  the  North  i"'-' 
no    connection   with    th"    .Atlantic    in    the    south.  T- 
immigration  of  warm-w.itrr  types  liv  way  of  the  no.'th  ^  | 
'^eoft.md  was  regarded  as  farth'^r  proof  of  the  correctr?"' 
fif   tl'.-    t<' ological    ti'i.  orv.    and    manv    ii-stances   of  •t,"'' 
rhiropod  types  occurring  in  the  northern  area  of  the  Ma.'i> 
Firth,  but  nowhere  south  of  it,  were  mentioned. 

Geological  Society.  April  a^.—Prof.  W  W.  Wttiv  I 
F.R.S.,  president,  in  the  chair. — R.  G.  Carruther*  'Hf 

evolution  of  Zaphrentis  delanouei  in  Lower  CarbonUerrtJ*  I 
times.  The  simple  corals  that  b  ■Irmji;  to  •.;!«  g'M  of  I 
Zaphrentis  delanouei  are  of  i-omnion  occurrence  in  I 
Lower  Carboniferous  rocks  of  ScDil.ind.  Their  di&triSj:-"- 
is  spotadn  ,  but  it  is  possihJe  to  col'-  et  over  ar^as  of  whu''  j 
rhi  s;r;itit;r.iphv  is  known.  .Many  sp.  i  irncns  hav*  be?n  jSt 
rogfther  from  horizons  si:att'-i'?d  throughout  the  itqu--^"  | 
The  ontogeny  has  !>i"n  inv-stignted  by  serial  tr.i.'-.iv'r^  I 
sections.  The  evolutionary  changes  observed  .ir?  ront  ■' 
to  the  disposition  of  the  septa,  which  has  influenc(^l 
shape  of  the  cardinal  fossula  in  a  marked  ra.i-rr 
Zaphrentis  delanouei  is  typically  a  Tournaisian  spe^  -^ 
and  it  has  a  wide  fossula.  expanded  inwardly. 
gens  first  appears  in  the  Scot^sh  rocks  Z.  df.'anoB.i  • 
the  predominant  form,  but  is  associated  with  a  muucxi 
in  which  the  fnssula  is  parallel-sided.  In  the  higher  to' 
stones  of  Lawston  Lino  anotiiv  mutation  appears,  n*-! - 
is  regarded  as  a  sport  from  the  direct  line.  In  th<f  suc  ^V- 
Ing  Lower  Umestone  group  the  gens  undergoes  furtiter 
modification.  AduRs  of  the  two  Cementstooe  spe«»  *^ 
evtremeiy  rare,  and  the  predominant  form  has  « 
which  narrows  rapidly  to  the  inner  end,  In  tb«  «3! 
higher  horizons  of  the  Upper  Lim'  -tn  •  ^roup  itie  bf- 
mentioned  mutation  becomes  predominant,  and  p«.rsi»t»  * 
to  the  Millstone  Grit,  where  the  septa  btceme 
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amplexoid.  All  these  mutations  in  nL-.uiic  \.\<:  have 
characters  sc-rn  in  .uliilts  nf  th(  prckPdin;^  lorin.  Muta- 
Ijorusl  P'- r  L  n t Jgest  arc  given  lor  ii»aii>'  iocaiilit  s  11'.  the 
</arbor.i  fiji  ous  Limestone  series  of  the  Central  \  .  . 
ii^gether  with  an  analysis  of  the  data  so  obtainea.  - '\. 
Wllmor*  :  The  (/.<rl_>uMift?rous  lini'jsione  south  of  '.hi: 
Craven  Fault  ^<irassington-HellifieIci  district).  Some  of  the 
beds  arc-  massive,  coarsely  stratified  limestones,  made  up 
lar^'ly  of  crinoids,  or  corals,  or  shells;  others  are  well 
bed'led,  almost  flagi^} ,  black  limestones  made  up  of  com- 
minuted matter,  with  abundant  foraminifera.  The  strata 
are  much  disturbed  everywhere.  A  series  of  folds  strike 
roughly  north-east  and  south-west,  and  are  flotnewhat 
cotnpk-x.  The  well-known  knolb  f '  mf4cno!b  *^  tn 
cussed.  Their  beds  and  thoce  in  Cbe  ndglbboorhood  are 
much  disturbed.  Irr^ular  coarte  bedding,  folding,  and 
weathering  will  cBpla&  tfidr  ttruetural  peculiarities.  A 
typical  knoll  it  dlMected,  and  ft  is  seen  to  conrist  of 
folded,  faulted,  grqr,  coarsely  br  il<1.  d  limestone,  with  great 
joints  and  mu^  internal  weath  ring.  It  is  not  easy  to 
work  out  the  exact  zona!  sf.qvirnce,  because  of  tht-  di<^- 
turbed  character  of  the  s!rata  and  the  prevalent  e  of  f;Iacial 
and  fluvio-j^laLial  lirifts.  The  strata  are  apparcntlv  all 
\i%6an  (.and  probably  there  is  nothing  lowr  thaa  Nlirldle 
or  Lpper  S).  In  some  beds,  and  in  sonu'  1  in  umstarn 's 
f<»s5ils  are  exceedingly  plentiful.    Some  corals  receive  special 


Mamche^ier. 

LiterarT  and  Pbileanphical  Society.  April  M'. 
Francis  Jones,  president,  in  the  cbair.^ — R.  L.  Taylor:  A 
preliminary  note  on  the  action  of  Carbon  dioxide  and  of 
air  on  bleaching  powder  and  nmilar  substances.  Contrary 
to  what  is  generally  supposed,  carbon  fozide,  in  presence 
of  moisture,  liberates  no  hypocblorous  add  from  bleaching 
powder,   cither  solid  or  in  solution,  but  only  chlorine. 
Stonilarty,   carbon  dioxide  liberates  nothing  but  brominr 
from  a  mixture  of  a  bromide  and  a  hypobromite.  When 
air,  freed  from  carbon  dio.xid(-,  is  pa-^scd  throijfjh  a  solu- 
tion of  bleaching  powder,  it  slowlv  su-.-jts  m:t  hypoclilorous 
acid,    which  is  present  in  tlu    fre-?  state  in   tli"  soUr.iun, 
b^int;    producd  by   the   action    of    watrr   on    the  catciuni 
h\    .1  hloriti'.     If,  hov>.'(V-r.  moist  air  containing  thf>  usual 
Sfiiall  amount  of  larl-'on  diu\idr»  is  p:is';p<l  throLigh  blcarfi- 
ing    powder,    either    solid    or    in    solution,    a   mixture  of 
cVi\orine  and  hypo<  lilorous  acid  is  jjiven  off,  the  chlorine 
u<;iallv    largely   prrdoniinatinji.     In   the  case  of  the  solid 
subst.mcf.    .ifter  the  moist  air  has  been  passed  through 
lor   a   considerable  time,   and  the  bleachiri;^^  powder  has 
»hu<i  become  quite  wet,  there  is  no  hypochlorous  acid  pro- 
luced.  but  only  free  chlorine.    When  bleaching  powder  is 
i\eated  with  water  and  boric  add,  practically  pure  hypo* 
rhiorous  add  is  given  off,  no  matter  what  proportion  of 
ooric  acid  is  used.  This  fomu  a  convenient  mediod  of 
preparing  a  solution  of  hypochlorous  add.  Under  similar 
conditions,  a  miiture  of  a  bromide  and  a  hypobromite 
evolves  nothing  but  bromine. 

Awil  ao>— 'Mr.  Frands  Jones,  presid  n',  in  the  rliair  — 
p-  r,  Varlar:  The  state  of  mn^'i' '^--ation  of  the  ijon 
boundary  fence  on  the  ridge  b<  tw  -  n  ni  ,ck  Sail  Pass  and 
Ae  top  of  the  Pillar  Fell  in  the   I.ukp  District.  The 
heavier  iron  uprights,  which  W(  r  ■  iirnily  fixed  in  ;h  -  rock, 
wWWed  a  north  polarity  beloxv  and  v^ufh  po!nrit\  above, 
^Vile  the  floating  uprights  us-d  for  spacing;  the  .vir-s  had. 
with  It-N  exceptions,  the  south  po!-  h-low  jind  th.  i:orth 
a1.  iv.    T!i.-   ni.iifnetisation   of   the    heavv    fixed   bars  was 
«'oit  onr  wn-ald  r-yji.rt  from  the  .iction  of  the  earth,  but 
ni'if^  of        11,   ■        ;|>ri;;hts  was  not  readily  explicable. — 
P'  f    S.   ]    Hickaon  ;   .\  new  octoradiate  coral.  Some 
t^rats    ohsrrvrd    by    Mr.    Standen,    of    the  Manchester 
Museum,  in  a  bottom  deposit  obtained  bv  Mr.  Townsend 
r  il'^^P'**       '.'>'^  fathoms  in  the  Gulf  of  Oman  fPersian 
Gulf)  were  submitted  to  the  author  for  examination,  and 
Were  found  to  belong  to  a  genus  that  had  not  |M-ev!ousIy 
6«n  desCTibed.   It  was  therefore  propoeed  to  name  them 
ry^o^hyltia  in/fa/a,  from  the  resemblance  of  the  undulating 
|*PJ*  to  flames  issuing  from  a  cauldron.  The  zoological 
pawtion  of  this  coral  could  only  be  considered  fullv  when 
w»  «ructure  had  been  more  carefully  studied.   All  that 
wud  be  said  at  present  was  that  there  were  only  two 
wcent  for.ils  that  seemed  to  approach  it  at  all  in  the 
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sy.«^trni  of  Zoatuh,Tiia.  These  were  tiJuywia  annuiala, 
Duncan,  from  \\\t  .Adventure  Bank  in  92  fathoms  of  water, 
and  Habtophyilta  paradoxa,  Pourtales,  from  off  the  coast 
of  Florida  in  334  fathoms  of  water. 

Edi.sburch. 

Royal  Society.  March  21.  — Dr.  R.  H.  Tr^quair.  F.R.S,. 
vl«e-iii  t  >ident,  in  the  chair.— Dr.  J.  R.  Milne:  A  photo- 
metric   ■  p.iddle-wheel. "     This   apparatus   has   some  re- 
semblance to  the  well-known  rotating  sector,  but  possesses 
th-   .idv.int.nge   that   the   brightness  of  the  light   can  be 
altered  and  the  intensity  recorded  without  the  wheel  being 
Stopped.    In  its  simplest  form  it  consists  of  a  disc  fbt^ 
ti>  the  axle  of  a  small  electroRiagnet,  and  ftvnisbed  with 
a  number  of  vanes  projecting  beyond  the  edge  of  Out  disc* 
and  set  paddle-lilce  with  their  planes  parallel  to  the  axis. 
When  the  axis  of  the  disc  is  set  parallel  to  the  beam  of 
light  the  vanes  move  in  succession  across  the  field  edge  on, 
and   intercept  verv   little  light.    If,   while   the   wheel  is 
rotating,  the  axis  is  inclined  to  the  direction  of  the  beam, 
[111  vare  s  \v  \[  iru  rc'  pt  a  ccri.iin  amount  of  light,  depend- 
ing up^n  the  iiitlmatiuii  of  tlie  axis  to  the  beam.  The 
paper   contained  graphical   tables,   from   which   the  per- 
centage  of   light   transmitted   can    be    fouivi   for  various 
forms  of  vane  and  di IT.  rent   anj^les  of  inclination  of  the 
axis.      The  position  of  the  wheel  can  be  retorded  hv  a 
simple  device,  which  in  no  way  interferes  with  the  rotation. 
The  observer  adjusts  the  rotating  wheel  until  the  intensity 
of  the  beam  is  brought  to  the  right  value,  marks  the  posi- 
tion by  means  of  a  needle  prick  upon  a  strip  of  paper,  and 
then  proceeds  to  the  next  comparison  without  removing 
his  rye  from  the  eye-piece  of  th?  tdescope. — Dr.  J.  R. 
Milna  :  A  photometer  on  the  flicker  principle.    The  chief 
novelty  of  the  instrument  lies  in  a  part  consisting  of  a 
small  telescope.  In  front  of  whidi  two  semi-drculnr  glass 
wedges  are'  rotated  by  an  deetric  motor  In  sadi  a  way 
that  there  is  made  to  fall  alternately  on  the  observer's  eye 
first  the  light  that  has  passed  tbrou^  the  absorbing  solu- 
tion and  then  the  light  that  has  passed  above  It.  The 
brightness  of  tfie  l.ittcr  beam  is  cut  down  by  nv  ans  of  the 
photometric  paddle-wheel  described  above  until  it  is  equal 
to  the  brightness  of  the  former,  this  cqu.ilitv  bein^  sliown 
bv  the  absence  of  flicker. — D.  P.  Macdonald  :  .\  chentical 
investigation  into  the  nature  of  the  cl.iy  subst.incc  in  the 
i  Cilenboig   fir»»-€!ay.    The   results   obt-iiiu-d   sltow   that  the 
clay  substance  contains  15  per  cent,  of  wat-^r  in  excess  of 
that  required  to  satisfy  th-  formula  for  kaolinite.  and  that 
the  mineral  is  almost  entirely  decomposed  by  boiling  in 
concentrated  hydrochloric  .arid  for  thirteen  hours. — W.  .A. 
OaoiMlri :   Contribuiicios  to   the  chemistry  of  submarine 
glauconite.    Glauconite   grains,    when    subjected   to  the 
action  of  acid,  followed  by  that  of  alkali,  disintegrate  witfl 
formation  of  colloidal  suspension  of  glauconite,  whence  pure 
amorphous   glauconite   may   be   coagulated.     Tbe  pure 
glauconite  spared  from  grains  founid  off  Panama  and 
the   Cape  of  Good  Hope  answered  to   the  formula 
KFeSi,0,.H,0.  where  K,0  is  largely  re^aced  by  MgO  and 
FrO,     Glauconite  grains  contain  a  small  percentage  of 
organic   matter  closely   resembling  alkali.soluble  humus. 
This  and  otlx  r  facts  indicate  that  humus  may  well  play 
a  part  in  the  formation  of  glauconite.    Experiments  on  the 
.ibsorption  of  water  by  glauconite  show  that  it  belongs  in 
lb. is  respect  to  the  same  dasa  as  aeolites  or  colloidal 
si  licates. 

Paris. 

Academy  of  Sciences.  M<y  -M.  tmile  Pic.ird  in  the 
chair. — J.  Viollo  ;  Tiie  ti;;bt  against  hail  in  the  Beau- 
jolais.  The  con  lusiuri  drawn  by  M,  Andri  in  a  recent 
note  was  to  the  effect  that  hail  cannon  serve  no  useful 
purpose.  The  author  criticises  the  statistical  methods  of 
M.  Andr^,  and  states  that  during  the  six  years  1901-6 
the  annual  losses  in  the  districts  provided  with  hail  cannon 
were  only  0-24  of  the  average  annual  toss  for  the  preceding 
twenty  years.  In  the  whole  department  the  lones  were 
0.76  of  the  previous  annual  averaj^. — C.  Onlohard:  A 
mode  of  generation  of  triple  itrthogonal  qrstems  with 
spherical  lines  of  curvature  m  a  single  ^st^.— The  per- 
(K-tual  secretary  announced  the  death  of  Edouard  van 
Bcneden,  correspondant  lor  the  section  of  anatomy  and 
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•aoology.— Ernest  ■•oJancon ;  The  changes  in  Haltey's 
«aaM>t.  Oa  A|iril  97  the  moct  brilliant  part  of  the  nucleus 
wat  very  cIcmw  to  a  seventh-mafnitude  star  in  brightness, 
but  the  comet  as  a  whole  would  appear  to  be  of  a  higher 
magnitude  to  the  naked  eye.  In  the  nebulout  mass 
surrounding  the  nucleus  there  are  two  clearly  marked 
surfaces  of  discontinuity,  meeting  at  the  nucleus  at  an 
acute  angle. — J.  Haas:  Certain  triple  orthogonal  systen>8. 
— P.  K.  Oau  :  The  integration  by  the  method  of  M. 
DarbouK  of  th.?  pnrtial  differeiul.il  rouations  of  the  second 
order  of  tli''  form  s -ra(x,  y,  e)^  + /m  x,  y,  +  y,  »). — A. 
Ohmt«l«t  :  'I  . I'  .  :  :inat::>ri  <if  continued  arithni'jtical  frac- 
tions.—Jtan  cnaay  :  Tl.'-  tli  iTrrciitial  equations  dcdui'-tl 
from  certain  invariants  of  I;n-  .ir  forms. — S.  Latt*«  :  1  I'.'- 
■convergence  of  th-i-  ri'l.Ttn.ns  of  recurrence. — \Jny.\ 
LIoht*n«t*in  :  j';i'.r.il  d-jrinitioi;  of  analytical  funf - 

tions. — .Andrt  Ldauttt  supur  :iirr  ri>  tirs  and  supertension^ 
due  to  tho  working  nf  switctn  s  011  tlic  switchboard. — 
Eugene  Bloch :  The  curves  of  saturation  in  the  Hertr 
photo-electric  effect. — M.  d«  Brocli*  :  The  ionisation  of 
gases  by  the  actions  of  mechanical  division  of  liquids  : 
active  Olid  inactiv-  bodies. — A.  B«««on  and  L.  Peurniar : 
The  action  nf  ^^\,■r^^  discharge  on  ehlorofonn  and  carbon 
tetrachlorid'-  in  prrs'-ncp  of  hydrogen,  .-ind  also  upon 
methyl  rhinridr.  Thf  products  isolated  from  the  first  of 
these  reaction-;  includo  tctracliloTCthyii-ne.  tri>:hlorpt!iyl>^nr. 
hexachlorrrlKini',  hexachlorpropvl'-nf,  and  higlic-r  hoilirif* 
products.  Mcfliyl  chloride  {wi-.lmur  hydrogen)  fiavf  a 
complex  mistcSre  which  proved  to  be  very  dilTicuIt  to 
separate  by  repeated  fractional  distillation. — G.  Dupont  : 
The  isomerides  of  some  acetylene  7-glycols.  The  glycols 
examined  indudcd 
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CCI,.CH(Oni  C£iC.CH(OH).CCI,. 
C.H..CH(OH)— C  =C.CH(OH).C.II„ 

(C,H,)(CH,).C(OH).C  EC,C(OH)frjI.)(CH  V 


CaLCOtt*. 

Asiatic  Society  of   Bengal,  April   6.  — Brurwe*'***  : 
Review  of  our  knowledge  of  the  Oriental  Diptera.  The 
paper  is  a  comparison  between  our  present  knowledge^  of 
the  Oriental  Dipii^ra  and  that  possessed  by  entomolof*i»is 
at  th.-  ilate  of  Van  der  Wulp's  "  Catalogue  of  Soutii  A  ?i  if  tic 
Uiptera  "  (1890). — Lieut. -Colonel  D.  C.  Phillott ;  Voci»t»u- 
lary  of  technical  and       r     t»  terms  in  Urdu,  Persian,  and 
Arabic. — K.    R.    Wataon,    .Monohar   Quptsi,    and  Satifth 
Chandra  OariKuii  :      tticmical  cx;  unution  of  the  bvitter- 
fat  of  the  Indian  bufTalo. — E.  \V.  Vradanburar  :  Chorx^ra- 
donla  hosei,  a  new  speries  of  fossil  lamellibranth  from  the 
hippi!rite-h'»ar!ng  b^-ds  of  Seistan.    The  first  bivalve  molltJ?fC 
d'-stribed   in  the   Records  of   the  Geological   .Survey,  vol- 
xxxviii.,  part  iii.,  proves  to  be  a  Chondrodonta,  here  n.imri-ti 
Chondrcdonia    hosci.  —  Hem   Chandra    Daa-Oupta  :  P.-*l.'e- 
ontological  notes  on  the  Ganganioptrris  beds  of  Khurimu 
(In  Kashmir).    On  a  visit  to  Khunmu,  in  Kashmir,  re- 
mains of  a  pabeoniscid  and  an  ichthyod  orutite  fish  were 
found,   which  are  briefly  described. — H.   E.   Staplwton  : 
Contributions  to  the  history  and  ethnolo^  of  north-eastern 
India,  ii.   This  paper  deals  with  the  coinage  of  .Assam  in 
its  relation  to   the  history  of  Assam   as  given   in  the 
Buranjii.    The   chief    materials   on    which    it   is  based 
are  :—-{a)  the  find  of  nearly  tooo  coins  made  in  1906  at 
Che  Daflating  Tm  Garden,  near  Jorhat,  in  Assam  ;  (b)  the 
rablnet  of  Assamese  coins  in  the  possession  of  Mr.  A.  W. 
liotham,  C.S. ;  (c)  the  recCBt  catalogue  of  Assamese  coins 
sr^  the   British    Museum,  published  io  the  NuntiMtnatic 
ChronicU  by  Mr.  J.  Allan;  end      the  writerV  own  collee- 
tion  of  .Assamese  coins. 


two  isomers  of  each  gtycol  being  described. — H.  Oault 
and  G.  Thlroda :  1  he  condensation  of  tSie  secondary 
amines  with  7-brorr.odimrthylai:ptic  ester. — J.  F.  Therpo 
and  G.  Blanc  :  The  product  of  the  mrthylation  of 
diacetoapocamplioric  ester  of  .M.  G.  Komppa.  It  is  shown 
that  the  dikrtocamphoric  ester  of  M.  Konippn,  one  link 
in  the  synthesis  of  ram])horic  acid,  has  not  the  coiistitu- 
tinn  a'isij^ned  to  it. — G.  Vawon  :  Tlie  addition  of  hydrOf^tn  | 
to  essence  of  turpentine.  The  fraftions  from  French, 
■(V-rman,  and  American  turpentine  boilinf;  \inder  ibj',  on 
treatini;  with  hydrogen  in  presence  of  platinum  blark,  a!l 
j^.ive  a  hydrocarbon  with  the  same  density,  boilinf;,  and 
melting  points.  Hence  both  a  and  pinenes  give  the  same 
hydride. — A.  Arnaud  and  S.  Poatarnak :  The  partial 
hydroj;pnation  of  the  acids  of  the  steorolic  series  and  the 
isoTtierism  of  their  addition  compounds  with  hydriodic  acid. 
— M.  Bl«lar-Chatalan  :  The  function  of  micas  in  arable 
soil. — H.  Mr4Kh  :  An  esperimentri  study  of  the  specific 
action  of  the  Vichy  springs  employed  in  thermal  thera- 
peudea.— A.  Moutiar :  Ttie  rtfb  of  the  arterial  wall  in  the 
measurement  for  clinical  purposes  of  the  arteri.Tl  pressure. 
— H.  ValMa  and  L.  Oiiinard  :  The  physiological  proper- 
ties of  extracts  of  the  Koch  bacillus,  condensed  and 
rendered  sensitive.  A  studv  of  the  physiological  proper- 
ties of  the  precipitate  obtained  by  adding  serum  from  n 
horte  which  had  been  eu^eeited  to  a  special  immunising 
treatment  to  culture  aoluttons  of  the  Koch  bacillus.- 
Gabriel  BartraiHl  and  M.  Roaanblatt :  The  temperature 
at  which  the  plant  tyrosinases  lose  their  diastatic  activity. 
Tlie  teinperaturei  found  varied  between  60*  and  95°.  and 
tlieee  ^flerencee  cannot  be  attributed  to  the  nature  of  the 
•olvenr«  but  rather  appear  to  be  ■  apeeifie  property  of  the 
diaetatie  eubstencee.— L.  Launoy:  Certain  protoplasmic 
encioiurei  of  the  normal  hepatic  cell  «f  ^e  rabbit.  The 
aufhor  describes  under  the  name  of  pigjmented  lipoid  bodies 
oertain  hitherto  unnoticed  oorpusclei  of  complex  structure 
In  the  hepatic  cell  of  the  adult  rebblt.—Jean  ■»wn»c  t 
The  tectonic  interpretation  of  the  dyscb  of  central  and 
eaetem  Switierland.'-'F.  OmiidfaMl:  Remailcs  on  the  I 
elphon  of  the  ammonites  and  belemnltea.  The  envelope  of 
the  siphon  consists  chiefly  of  r.iIcUim  phosphatei  ana  not  \ 
calcium  carbonate.  35  hitherto  supposed.  I 
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THE  COMP  ]RATiyE   PHYSIOLOGY  OF 

RESmSSE  /V  ASIMALS. 

I  niu^elt  Mini  liinvnwelt  der   iicrc.    By  Dr.  J.  von 
UexkiiU.     Pp.  359.     (Berlin:  J.  Springer,  1909.) 

Price  7  marks. 

THIS  is  one  of  the  most  interesting  summaries  of 
tnological  work  that  ha«  appeared  recently. 

Written  by  one  who  has  had  n  !.ir)^c  -h;ir«^  in  phy>ii^ 
logical  research,  it  deals  in  an  intimntc  manner  with 
the  comparatiw  physiotogy  of  reflexes  among  the 
lower  animnls  nnd  with  the  adaptation  of  structure 
,-ind  function  to  varying  habits  in  the  case  of  allied 
i;>'n«ra.  The  influoMhjlf  Sherrington's  work  is  very 
obvious,  nnd  is  suitaB^  acknowledged,  but  whereas 
"the  iiutjfiaijvf  action  of  the  nervous  system"  is  a 
profound  study  of  tlw  higher  animals,  the  present  work 
attempts  the  same  analysis  of  action  in  various  lower 
types,  and  then  s>'nthesises  conduct  in  the  light  of 
«h»"  reactions  so  displayed.  The  anatomical  know- 
ledge required  for  this  purpose  is  not  great,  and  the 
technical  physio1of?tcal  dilRcuhics  of  terminolog}-, 
though  more  forniidabJe,  are  not  insuper.iMi'.  W  hen 
these  arc  acquired,  the  analytic  sicill  of  the  writer  in 
delineating  the  Inwardness  of  animal  movement  be- 
comes a  sourc<"  of  rral  pleasure. 

The  main  theme  of  the  book  is  to  dij^criminate  (i) 
the  effective  external  stimuli  diat  constitute  tiie 
■  L  mwclt  "  of  p-ich  <;f!prted  ^'roup  or  typical  example; 
(2)  the  nervous  stimuli  set  up  within  these  creatures 
and  forming  the  "  innenweh,"  and  (3)  the  sense  of 
perception  or  •'Gegenwelt"  thnt  nrtses  in  the 
"  brain  "  of  the  higher  groujjs..  U  hat  part  of  its 
environment  really  afTects  an  ama  l  a,  .i  soa-anemone, 
or  a  jelly-fish  can  only  be  determined  by  a  study  of  its 
reactions,  by  an  analyds  of  its  neuro-muscular 
activities.  Hence  the  need  for  a  renewed  analysis  of 
muscular  action  and  of  nervous  control.  Accordingly, 
in  eadi  diapter  the  author,  witii  a  few  vigorous  sen- 
ti  nces,  sketches  out  the  hnlnt^.  and  moveni-  nts  of  the 
type  selected,  and  the  dominant  features  of  its  mus- 
cular and  nervous  topography.  A  more  detailed 
;iccount  of  its  reactions  in  relation  to  its  mode  of  life 
is  then  given.  Finally,  the  muscular  action  in  re- 
lation to  nervous  stimulation  Is  dealt  with  in  detail, 
.ind  the  effective  outer  rind  inner  worU  of  the  creature 
is  summed  up  in  a  few  lines. 

The  nature  of  protoplasm  and  the  origin  of  struc* 
tural  rrjianis.itioii  form  the  problems  of  the  fir=:t 
chapter.  •  Does  protoplasm  possess  .j  structure  or  is  it 
a  fluid?"  is  a  question  that  has  hi.n  varyingly 
answered  for  the  last  cif^hty  ycnrs.  E  1  if  we  agree 
with  Butschli  and  Khunibkr 

structure  in  fluid  protoplasm  when  at  re>t,  tlu  l^r- 
bavtour  of  *'  streaming  "  protoplasm  (as  in  Amceba 
and  nclosis)  forbids  the  assumption  that  any  struc- 
ture persists  when  the  mass  flows  and  points  to  its 
essentially  fluid  unorganised  nature.  Thus  the  first 
paradoxical  property  of  this  living  substance  becomes 
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apparent,  namely,  its  power  of  converting  a  fluid  into 

an  organ,  into  a  series  of  orf::nn«,  and  then  of  with- 
drawing these  and  resuming  its  structureless  con- 
dition. The  Amueba  or  the  digestive  cell  of  a  lowly 
worm  "  puts  out "  a  highly  organised  process  made 
from  fluid  unorganised  protoplasm,  and.  having  there> 
with  enclosed  some  food,  withdraws  this  appendage. 
I'he  undifferentiated  egg  of  animal  or  plant  becomes 
organised,  and  the  organisation  may  become  resolved 
under  adverse  conditions  Intn  a  structureless  mass 
(as  in  the  "  brown-bodies  "  of  Polyzoa),  which  is  re> 
organised  as  more  favourable  conditioas  recur.  This 
pn  pcr  tv  (  f  niiif [)hctgen<-sis  and  regeneration  separ.ites 
living  things  from  all  machines,  .and  when  taken  to- 
gether with  the  phenomena  of  "regulation*' 
(physiological  change*;  in  organisms  consequent  on 
stimulation),  it  shows,  in  the  author's  words,  the 
supra-mechanical  nature  of  the  origin  of  structure, 
however  mechanical  the  functions  of  organisation  may 
be 

The  physical  basis  of  life  is  indeed  a  paradox.  Its 
organisation  hinders  rather  thaji  helps  additional 
complexity,  for  that  which  is  to  constitute  the  addi- 
tie^n  has  to  be  made,  not  out  of  what  is  already 
organised,  but  out  of  what  has  been  left  over  of  the 
unorganised  protoplasm,  and  in  this  process  not  a 
present,  but  a  future,  mechanism  determines  the  pro- 
cess. We  think  of  action  as  the  relation  of  precedent 
to  consequent,  but  in  protoplasmic  action,  what  is 
consequent  determines  tlu-  initial  stacres  of  change. 
.\nimals  and  plants  arise  like  a  musical  composition 
In  which  the  later  parts  condition  Che  earlier  ones, 

even  thougti  thev  are  only  reached  through  the  open- 
ing bars  or  movements.  They  are  not  like  njachints, 
unities  in  space  only.  They  are  also  unities  in  time. 
In  this  sense  von  Baer's  metaphor  is  magnificently 
expressive.  Organiuuis  .irise,  he  says,  like  a  kind  of 
melody. 

Fn.:n  this  preface  the  author  passes  to  a  systematic 
treatment  ot  invertebrates.  On  the  basis  of  Jenning's 
researches,  he  concludes  that  Amoeba  (or  at  least 
Amceba  tcrricola)  responds  only  to  three  kinds  of 
sliniuli— mechanical,  chemical,  and  tunUnous.  Para- 
mrtium,  by  a  series  of  delicately  poised  adjustments, 
"rests  more  safely  in  its  environment  than  a  child  in 
its  cradle."  It  is  so  adjusted  that  all  happenings 
bring  it  luck  excejit  the  arrival  of  a  c.irnieure  of  its 
own  kind  (Didimium).  Far  lower  than  these  Pro- 
tozoa in  poverty  of  response  is  Che  ascidian  Ciona. 
The  effective  environment  of  this  creature  during  its 
active  larval  stage  has  not  been  analysed,  but  the 
adult  sea-sqitirt  is  apparently  dead  to  every  impulse 
save  one.  Only  mechanical  shocks  are  recognised, 
and  these  in  succession.il  order.  .\a  inieicsting  study 
of  sea-anemones  brings  ihe  writer  to  reflex-actions,  of 
which  these  animals  exhibit  three — contraction  of  the 
circular  muscles,  secretion  of  slime,  and  contraction 
of  the  longitudinal  muscles.  The  influence  cf  fides 
and  of  light  are  certainly  felt  in  littoral  apedes.  though 
in  the  case  of  the  Mediterranean  forms  studied  by  the 
author  their  effect  is  apparently  extremely  .slight. 
We  feel,  however,  that  the  light-reactions  will  prove 
vastly  more  important  than  is  here  assumed,  for  (be 
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simple  reason,  overloukcd  by  von  Uexkiill,  duit  these 

anemones  are  infecird  by  bvinblotic  alfjEe. 

The  effect  of  wave-action  is  analysed  in  a  most  in- 
teresting section  devoted  to  the  higher  medu«e.  The 

simpler  nature  of  the  muscular  reflex  in  Rlitzostonia 
is  first  explained.  It  is  bliown  how  contraction  of  the 
circular  mtisclos  of  the  belUmargin,  together  with  that 
of  the  stomach-wall,  subserves  at  once  locomotion,  re- 
spiration, and  nutrition.  The  food  of  Rhizostoma 
(Diatoms)  is  obtained  by  filtering  the  sea-water  through 
the  minute  pores  into  which  the  oral  aperture  is  con- 
verted. Especially  attractive  is  the  contrast  in  this 
section  between  the  two  allied  genera,  Rhizostoma 
and  Gooionemus.  The  first  leads  a  life  of  one 
stimulus.  The  rhythmical  pulsation  of  its  bell  is  its 
only  act,  its  one  stimulus.  Goniont  nius,  on  the  other 
hand,  though  not  structurally  very  diverse,  leads  a 
full  life.   It  responds  to  light  and  to  darkness,  to 

;>rr:ivi(v,  to  cheniir.il  and  n1echanic.1l  stimuli.  The 
same  world  environs  each  animal :  but  an  organism 
IS,  as  it  were,  a  wonder<worId  shut  off  from  this 
environment,  and  only  the  rifjht  key  npi  ns  it.  \Vh<  ;i 
there  is  no  lock  there  is  no  key,  and  such  is  the  plight 
of  Rhizostoma.  Gonlonemus  has  many  doors,  each 
with  its  special  key. 

From  jelly-fish  tht  author  passes  to  the  Study  of  sca- 
urchins,  and  here  he  is  thorou^iily  at  home,  leading 
the  reader  through  a  study  of  b  lononiics  to  an  annlv>t<: 
of  muscular  contraction  that  is  of  the  greatest  import- 
ance to  physiologists. 

Of  the  author's  analysis  of  the  movements  of  the 
•earthworms,  leech,  and  Sipunculus  we  have  no  room 
to  speak,  but  recimunend  it  to  the  attention  of  uU 
physiologically  minded  biologists;  but  a  word  must 
be  said  on  Jordan's  recent  work  on  the  locomotion  of 
the  mollusc,  Aplysia.  The  body  of  this  creature  is 
■enclosed  in  a  iiiuncular  sac  provided  with  a  thick 
nerve-network.  Each  nerve  is  connected  with  this 
diffuse  nervous  <;ystcm  as  well  as  with  the  ganglia. 
The  extraordinary  thing  about  the  stimulation  of  this 
system  is  that,  if  the  pedal  ganglion  be  stimulated,  the 
effect  upon  the  network  and  muscular  sac  is  entirely 
different  from  that  prtjceeding  from  the  cerebral 
ganglia.  The  "brain"  inhibits  motion;  it  acts  as  a 
brake.  These  animals,  and  possibly  all  ^follusca, 
resemble  such  machines  as  give  rise  to  an  excess  of 
steam  in  all  their  parts,  which  exo  >s  i>,  allowed  to 
escape  by  numerous  exits.  The  idea  uf  a  jri-oup  of 
animals  which  acts  in  this  way  is  an  entirely  novel 
one. 

The  further  studies  on  crabs  and  dragon-flies  are  of 
great  interest,  and  we  wish  it  were  possible  to  repro- 
duce their  ceinclu>ions.  Enuu^h.  however,  has  been 
said  to  indicate  the  value  of  this  work.  If  only  the 
nature  of  the  author's  views  on  reflexes  were  ex- 

pressed  itmrc  clearly  we  should  be  IiicliTied  to  place 
this  book  among  the  most  attractive,  as  it  ceruinly  is 
one  of  the  most  illuminating,  comparative  studies  thai 

have  appeared.  If  should  appeal  to  the  physiologist 
and  p&ycholiigisj  a»  iiiuch  as  to  the  naturali&t,  and  if 
translated  (n  ith  a  glossary  appended)  woukl  be  eagerly 
read  by  a  much  larger  public  than  will  appreciate  it 
in  its  present  form.  F.  W.  Gamble. 
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SCIENCE  AND  BEUSF, 

Science  and  tteVgion  lit  Conlcm^Ofary  PhUosopkf.  ' 

Rv  Prof.  Emile  Routroux.  Translated  bv  Jonalhar 
Nicld.  Pp.  xi+400.  (London:  Duckworth  and 
Co.,  1909.)  Price  8s.  net. 

THIS  book  is  an  .'ible  Study  of  the  varioit<;  nttemp;, 
which  have  been  made  since  the  beginning  iti 
the  great  sdentilic  movement  of  the  nlneteeatb 
century  to  comprehend  science  and  religion  in  otir 
system.  The  writers  cuni>idcred  fall  into  two  grou{ki, 
according  as  they  approach  the  problem  from  a 
!  naturalistic  or  >p!ri(ualisiic  standpoint.  .\s  reprt- 
j  sentatives  of  the  former  M.  Boutroux  takes  Conii«, 
Spencer,  Il.ieckel,  the  psychologists  and  the  SOCiOlo. 
gists.  The  inclusion  of  Hacckel  was  perhaps  6u> 
to  his  popularity;  his  dogmatism  and  inconsistenci'b 
are  too  crude  to  be  wortb^xhc  attention  of  so 
analyst  so  subtle  as  M.  Boutroux.  The  discussloD 
of  the  others  might  be  said  to  be  a  discussion  of 
three  suggested  unifying  notions — the  nu;ion  l: 
humanity,  that  of  the  unknowable,  and  tivat  of  fact. 
The  first  M.  Boutroax  finds  too  narrow,  for  sdence 
refuses  to  accept  an  ideal  from  practical  human  nee<i 
and  the  essential  object  of  religion  is  something  that 
is  more  than  man.  The  concept  of  Spencer  gim 
liberty  at  the  cost  of  significance ;  M.  Boutroux  shou, 
very  clearly  that  Spencer  was  led  to  it  by  a  false 
standard  of  knowledge,  the  standard  of  pure  object 
tivity,  according  to  \vln"ch  to  know  the  absolute  would 
be  to  know  it  as  one  thing  among  others.  As  fur 
the  psychologists,  who  show  that  the  scientific  and  th» 
religious  activities  are  amenable  to  common  psychic 
laws,  their  reconciliation  ignores  the  difficulty,  whitii 
is  the  disparateness  of  the  specific  ideals  inspirin; 
theS'p  activities.  The  sociolofjists  are  in  no  better 
case ;  fur  the  given  social  ends  to  which  they  propusi 
to  make  religion  and  science  both  subservient  aie 
bein).;  !n  lhp<r  continuallv  recreated. 

M.  iiuutruu.x's  anal)  sis  uf  the  spiritualistic  effon.i 
to  solve  the  problem  is  equally  searching.  He  deab 
first  with  the  apologists.  Some,  like  the  Ritschiliart'!- 
appeal  to  immediate  internal  conviction  as  the  suffi- 
cient defence  for  religion ;  there  are  others  who,  by  .i 
criticism  of  science,  show  that  it  is  ultimately  founded 
on  certain  practical  beliefs,  and  contend  that  science 
cannot  object  to  i a  li).;iun  merely  as  belief.  But  the  first, 
^nce  they  have  discarded  all  theory,  can  do  nothing 
but  indicate  a  mere  subjectivity,  and  the  second  can 
offer  only  nhat  ap])ear  to  be  arbitrary  beliefs  .is 
against  the  verified  hypotheses  of  science.  Next  u 
considered  that  philosophy  which  professes  to  find  is 
activity  a  principle  of  unity  deeper  than  the  level  of 
our  intellectual  rontradictions,  and  regards  science 
and  religion  as  complementary  but  independent  esi* 
pressions  of  that  unity.  M.  Routroux  points  out  h- rr 
a  dilemma;  if  the  activity  is  indeterminate  it  is  with- 
out meaning;  if  it  is  concrete  it  retums  to  us  tlie 
problem  with  which  \vc  started.  Finally,  the  hypo 
thesis  of  James  that  religious  experience  belongs  to 
the  subconscious  realm  is  discussed;  the  objection  is 
made  that  th-'  vuhci mscious  must  be  mediated  by  &' 
conscious,  and  that  hence  its  import  will  again  be 
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conceived  under  the  limitations  of  ordinary  oogni- 
tion. 

The  concluding,'  chapter  dwells  on  the  relative  and 
symbolic  nature  of  science  and  its  subordination  to 
life;  on  the  insufficiency  of  human  life  in  Itself  as  an 
end;  on  the  ideal  of  duly  which  sunnnuns  u-,  beyond 
the  specifically  human  to  a  noble  struggle  and  a  great 
hope,  nn  ideal  which  implies  faith  and  love,  which 
demands  a  God,  and  a  God  with  whom  we  can  be  in 
communion.  It  is  in  the  "living  reason"  interpreted 
in  the  lifiht  of  duty  that  science,  without  which  we 
cannot  live,  and  religion,  without  which  we  do  not 
wish  to  live,  find  their  rcri.nciliation.  It  must  be 
admitted  that  this  cliaptcr,  fiiic  as  it  is,  oouM  not 
endure  the  rigorous  logic  which  M.  Boutroux  has 
applied  to  others.  His  duty  is  formal,  and  though  a 
formal  notion  may.  as  he  says,  be  efficacious,  that 
concrete  efftcacy  is  p^chological ;  we  are  no  nearer 
«  lofrical  synthesis  tflikn  we  were,  say,  with  the 
n  tlun  of  ci'iicrcte  activity.  Hut  the  failure  of  this 
ettort  at  construction  does  not  diminish  the  Bufrwif 
of  die  book  in  its  main  intention  of  critical  estuna* 
tion.  M.  Boutroux  is  like  most  French  writers,  a 
master  in  exposition;  he  excels  especially  in  revealing 
that  natural  logic  by  which  a  biassed  view  tends  to 
correct  u>t]f.  an  excellence  which  indicates  both  the 
generous  critic  and  the  trained  philosopher.  Probably 
no  book  has  been  written  on  the  subject  whidi  wiU 
so  well  repay  the  studcnl's  attention. 

THE  CHEMISTRY  OF  THE  SUGARS. 

The  Simple  Carbohydrates  and  the  CUicosiJes.  By 
Dr.  £.  Franlcland  .■\rmstrong.  Pp.  ix+113.  (Lon- 
don: Longmans,  Green  and  Co..  1910.)  Price 

ts.  nr-t. 

CHEMISTS  as  well  as  physiologists  will  welcome 
the  latest  addition  to  the  monographs  on  bio- 
cliemistry,  for  there  is  no  other  branch  of  the  subject 
which  has  afforded  so  many  brilliant  examples  of 
successful  synthesis  or  shed  so  much  light  on  the  intri- 
cate prnMcnis  of  cnzymi-  action. 

The  editors  have  been  fortunate  in  securing  the 
collaboration  of  Dr.  E.  F.  Armstrong?,  who  has  made 
.1  speci.-il  study  of  the  chemistr>  of  tin-  carbohydrates, 
and  writes  with  an  intimate  practical  knowledge  of 
hii  thenu .  At  the  first  glance  tiirough  die  pages  of 
this  volume  one  rccoivi  s  the  impression  that  the  author 
starts  on  too  hi^h  a  plane,  and  assumes  an  acquaint- 
ance with  I  he  methods  and  problems  of  Stereochemistry 
which  the  biochemical  read  -  'n  p.-  -^t  possess;  but 
one  realities  on  reflection  tliai  11  h.-  has  to  compress 
into  ninety-two  pages  the  substance  of  a  subject 
upon  which  volumes  have  been  written,  he  has  deter- 
mined wisely  in  concentrating  into  this  restricted 
space  those  modern  developments  of  sugar  chemistry 
which  are  of  special  interest  to  the  biologist,  and  in 
leaving  other  things  to  take  care  of  themselves. 

It  is,  no  doubt,  for  this  reason  that  the  main  atten- 
tion is  directed  to  the  natural  sugars  and  glucosides, 
and  that  the  artificial  products  are  only  touched  upon 
»  h(Tc  qiiestkms  of  «  more  general  nature  are  con- 
cerned. 

The  first  two  chapters  are  devoted  to  the  structure 
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and  properili  s  of  glucose,  and  are  foll>iwed  by  one 
describing  the  natural  hexoses  and  pentoses,  whilst 
the  fourth  contains  a  description  of  the  disaocharides. 
The  succeedinq'  two  chnptrr<;  contain  an  account  nf 
problems  with  wiiich  the  author  is  more  closely  identi- 
fied, and  furnish  much  the  most  interesting  reading. 
In  the  first  of  these  the  subject  of  coDfiKur.ition  in 
its  relation  to  enzyme  action  is  discussed,  and  includes 
thi  s<  li  ciive  action  of  maltase  and  emulsin  on  the 
glucosides  to  which  Fischer  first  directed  attention,  and 
the  selective  ondation  of  alcohols  and  sugars  by  the 
sorbose  bacterium  described  by  Uertrand. 

Under  "Hydrolysis  and  Synthesis,"  in  which  refer- 
ence is  made  to  die  rate  of  hydrolysis  of  the  disacdiar- 
ides  by  acids  and  enzymes,  the  author  discusses  his 
stereochemical  hypothesis,  based  on  a  series  of  inter- 
esting numerkal  data.  Such  a  hypothesis,  which 
rn.i\  he  tested  experimentally,  can  only  enlarpfr  our 
outlook,  and  the  same  may  be  said  of  the  mechanical 
similes  of  templates  (p.  71)  and  glove  fingers  (p.  $8). 
[jrovidf'd  we  regard  the  laft.  r.  as  Fischer  did  his  lock 
and  key,  as  similes  only  and  nothing  more.  The 
writer  would,  however,  like  to  raise  a  mikl  protest 
against  a  fusion  nf  thf  two  ideas  which  thi^  author 
makes  u»e  of  in  the  formula  on  p.  58,  where  the 
atoms  of  enzyme  and  substrate  are  represented  as 
Interlocked,  a  theory  which,  on  the  one  hand,  can 
never  be  tested  experimentally,  and,  on  the  other, 
can  offer  no  advantage  over  the  lock  and  key  or 
other  mechanical  simile. 

On  the  whole,  the  subject  is  well  and  clearly 
written,  and  there  is  very  little  with  which  the  Cridcal 
reader  can  find  fault.  Here  and  there  certain  passages 
occur  which  might  be  improved  by  expansion  or  tnodi- 
tic.ition,  and  in  this  connection  reference  may  be 
made  to  the  following  paragraphs  :— 

On  p.  66  we  are  told .  that  the  difference  in  the 
hydrolytic  beh.[\iiiLir  of  enzymes  and  acids  is  "due 
mainly  if  not  wholly  (i)  to  the  superior  affijii^  of 
the  enzymes  for  the  carbohydrates;  (3)  to  the  very 
different  behaviour  of  the  two  classes  of  Indrolysts 
toward  water — which  is  a  consequence  of  the  colloid 
nature  of  the  one  and  die  crystalkud  nature  of  the 
other."  One  would  like  to  know  more  precisely  how 
the  "superior  aiVmity  "  and  "colloid  nature"  act  in 
favour  of  the  ensyme. 

On  p.  70  the  author  refer*;  to  Frnton's  reduction  of 
carbon  dioxide  to  formaldehyde  by  magnesium  as  a 
deeply  significant  observation  when  considered  in  rela- 
tion to  Willstiitter's  discovery  that  chlornphyll  con- 
tains magnesium.  Are  we  to  suppose  that  the  mag- 
nesium in  chlorophyll  plays  the  part  of  the  free  metal? 
If  not,  what  is  the  deep  significance  of  the  obserra* 
tion  ? 

There  is  a  slip  on  p.  59,  where  a-carbon  atom  should 
be  "  first  carbon  atom,"  and  on  p.  68,  where  it  is 
stated  that  sorbose  is  derived  from  mannitol.  Xylose 
is  not  limited  to  straw,  but  is  found  in  most  kinds  of 
wood  {p.  37).  In  the  separate  description  of  the 
disaccharides,  for  some  reason  not  given,  three  mem- 
bers in  table  viii.  are  omitted.  On  the  first  page  of 
the  introduction  the  author  says,  "The  memi>ersof  the 
sugar  group  are  usually  distinguished  by  names  hav- 
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ing  the  suffix  ose"  This  being  the  case,  it  seems 
a  little  unfortunate  that  the  termination  "  idc "  for 
the  gCMric  names  of  the  group*  should  have  crept 
into  our  tystem  of  nomenclature.  It  is  equally  un* 
fortunate  that  our  present  system  recognises  no  means 
of  distinguishing  rotatory'  sense  and  configuration,  and 
an  official  revisioa  of  both  18  urgently  needed. 

In  conduffon,  a  word  must  be  added  in  praise  of 
the  exctllcnt  bibliography  at  tlie  end  of  the  volume, 
the  usefulness  of  which  would  be  greatly  enhanced 
if  the  references  were  numfiered  to  correspond  to  those 
in  the  text.  Under  the  present  Mrrangement,  refer- 
ence to  the  source  of  information  necessitates  a 
reference  to  the  chapter,  dien  to  a  long  list  of  names, 
and,  finally,  to  the  rontcnts  of  a  whole  volume  or 
series  of  volumes  and  original  papers.         J.  B.  C. 


A  PROSPECTOR'S  HANDBOOK  OF  MINERALS. 

The  Recognition  of  Minerals.  Being  a  CfUcctioii  of 
Sotes  and  Simple  Tests  for  titc  J'ic  oj  Travi  Uers 
and  Prospectors.  By  C.  G.  Moor,  \\  iih  Mono- 
graphs on  Geology.  Ore  Deposits,  &c.,  by  Donald 
A.  MacAlister.  Pp.  vii+231.  (London:  The 
Mimng  Jounml,  d.d.)   Price  js.  6d.  neL 

THE  old  days  of  prospecting,  when  scanty  equip- 
ment and  i^lender  knowledge,  if  backed  by 
sufficient  perseverance,  were  all  that  was  requisite, 
have  gone  never  to  return.  Hie  insatiable  demands 
of  present-day  lifr  for  purposes  both  of  peace  and  war 
— may  be  for  a  tilamcnt  for  an  electric  lamp  of  im- 
proved efficienc>'.  or  a  new  alloy  to  impart  exceptional 
hardness  to  stet  1  -l-in\e  rnnrmn»!<;!v  incren«pd  the 
range  of  mineral  substances  wliieli  a  succc-ssiul  pros- 
pector must  bring  within  hi^  jmrvicw.  In  fact,  it  is 
necessat)-  for  him  to  have  at  hand  more  knowledge 
than  can  he  conveniently  or  accurately  assimilated  by 
the  memory,  and  he  is  compelled  cither  to  prepare  for 
himself  a  series  of  notes  or  to  put  in  his  pocket  a 
boolc  such  as  that  which  Mr.  Moor  has  prepared. 
Hini-ilf  a  traveller.  Mr.  Moor  writes  with  the  under- 
Standing  of  one  who  knows  what  exactly  is  the  in- 
formation required,  and  many  of  the  sectionft,  for 
instance,  those  denlintr  ^v^th  the  subjects  of  "  [)aiininL:  " 
and  "  vanning,"  contain  much  detail  of  great  practical 
value  which  nwy  save  the  novice  much  time,  trouble, 
and  .Tnnnrancp.  To  give  that  bnsi^  of  theoretical 
knowledge  which  makes  the  radical  difference  between 
an  intelligent  understanding  of  tlie  principles  of  the 
methods  and  merely  blind  nili -rif-thiimb  working, 
several  important  monographs  by  Mr.  MacAIister  have 
been  incorporated  in  the  boolc. '  He  has  followed  the 
cusfomarj-  treatment  of  the  subjert<:,  nnd  di-irti«;^rs 
ihcm  in  sufficient  fulness  for  the  purpose  in  view. 

In  the  reoognitirn  i  f  mincmls,  which,  as  the  title 
tells  us.  forms  the  main  subject  of  flc  bonk,  reliance 
is  placed  upon  the  colour  as  an  initial  crittrion.  It 
is,  as  Mr.  Moor  points  out,  far  from  a  constant 
character  of  most  species,  and,  moreover,  suffers  from 
the  disadvantage  that  the  terms  in  which  it  is  ex- 
pressed arc  wanting  in  precision,  .md  that  the  appre- 
ciation of  dehVate  diflerences  varies  considerably  with 
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the  individual.  On  the  other  hand,  it  is  tlie  most  : 
obvious  of  the  physical  characters,  and  suffices  for  a  | 

preliminary  separation.  The  r.inLre  is  subvequentb  1 
narrowed  by  the  crystalline  form,  if  any,  and  In 
determinations  of  the  hardness  and  the  specific  gravity  I 
until  the  identity  of  the  mineral  is  est.ifdivhed ;  ih-; 
conclusion  may  be  confirmed  by  the  application  oi  a 
tvK  simple  tilowpipe  and  other  chemical  tests  whicb 
..re  possible  with  .n  prospector'?  outfit.  A  fuli  descrip- 
tion of  each  mineral  is  given  under  the  colour  which 
most  commonly  characterises  it,  but  cross-references 
are  added  under  the  !e«?  usual  colours.  The  d.-r^ 
that  are  given  for  each  species  include  the  hardiitsv 
and  the  specific  i,'ravit\,  the  eiidinary  chemical  r«- 
.'icticns.  thi-  loe.iUties  whtT'-  it  h;is  been  found  '-v. 
workable  4u.aality,  and  il»  coiniiUTcial  value.  At  tbi 
end  of  this  section  useful  lists  are  added  of  minerals 
soluble  in  water,  hydrochloric  acid,  and  aqua  regia. 
and  of  minerals  which  are  unaffected  by  these  Uqirids. 

The  section  that  follows  on  the  metallic  and  rwi- 
metallic  elements  is  particularly  useful^  because  thii 
information  is  not  contained  in  a  text-book  on 
mineraIor>.  Under  each  clement  is  given  a  list  f 
the  principal  minerals  in  which  it  occurs,  their  phy- 
sical and  chemical  dtaracters,  and  particulars  of  it* 
eomir.erci.d  use  and  value.  Other  S(  CtI<in-.  deal  with 
the  important  subjects  of  the  working  of  the  kxk* 
and  the  extraction  of  the  metal  desired;  a  spedal 
section  in  the  appendix  is  d'  xfiid  to  the  extraction  e' 
gold.  Mr.  Moor  mentions  ilie  (trvciou;.  stones,  but 
gives  few  details,  and  refers  the  reader  to  tw  o  work* 
the  srope  nnd  nature  of  which  he  describes  in  the 
appendix.  Of  these  one  is  quite  satisfactorv  ,  th.  Ji;h 
costly  and  too  large  for  a  tr.i\ tiler  10  carri*  xiLkiui  ;  but 
the  other  is  full  of  mistakes  in  facts  and  principles 
and  is  likely  to  prove  a  broken  reed ;  it  is  siranxi' 
that  Mr.  Moor  should  so  strongly  recommend  it. 

The  book  originally  appeared  in  parts  in  the 
columns  of  die  Mining  Journal,  and  this  fact  max, 
perhaps,  account  for  the  eccentric  p.igination,  t.ht 
first  page  coming  in  the  middle  of  the  introduction, 
and  for  the  division  into  sections  and  not  into  well 
separated  chapters.  The  text  is  printed  on  (he  ri^hi- 
liand  page  only,  the  other  being  left  blank,  prcsumabh 
for  the  addition  of  notes;  interleaving  would  have 
been  a  neater  and  equally  effective  method.  The 
index  is  fairly  complete,  but  why  should  an  irr«le\'ant 
adwrtisement  have  been  sandwiched  between  it  and 

the  text? 


ELECTRIC  DISCHARGES  THROUGH  GASES. 

Conduction  of  Electricity  through  Gases  and  Radu- 
activity — a  Text-book  TL'ith  Experiments.  By  Dr. 
R.  K.  McQung.  Pp.  xvi  +  245.  (Philadelphia:  F. 
Blakistoa^s  Son  and  Co.,  1909.)  Price  1.50  dollars 

net. 

T^HOSE  teachers  of  physics  who  are  considering  the 
^  desirability  and  practicability  of  introdudag 
into  their  more  advanced  courses  of  laboraton,-  work 
$ome  experiments  on  the  discharge  of  electricii) 
through  gases  .u.d  <iti  the  [,hi  nomena  of  radioactivity 
'  will  find  this  book  a  useful  guide.  Believing  that  our 
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ti(;:nvl(  di;e  of  the  fundamental  facts  has  now  become 
*uJiicienil>-  definite  to  justify  the  step,  Dr.  McCluntr 
has  arrangced  a  series  of  experiments  de>iKnod  to  give 
.  ptr'ctital  knowledge  of  the  methods  iniployid  and 
the  results  obtained  in  these  newer  developments  of 
dectrieal  acienoe.  The  description  of  the  book  as  a 
text-book  with  (\i).riments  indicates  the  plm  on 
which  it  is  written.  A  connected  account  of  the  sub- 
jects  considered  is  jflven  from  an  experimental  point 
of  view,  with  descrifUionv  and  diagrams  of  suitable 
apparatus  by  means  of  which  students  may  perfofin 
the  experiments  and  test  the  results  stated,  without 
unnecessary  complications.  Thus  the  book  provides  a 
convenient  summar>-  of  the  results  of  recent  re- 
>,erirchos,  and  is  not  a  Volume  for  the  laboratory  onlv. 

The  bo<.k  is  divided  into  two  pnrt>  ;  chapioi  s  i.-vii. 
<leal  with   electric   discharges   through  gases,  and 
chapters  vili.-xvi.  with  radto-activtty.      In  part  i. 
accounts  of  Tkathodr  and  Rontgen  rays  and  a  skrtrh 
of  the  ionisatiuti  tht  ory  are  given,  while  descriptions 
of  a  few  experiments  on  ionlsation  by  ultra-violet 
<tght  and  bjr  incandescent  solids  are  added.    W  e  com- 
mend to  the  notice  of  those  beginning  research  in 
this  department  the  valuable  chapter  on  the  apparatus 
.ind  instruments  used  in  the  investigations.  Tlio 
pracncal  hints  on  the  manipulation  of  electrometers  i 
and  t  l.ctroscopes,  given  by  an  experienced  worker, 
cannot  fail  to  be  helpful.    In  part  ii.  experiments  on  ' 
the  radiations  and  emanations  from  radio-active  sub-  , 
stances,  on  induced  activity,  and  on  the  radio-activity 
of  the  atmosphere  are  described,  and  a  sketch  of  the 
disnttegTBtion  tiieory  is  added.    A  list  of  125  experi- 
ments is  given  at  ch-   bo-inning  of  the  book;  the 
author  suggests  that  the  more  difficult  experimenU, 
of  which  twenty  are  indicated,  may  be  reser\-ed  by  the 
student  for  a  later  stage, 

W  e  think  that  students  contemplating  research  in 
these  branches  of  physles  would  find  die  course  a 
valuable  preparation  for  their  work.  From  the  nritiirt- 
of  the  experiments,  however,  it  will  be  evident  that 
most  of  them  could  be  undertaken  profitably  only  by 
those  who,  as  a  result  of  their  previous  cxperl.  nc«-  nf 
pr.ictical  work  in  electricity,  have  acquired  consider- 
nble  skill  in  manipulation;  for  it  would  be  Useless  to 
set  a  student  who  was  unable  to  manage  a  galvnno- 
tneter  to  struggle  with  the  difliculties  of  an  ekctro- 
m.  tor.  To  set  up  the  apparatus  and  perform  the 
whole  of  the  experiments  would  require  a  ronsiderable 
titne;  but  a  student  who  worked  througlj  even  a  small 
number  of  experiments  selected  from  the  list  would 
gain  a  valuable  insight  into  the  methods  of  investig.n- 


TWO  BIOLOGICAL  TREATISES. 

(1)  Die  SeUkHonstheorie.  Eine  Untersuchung  von 
August  W'eismann.  Pp.  vi-i-tig.  (J(»ia  1  Uu«tav 
Fischer,  1909.)   Price  2  marks. 

(2)  Experimentette  Stuiien  tur  Soma^  und  Geteh» 

hchts^Diffcrt'i-icrtiug,  Erst<  r  Beitnig.  Von  Prof. 
Johannes  Meisenheimcr.  Pp.  vii+149.  (Jena: 
Gustav  Fischer,  1909.}  Price  6.50  marln. 

1)   \  MOXG  the  mott  welcome  effects  of  the  Oar« 
^"V    win  cotnmemoration  held  last  year  at  Cam- 
bridge has  been  the  reappearance  of  Prof.  W'eismann 
in  the.  lists  as  a  chaiDpiun  of  the  doctrine  of  natural 
selection,  a  cauae  which  for  the  last  fif^  years  he 
has  never  ceased  to  defend  with  the  wfiote  weight  of 
his  authority  and  learning.    But  for  the  invitation 
from  Cambridge  to  contribute  to  the  memorial  volume 
published  on  tliat  occasion,  the  veteran  professor,  as 
he  informs  us  in  the  prL-face    to   his   "  Soloktlons- 
theorie,"  would  scarcely  have  undertaken  to  add  any- 
thing  to  his  former  writings  on  the  subject.  Now, 
however,  he  ha^  not  only  enriched  the  Cambridge 
"Festschrift"  with  the  English  essay  in  which  his 
views  are  so  admirably  stated,  bat  he  has  published 
!  the  same  treatise  in  German,  substantially  unnltered, 
I  but  with  the  addition  of  certain  passages  in  whicl^ 
his  conduMons  on  the  subject  of  the  reality  of  the 
'  selection-process  are  driven  home  with  fresji  force 
and  cogency. 

In  this  production  Weismann's  dialectical  aInUty 

and  literary  skill  shine  out  as  conspicuously  as  ever; 
and  it  would  be  difficult  to  find,  within  the  same 
compass,  an  equally  convincing  presentment  of  the 
case  for  Darwin's  conception  of  the  action  of  natural 
selection  in  the  formation  of  species,  or  one  more 
aptly  illustrated  by  examples  drawn  from  many 
departments  of  organic  nature.  While  so  much  con- 
tinues to  be  written  which  tends  to  overdoud  and 

confuse  the  simplicity  of  iho  Darwinian  position,  it  is 
refreshing  to  see  how  W'eisniann  goes  straight  to 
the  point,  brushing  aside  those  objections  that  pro> 
cced  from  impcrfict  appreciation  of  the  facts  to  be 
explained,  and  quietly  putting  in  their  proper  place, 
as  subordinate  to  the  selection-theory,  certain  wetU 
attested  phenomena  which  ha\c  in  some  qunrtpr<? 
been  suppo-itd  to  be  hostile  to  Darwinian  interpreta- 
tions. All  this  is  done  with  the  utmost  candour  and 
courtesy,  and  without  the  least  trace  of  arrogance  or 
contempt  for  adverse  opinion.  In  full  agreement  with 
both  Darwin  and  Wallace.  W'eismann  here  holds,  as 
he  has  always  done,  that  adaptation  is  a  universal 


tion  in  use  in  this  part  of  the  subject.    The  provi-   principle  in  the  world  of  life,  aiui  that  of  this  prin 


sion,  frr  /-JirZ-Pv,  s  ,7  instruction,  of  the  apparatus 
which  is  necessary  would,  we  fear,  form  a  difficulty 
in  some  physical  laboratories,  and,  paradoxical  as  it 
m.iy  seem,  not  Iea<t  in  those  in  which  researches 
dealing  with  the  subjects  of  the  book  ore  in  full  pro- 
gress. 

A  few  of  the  definitions  in  the  theoretical  sections 
ffquire  niure  careful  statement,  and  the  remarks  on 
the  law  of  decay  at  the  end  of  chapter  xil.  need 
revision.  The  book  is  also  capable  of  considerable 
tmprovement  in  literary  btvk-. 
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ciplc  selection  affords  the  one  and  only  possible 
explanation.  After  reading  the  masterly  defence  of 
the  position  to  be  found  on  pp.  4S--69  of  the  pre- 
sent treatise,  those  younger  biologists  who  may  have 
allowed  themselves  to  be  troubled  with  doubts  as  to 
whetfier,  after  all,  the  theory  of  adaptation  liy  selec- 
tion has  not  been  overdone  may  well  take  fresh 
courage  and  renew  their  confidence  in  Darwin's  solu- 
tion of  the  teleologicnl  problem. 

Sexual  ^^eleetion,  to  which  Darwin  attached  much 
j  importance,  has  been  vigorously  attacked  from  many 
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quarttrs.  Some  of  the  staunchrst  upholder!*  of 
natural  splpcfton,  including'  Wallace  himself,  look 
askance  at  the  theory  which  seeks  to  explain  certain 
features  of  colouring  and  other  ofnamcntBtion  in  male 
animals  as  the  result  of  female  preference.  Here 
also  Weismann  ranges  himself  unhesitatingly  00  the 
side  of  Darwin.  Sexual  selecdon  is  to  him  a  real 
and  active  trnnsformitie  (orce,  as  demonstrable  as 
natural  selection  itself,  and '  passing^  into  the  latter 
by  an  easy  transition.  A  specially  interesting  section 
cf  the  present  essay  deals  with  the  scent-produdng 
organs  of  male  Lepidoptera,  the  perfume  distributed 
from  which  is  now  known  in  \erv  many  cnsrs  to  li- 
as agreeable  to  the  human  perception  as  it  presum- 
ably  is  to  tliat  of  its  possessors  or  their  mates.  Wd»> 
mann's  own  ancitlary  thc<in'  of  ^.'criTiinal  sfloctir^n, 
•suggested  to  some  extent  by  Roux's  conception  of  the 
"struggle  of  parts,"  is  here  lucidly  expounded. 
Whether  the  theory  be  accepted  or  not  and  many, 
it  must  be  admitted,  have  found  it  unconvincing — 
there  is  no  doubt  that  it  would  aoeount  for  many  facts 

nt  present  not  ensy  of  explnnntion. 

(2J  The  second  treatise  is  of  a  different  character. 
It  contains  a  detailed  account  of  elaborate  experiments 
on  the  removal  and  transplant.Ttion  of  the  primary 
sexual  organs  in  the  larva  of  LymarUria  dispar,  com- 
monly known  as  the  "gipsy-moth."  Meisenhdmer 
has  succeeded,  by  the  help  of  the  galvanic  cautery,  in 
destroying  the  reproductive  glands  in  larvae  of  both 
sexes  at  variou<;  periods  of  growth,  beginning  with 
the  earliest  stage  after  emergence  from  the  ^gg.  In 
partly-grown  luvse  he  has  been  able  to  transplant 
the  male  primary  reproductive  orjL^ans  into  the  body  of 
a  female,  and  mce  versa.  As  principal  results  of  his 
experiments  he  conndcrs  hinwdf  to  ham  proved  the 
inability  of  the  reproductive  oll|«nS,  as  distinct  from 
mere  sex«charactcrs,  for  regeneration;  and  also  the 
absence  of  any  formative  stimulus  for  secondary  se-v- 
characters,  emanating  from  the  primary  sex-organs 
themselves.  A  tranqilanted  ovary  is  shown  to  have 
no  impeding  effect  on  the  development  of  the  male 
reproductive  apparatus,  while  the  ovary  itself  can 
reach  its  fully  mature  condition  when  artificially  in* 
seried  into  the  body  of  the  male.  The  regeneration 
of  sex-eharacters,  where  thi<;  takes  place,  is  entirely 
unaffected  by  the  absence  of  the  primary  sex-c^gans 
of  die  individual  oofwerned,  or  by  the  presence  of 
those  of  the  opposite  sex.  The  conditions  obtaining 
in  hermaphrodites  naturally  occurring  among  the 
Articulata  arc  similarly  adverse  to  the  theory  of  a 
special  formative  stimulus  for  the  secondary  sexual 
cliaracttrrs.  Meisenheimer  is,  of  course,  well  aware 
that  the  experimental  evidence  derived  from  verte. 
brates  seems,  prima  facie,  completely  at  variance  with 
his  own  results ;  but  he  adduces  much  ingenious  argu- 
ment with  the  purpose  of  showing  that  the  "  internal 
secretion"  of  the  testis  and  ovary,  which  is  cenainlv 
a  reality,  has  nevertheless  no  such  specific  influence 
on  sex-characters,  whether  somatic  or  psychic,  as  has 
been  supposed.  It  is.  according  to  him,  entirely  a 
matter  of  enhanced  or  impeded  exchange  of  materia! 
(StofTwcchsil).  ML'taboIism  is  partially  clucked  bv 
castration,  and  can  be  restored  by  the  artificial  re- 
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introduction  of  generative  products,  not  necessarily  ot 
the  same  species.  But  this  metabolism  is  not  sped* 
ally  concerned  with  the  sex-apparatus  or  secoodart 
characters,  and  any  cfTtct  it  may  have  thereon  i> 
incidental  and  not  essential.  The  author's  facts  ait 
undoubtedly  striking,  and  his  criticisnu  of  advene 
vi  v.  H  are  weighty.  But  his  argument  as  regaidt 
vertebrates  is  not  entirely  convincing. 

F.  A.  D. 


ai'R   BOOK  SHELF. 

MctalofiTaphv  il'riutniQ  from  Metals).  Being  a  full 
consideration  u(  the  .Nature  and  Properties  of  7,m 
and  .Aluminium,  and  their  i  reatment  a»  Piano- 
graphic  Printing  Surfaces.  By  Charles  Hampk 
Pp.  xvi  +  ijo.  (Leicester:  Kaitht^,  Lawrence  and 
Co.,  Ltd.    1909.)   Price  ^^..givt. 

This  tre.iti-e  [»riifessr'-  to  be' a  (<  \t-lHHik  on  the  sub- 
ject of  printing  from  metal  plates  instead  of  stern.-, 
and  is  addre^^sed  to  the  lithographic  trade.  The  term 
"  metalography "  is  a  word  invented  to  specify  this 
particular  form  of  printing  as  distinct  from  "metallic 
^'raphy  "  as  used  by  metamirgists  in  a  general  senw. 

.Mthough  metal  has  been  m  use  with  more  or  less 
success  during  the  past  centur)'.  it  is  evident  that  it 
is  fast  coming  into  more  general  demand.  Zinc  wa? 
first  used,  and  is  still  used  very  lar^-'ely,  but  aluminiunf 
has  more  recently  bten  employed  as  tlie  basi.-;  f>T 
taking  or  holding'thc  design  to  be  printed  from.  The 
readiness  to  which  either  metal  lends  itself  in  bending 
or  curving  has  in  turn  suggested  the  manufacture  c-t 
printing  machines  of  a  rotary  character,  and  the 
result  is  that  there  has  been  a  remarkable  development 
in  the  presses  used  in  producing  printed  work  by  the 
lithographic  method. 

For  s(.nie  classes  of  work  tlie  stone  is  "-lill  pr^ 
ferred,  and  [jrobably  better  results  can  f>e  < •t)t,iin«'<3 
from  this  material  in  some  instances;  but  if  tlie  ques- 
fion  of  first  cost  of  Stone  as  compared  with  imu'. 
[il.ites  is  to  be  Studied,  the  latter  arc  the  moi' 
economical.  Again,  the  question  of  <;pace  occupi^l 
and  the  great  w«ght  of  stones  for  both  storage  and 
carriage  must  be  considered.  As  already  indicated, 
the  introduction  of  metal  plates  has  alkm'ed  mne 
scope  for  the  machine-builder,  which  has  quickened 
antl  cheapened  the  output.  With  the  ordinary  liihn. 
graphic  stones,  \vhich  must  be  primed  ticni  tlir- 
■'  flat,"  it  was  hardly  [Hissiblc  that  the  old  lorms  n* 
presses  could  be  much  improved  upon. 

One  other  important  development  has  been  tbf 
introduction  of  the  rotary  off-set  presses  by  se^•eral 
manufacturers,  which  may  be  used  in  connection 
with  one  or  more  colours  in  printing.  Either  zinc  or 
iluminium  plates  may  be  used,  and  these  are  fastened 
riiund  a  cylinder,  which  gives  its  Impression  or  off- 
set 10  another  cylinder  fitted  with  a  rubber  --{ir.  r  ct 
filanket.  The  paper  to  be  printe<l  then  cunveyudbv 
i^'rippers  to  a  iliird  cylinder,  which  in  motion  recfivi^  j 
its  impression  from  that  which  is  covered  by  tif 
rubber. 

Very  good  results  are  given  on  cards,  or  even  roiiyt' 
paper,  without  previous  dampening  of  either  m.-^terial:  , 
this  obviates  the  employment  of  glazed  or  calendemi  j 
surfaces,  which  is  a  decided  advantage.   The  finidttd  | 

sheets  are  delivered  automatically  and  the  print'J  ' 
face  upu-irds,  so  that  the  work  can  be  easily  waichr^ 
in  eour--e  of  prothiction.    Such  machine';  as  these  will 
produce  1500  or  more  copies  per  hour,  fed  in  singly 
hand,  but  the  output  may  be  considerably  increMM 
hv  adopting  an  automatic  feeder. 

The  author  has  treated  tlie  whole  subject  fal  a  wrtv 
practical  manner,  and  his  long  experience  as  * 
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ii-chiiicnt  teacher  enables  him  to  put  the  luxik  into  a 
>uccinct  form,  suilable  alike  for  the  worki  r  and  foi- 
the  student.  The  volume  is  also  to  bi-  n  coniii;! ndt  d 
to  the  general  seeker  after  knowledge  of  the  printing 

yiodern  Tclcphof,>  i^raf^liv :  a  Pmct:  .:'  ''rnualnf  Work- 
»n^'  Mfthods  aitd  AppHi  utiou.  liy  t'atjtaiii  Owen 
U'heelor.  Pp.  80.  (London  :  Koss,  Ltd.,  1910.) 
Price,  paper,  is.  6d.;  bevelled  boards,  2s.  (yd. 

Captain  Owen  W'hkelkr  is  an  enthusiastic  and  suc- 
i-essful  user  of  telepholoi^r.i[)hic  Icns.s,  and  in  this 
small  volume  he  set-,  liow  n  his  experiences  in  plain 
languaj^'f.  and  i^ivi-  ihr  ruli  s  that  he  has  found  ser- 
viceable. He  rch  rs  only  to  il»e  lenses  issued  by  the 
publishers,  but  this  is  the  only  drawback  to  an 
eminently  practical  and  useful  treatise.  Seeing  that 
the  one  advantage  of  a  telepholographic  lens  is  that 
it  gives  the  image  on  a  larger  scale,  without  the  need 
for  an  equivalent  length  of  camera,  and  that  it  is  as 
.Tjiplii.  ih!r  to  near  asdo  distant  objects,  the  photo- 
graphs of  near  objects  is  very'  nifaj^rtily  dealt  with. 
Hut  this  is  rather  an  advaninf^i-  th.in  otherwise,  as  it 
indicates  that  the  author  treats  only  with  those 
matters  of  which  he  has  had  considerable  experience. 

The  two  details  that  the  author's  name  is  chiefly 
associated  with  are  the  use  of  a  hood  in  front  of  the 
tens  to  cut  off  eitraaeous  light,  and  the  use  of  nega- 
tive lenses  of  different  powers  for  different  magnifica- 
lions,  instead  of  trusting  to  variations  in  the  Icni;th 
>if  the  camera.  It  is  hardly  too  much  to  sav  that, 
trivial  .is  these  details  appe;»r,  Cipiaiii  Oufn  \\'heeIor 
has  by  means  of  them  revolutionised  the  practice  of 
outdoor  telephotography.  He  truly  claims  that  his 
photographs  bear  no  sigjn  of  their  special  method  of 
production,  the  flatness  and  fog  so  often  present  being 
completely  obviated.  The  long  hood  that  he  first 
caused  to  be  available  had  a  rectangular  opening  in 
front,  and  was  of  liber.-d  dimensions — here  he  seems 
to  refer  only  to  telescoping  tubes  little,  if  aiiy,  larijer 
than  the  outside  of  the  lens  mount  If  this  is  so,  it 
is  distinctly  a  step  backwards  in  elliciency,  though  the 
alurniiiiiini  tubes  may  be  more  appreciated  by  the 
manuiacturing  optician.  Concerning  the  choice  of 
lenses.  wiUi  an  ordinary  half-plate  camera  aiMi  a  lens 
of  about  seven  inches  focal  length,  and  a  camera 
extenrion  of  fourteen  inch««,  the  author  advises 
negative  lense.s  from  about  .v^-inches  Id  i-inch  focal 
length,  the  last  giving  an  «quival<nt  focal  length 
I'i  about  8  feet,  or  .1  ma^^mitication  of  about  four- 
f'^fo  di.iniefers.     I  Ik-  ape  rture  of  such  a  combination 

bvioii-ly  must  be  small,  hut  he  doi-s  not  find  dififrac- 
tion  to  interfere  vitallv  with  definition,  even  at  an 
aperture  of  f/480.  There  are  many  excellent  illus- 
trations in  the  book,  and  a  final  chapter  on  telephoto- 
graphy as  applied  to  the  special  requirements  of  tfie 
anny  and  navy.  C.  J. 

A  Text- Book  of  \ervous  Diseases.    By  Dr.  W.  Aldren- 
Turner  and  T.  Grainger  Stewart.     Pp.  xvii+6o7. 

(London  ;  J.  and  A.  Churchill.  i<)io.)  Prirr  iSs.  net. 

This  book  has  been  written  for  the  purpose  of  provid- 
ing Uif  pr.ictitioner  and  senior  student  with  a  short 
and  practical  account  of  the  diseases  of  the  nervous 
system,  and  is  not  expected  to  take  the  place  of  the 
larger  worit*  on  the  same  branch  of  medidoe.  Owing 
to  die  limitation  pilaced  upon  tlM  sixe  of  the  booic.  tlie 
description  of  certain  disorders,  such  as  myxoedema 
and  acromegaly,  usually  contained  in  «'orks  of  this 
dtsrrifition,  has  been  omitted.  This  we  cannot  but 
regard  as  an  advantage,  for  there  seems  no  scientific 
rvason  w  hy  diseases  of  ductley-  uLii  ds  should  be  Cata- 
logued with  diseases  of  the  nervous  system. 
It  is  of  tfie  utmost  importance,  in  dealbig  with 
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organic  nervous  affections,  that  ih.'  stiid.nt  should 
[>ossess  an  efticicnt  knowlidi^-L'  ut  anati.my,  ,ind  tx- 
aecjiiairUi-d  u  ilh  scime  nirthodic.d  [-l.m  for  the  clinical 
examination  of  the  nerwus  system.  We  are  happy 
to  find  in  this  work  a  short  but  clear  and  satis* 
factory  description  of  the  various  tests  which  are 
available  to  inform  us  as  to  whether  a  given  svstem 
is  normal  or  i»ot.  There  is  no  obfuscating  mass  of 
detail  from  which  the  student  has  by  long  experience 
to  abstract  the  usrful  and  eliminate  the  comparatively 
unimportant,  but  a  clear,  succinei  presmtment  of  all 
that  is  rcalh'  essential.  'J  he  anatomical  chapters  are 
similarly  well  rendered.  The  book,  so  far  as  organic 
nervous  disorder  is  concerned,  is  singularly  replete, 
and  we  can  think  of  no  recognised  affection  which  has 
escaped  adequate  attention.  Considering  the  relative 
proportioo  of  the  incidence  of  organic  and  of  tlw  iO« 
called  functional  disorders,  we  cannot  but  regard  it 
as  rather  a  pity  that  more  space  has  not  been  devoted 
to  the  symptoms,  diagnosis,  and  treatment  of  the  latter 
class.  Herein,  however,  the  authors  are  only  following 
the  trend  of  British  neurology,  which  has  always  been 
rathor  in  the  direction  of  the  study  of  organic  disease. 
In  these  days,  when  such  an  enormous  amount  of 
work  is  being  done  by  non-scientific  bodies  fai  die 
treatment  of  functional  maladies,  it  becomes  very 
necessary  for  die  trained  physician,  with  his  infinitely 
superior  opportunities,  to  make  himself  familiar  with 
therapeutic  measures  suitable  for  such  ailments.  Only 
in  this  wav  can  unfortunate  sufferers  be  saved  from 
those  errors  of  diagnosis  which  untrained  and  self- 
constituted  (irofcssors  of  certain  modes  of  therapeutics 
are  frequently  making,  and  which  are  so  often  of  fatal 
consequence.  Tiie  illustrations  and  dia^'rams  with 
which  the  book  is  garnished  are  admirable,  and  are 
most  helpful  in  illuminating  the  teat.  The  work 
cannot,  we  think,  fail  to  be  of  assistance  to  tiiose  for 
whom  it  Is  intended,  that  is,  to  the  student  and  prac- 
titioner. 

Australasian  Medical  Congress.  Transactions  of  the 
Eighth  Session  held  in  Melbourne,  Victoria, 
October.   K>o8.    Vols,  t.,  ii.,  iii.    (Victoria:  J. 

Kemp.  Melbourne,  loeiq.) 

These  three  volumes  of  transactions  are  sure  evidence, 
if  that  were  needed,  of  the  activity  of  our  kinsfolk 
over  the  sea  in  matters  medical,  it  is  quite  impossible 
in  a  short  space  to  deal  with  dietr  subjeet«matter, 

which  embraces  the  whole  range  of  medicine,  surgery 
and  gynax?ology,  anatomy  and  physiology,  pathology, 
bacterioloi^\'  and  public  h'-.dth. 

Dr.  Julian  Smiiii  discusses  the  opsonic  test  and  its 
applications  to  tubi-rcuiosis.  He  considers  that  in  com- 
petent hands  opsonic  determinations  are  trustworthy 
and  accurate,  and  in  many  cases  invaluable  m  an 
aid  in  diagnosis  and  a  ^uide  to  therapeutic  nwantfes. 
Various  papers  deal  with  tuberculin  and  sanatorium 
treatment  in  tuberculosis.  Prof.  Welsh,  Dr.  Chap- 
man, and  Mr.  Storey  discuss  some  applications  of 
the  preci|)itin  reaction  in  the  di<t^;nosis  of  hydatid 
disease.  It  w  .is  found  bv  WeUii  and  Chapman  that 
the  biiMhd  serimi  of  a  fi.itieni  sulferiniij  from  hvd.itid 
disease,  which  is  relatively  common  in  Australia, 
gives  a  precipitate  with  the  fluid  of  the  hydatid  cyst. 
In  the  present  paper  the  extension  of  the  test  by  the 
use  of  oM  1))Nlatid  lluids  is  discussed.  Haemo- 
gregarine  parasites  in  a  marsupial  flying  squirrel 
and  in  the  native  cat  are  described  by  Drs.  Welsh, 
Barlintr.  Dalyell,  and  Burfitt,  and  Dr.  Elkington 
describes  a  new  cestode  worm  {Dibothrioeephalus 
parvus]  obtained  from  ,a  Syrian  patient.  The  volumes 
are  well  printed,  and  illustrated  with  many  excellent 
plates. 
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XlXas  of  /.i/'im.M-  Vciictation.  With  exjifanntory 
text.  Editnl  by  Prof.  M.  Miyoshi.  Sit  xiii., 
plates  S«>-i|2,  pp.  6:  Coast  W't^ctation  <>/  Mtdtilc 
Japan.  Set  .\«v.,  p!at«s  03-101,  pp.  7:  .Slountaiti 
Vegttution  of  Northrrn  jupan.  (Tokyo :  L.  P. 
Maruya  and  Co.,  Ltd. ;  London :  W.  'Wesley  and 
Son.  1909.) 

Tut  scries  of  bot.Tnical  plntes  illustrating  Japanese 
vegetation,  of  whicii  the  two  sets  under  notice  are 
late  numbers,  arc  phototyp.  reproductions  illustrating 

S>lant-landscapes  and  a  few  cultivatedplants.  arranged 
or  the  most  part  topographically.  The  thirteenth  set 
eontains  photographs  of  a  temperate  region,  in  which 
Pinus  Thunbergu  is  a  typical  tree  along  the  coast. 
It  is  shown  with  a  foreground  in  one  case  of  Rosa 
riif:osa.  and  in  another  of  Calyslegia  sotdaneUa. 
Another  photograph  represents  a  brt^id  expanse  of 
the  Calystegia,  and  two  plates  show  a  curious 
segregation  of  in.ile  and  female  plants  of  Carex 
mactocephali.  Thf  nine  plates  forming  the  fourteenth 
9et  are  lal<i  n  :ii.)m  three  different  mountains.  Two 
photographs  taken  on  Mount  .^ma  depict  Rhodo- 
iendfon  Albreehtii  and  a  natural  double-flowered 
varietv  of  Rhododendron  hraehyearpum.  The  scenes 
from  ^ount  lidc  include  a  fine  spread  of  Phylloioce 
alcutica  interspersed  with  Gcudj  ihvtuloidt's .  and  an 
association  of  ('icrauimu  diiriirii  iiin  uiili  Adciiophora 
polymoT(>ha.  Mount"  Iwatc  is  the  station  which  pro- 
vides an  unexpected  combination  of  Khododcnaron 
kamtsekaticum  and  l'im:iiirula  vulgaris.  The  illus- 
trations, measuring  alx>ut  nine  inches  by  six  inches, 
are  remarlcabh^  sharp  and  well  defmed,  and  arc  highly 
creditable  to  Prof.  M.  Mivoebt  and  Mr.  G.  Nakhara, 
who  are  reqxmdUe  for  Ine  original  native*. 

ActuaUtds  scientifiques.  Bv  Max  de  Nansouty.  Pp. 
^80.   (Paris:  Sciitdcher'Frtoes,  1909.)   Price  3.50 

francs. 

This  interesting  "annual"  of  M.  Max  de  Nansouty, 
the  sixth  to  appear,  will  be  welcomed  by  the  general 
reader  anxious  to  acquaint  himself,  in  as  pleasant  a 
manner  as  possible,  with  the  more  popular  of  the 
recent  advances  hi  science.  Tt  is  natural  in  this  issue 
to  see  1,'reat  prominence  ^\\vr:  to  tli--  problems  in 
conncclion  with  aviation  and  tu  eltctiicity  in  its 
applications,  but  readers  will  find  that  most  branches 
of  science  have  been  drawn  upon  to  produce  an  inter- 
esting miscellany.  The  volume  may  be  recommended 
specially  to  students  of  science  anxious  to  keep  up 
thdr  French  without  neglecting  thdr  own  special  wont 
unduly. 

Mathematical  Tables:  with  Full  Tables  of  Mathe- 
matical and  General  Constants.  By  R.  W.  M. 
Oibbs  and  G.  E.  Ricliards.  Pp.  17.  (London : 
Christophers,  n.d.)  Price  Sd.  net. 

These  conveniently  arranged  tables  provide  all  that  j 
pupils  in  ordin.-iry  secondary"  school*  and  technical 
classes  require  ill  tt\t  ir  m.ithematical  and  science 
lessons.  Thev  include  logarithms  and  anlilogariihms, 
natural  and  logarithmic  sines  and  cosines,  tangents 
and  cotangents,  and  tables  of  formuliB  and  data. 

Weighing  and  Meusuriug.  A  Short  Course  of  Prac- 
tical Exercises  in  EJetnentary  Mathenuitics  and 

Physics.  By  W.  J.  Dobbs.  Pp'.  ix-n76.  (London: 
Methuen  and  Co..  19 10.)    Price  2S. 

THOtWH  there  is  little  that  is  new  either  in  the  method 
or  contents  of  this  book,  teachers  will  find  here  a 
dear,  well^irranged  set  of  practical  lessons  on  the 
nneasurement  of  length,  area,  volume,  m.-iss.  and 
density.  .\n  abundant  provision  of  questions-  original 
and  otherwise — has  been  made,  especially  for  candi- 
dates  in  the  Army  Qualifying  E.xanii nation. 
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LETTERS  TO  THE  EDITOR. 
[The  Editor  doe*  not  hold  kimie^  respenubh  for  opMom 
expressed  by  his  eorrtsponients.  KnOur  emh$WH4ertaike 
to  return,  or  to  rorre^l^ond  with  the  tOfjlSTf  of,  rejectti 
tnanuicripti  intended  for  this  or  any  other  part  of  Natvu. 
liTe  aelic*  is  taken  ef  cMiqrinoiis  connmmiMtfoiss.] 


A  Bpoage  wffh  a  Sittecovs  and  Caleafsoai  SkaUloB. 

In  Wn^f's  "Zookigical  Results,"  part  iv.,  1900.  J.  J. 
Lister  Jsstnfcsd  eertain  small  columnar  coral-like  organising 
from  35-too  fathons  off  Lifu  and  Funafuti  as  calcareous 
sponges.   He  named  them  Astrosclera  witUyana,  and,  oa 
account  of  their  isolated  position,  placed  them  in  a  oev 
family— Astroscleridx.   The  skeleton  was  formed  of  minute 
calcareous  spherules,  separate  above,  but  weld  ci   b  !oie 
into  solid  walls  and  blocks,  the  spherules  being  form- d  ich 
in  a  single  cell- 
Recently  Dr.  C.  W.  .Andrews  obf.Ttned  from  4''  fj:lt:r:;« 
off  Christmas  Island  four  rr.or''  >p'  Li:i.'-ns  tif  :li";s  spon^- 
.\   decalcified  section  shtnvfd   th.ir    .Astrosclera   was  prot)- 
ably  a   siliceous    Ectyonine  spoii^i»>,    for   its  cnn.1l  walls 
wire    bristling   with    spiny    nai  l-sh.ipcd    siliceous  spicule* 
{Fig-  2].    I  concluded  that  this  siliceous  spoiij;'--  h.ivl  iorm-^ 
a  suppl'-mentary  calcareous  sk'  Ictori  from  foreiga  particl-i 
wliich    h.Td   been   picked   up   from  outside,   so  extrcm-!. 
improbable  did  it  seem  that  a  sponge  could  secrete  boili 
lime  and  tiles.  Later  preparations,  howevtr,  have  shorn 
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me  that  Lister  was  right,  and  that  each  spherule  (appar- 
ently of  conchitc)  is  formed  in  a  single  cell  (Fig.  3). 

Fig.  I  is  that  of  a  living  specimen  and  not  of  a  dcid 
stork,  and  yet  1  can  find  no  trace  of  anything  else  than 
sponge  tissue  and  spherule  cells.  Further,  the  supcrfici.il 
^^•;lt;ltc  grooves  whiLii  .ir  '  r  \L.iv;iti  J  in  ihr  r;ilcnr»-ous  mass 
ar'-  foriii'.tl  by  the  ti  rniina!  cNh.il.ui;  c.m.Us  of  .i  sponge. 

I  continue  to  regard  Astroscltra  as  a  siliceous  spong'", 
though  I  have  just  become  aware  that  an  eminent  German 
zoologist  has  a  very  different  opinion  concerning  its 
nature.  .Assuming  that  my  theory  ;s  correct,  .Astrosclera 
may  possibly  owe  its  unique  character  to  an  ancestral 
habit  of  picking  up  foreign  particles — in  this  case— of 
calcareous  detritus,  for  the  sponge  has  only  been  found  on 
coral  reefs.  Some  of  the  lime  would  dissolve  and  become 
re-crystallised  in  the  connective  tissue  cells.  When  once 
this  character  had  been  acquired,  thf  clumsy  method  of 
the  sponge  choking  itself  up  w::n  (U'biis  would  be  re- 
placed by  the  more  "  scientific  '*  process  of  elaborating  lime 
direct  from  the  s''a  water.  I  hope  soon  tO  Set  fOCth  in 
detail  the  pros  and  coits.  of  this  throrv. 

R.  KtRKPATRICX. 

British  Museum  (Natural  History),  South  Kensington. 
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A  Difference  in  the  Photoelectric  Effect  ceoMd  bjr 
lacident  «od  Otverfent  Light. 

\k  a  letter  dated  April  a6  which  appeared  in  Katurs  of 
May  12,  Mr.  Stuhlmann,  of  Princeton  Universitj',  U.S.Am 
describes  some  experiments  which  he  has  carried  out  on 
ihe  photoelectric  effect  of  incident  and  emergent  light.  I 
should  like  to  mention  that  I  have  been  carrying  out  some 
experiments  on  the  same  subject  at  the  Cavendish  Labora- 
tory, Cambridge,  and  obtained  the  same  effect  as  thit 
described  quite  recently  by  Mr.  Stuhhnanii.  The  experi- 
ments were  coiuplctcd  more  ilian  two  iiiLiiiths  ago,  and 
the  results  obtained  d'Si-ribeJ  \\\  a  paper  conununicatcd 
by  Sir  J.  J.  Thomson  tkj  tiie  Royal  Society  on  March  aj. 
In  view  ol  the  appearance  of  tks  above  letter  tilCJ  may 
be  briefly  described  here. 

.\  t)iin  uuartz  jtlate  was  cover'-d  witli  a  very  thin  film 
of  platinum  in  a  discharge  tubr-  b\  directing  the  discharge 
(r<'ni  .1  platinum  kathi>de  nn  to  it.  The  kathod'^  radiation 
per  uiiit  time,  from  the  film  under  the  influence  oi  ultra- 
violet light  was  mea>iired  (i)  when  a  constant  be.im  of 
ultra-violet  liijhi  was  incident  at  right  angles  to  the  film  ; 
(2)  v^lv:■n  th.-  Ix-ani  cnicrgod  from  thp  tiliii.  passing;  in  this 
ras"  first  through  the  quartz  plate.  i'hi'  int'^nsiti-s  of  th*- 
ka'I'.ode  r.-idi.itions  were  found  to  be  as  i  to  nr*,  whil-' 
the  ini''tisit i.:s  of  the  incident  and  emergent  beams  were 
as  I  to  I.  5.  riie  conelusion  that  can  be  drawn  from  the 
'Tp-rinv  Ills  is  that  an  electron  liberated  by  ultra-violet 
1  -ht  luw  .1  (Oinpon.-n:  of  motiou  In  thft  direction  of  pro- 
pagation of  the  exciting  light. 

Cambridge!  May  1^  R.  D.  Yajuwm. 

Staan  Tables. 

Is  Natlke  of  April  21  .i  \  i'w  .ippeared  )l  Profs.  Marks 
and  Davis  s  excellent  new  tdbles  of  •■t'-ani  prapenies,  in 
which  it  is  stated,  without  oualificatLon,  that  the  new 
calculations  of  the  total  Iveat  of  saturat'  d  bteam  arc  has«*d 
upjn  a  iecond-degrcL*  equation  H&n  +  !i(  +  i(".  Botli  in 
e.xplanatory  not<3ji  to  fh"  !ablp<,  .Tnd  ■^till  more  emph.uii - 
V.\  and  repeatedly  in  a  pnp.:-r  printed  in  the  rroi.  .\ni. 
\;cid.  .Arts  and  .Srie:ir':-s,  March,  1910,  the  authois  state 
t'at  this  equation  d'j.->  not  apply  outride  th'-  limits 
200'^-4<x>^  F.  Simple  i;um''rical  t^^ts  also  prov  that  th" 
tabular  fij^iiri-s  do  not  ayree  with  thl';  formula  outside  tlv-se 
limits,  and  the  formula  would  give  H  its  niaxinumi  value 
at  7Jj'  F.  higher  temperature,  and  four  heat  unit-;  mor- 
in  quantity,  than  the  tables  make  it.  .Mr.  Davis  says  that 
■10  formuia  yet  discovered  will  apply  throughout  the  full 
range,  and  above  about  450*  F,  the  figures  given  are  not 
credited  with  a  high  degree  of  accuracy  or  certainty. 

Basing  upon  these  new  tables.  I  constructed  a  formula 
for  total  heat,  which  was  published  on  December  24,  iqoo, 
in  the  Etifiincer,  and  gives  the  tabular  results  with  prac- 
tical exactitude  from  70'  to  500*  F.,  that  is,  from  036 
to  684  lb.  per  sq.  inch  absolute  pressure.    Thi»  formula  b 

H  =  i8j6  +  t-io'-r8(t6ao-f). 

The  following  are  its  '^errort*'  as  compared  with  Harlc* 
and  Davis's  table*  :— 


H  Diff  I  -t7 

/•  F. 
HDUr. 


JO       0o       fo  b 

-in   -11   -ft"r  -•■J 


(JO  !«• 

+♦•«  -O'f 

•9ft      900      130      4M      4S»      9M  <M 
■tfi  +0    +•"«  4'a4'9 

The  order  of  aeettracy  aimed  at  in  this  formuta  it  further 
illustrated  by  the  factors  o^sS*  0^7,  i-oo66k  and  i<o5s 
havltig  beea  tried  fdr  the  term  m  I  instead  of  t.  and  liaving 
failed:  whiltt  ia  place  of  10* 1,350,000,  one  of  the 
factors  whicli  was  tried  and  failed  was  1,351,150. 

The  maximum  value  of  H  given  by  this  formula  is  1210, 
which  is  identical  with  that  of  the  tables,  but  it  occurs  at 
jOt'  instead  of  dfSo".  Exactitude  in  placing  this  tempera- 
ture of  maximum  H  by  the  purely  graphic  analysis  of  a 
very  few  experimental  results  in  its  neighbourhood  which 
was  used  by  Marks  and  Davis,  is  evidently  impossible.  The 
tables  do  not  venture  to  give  any  values  of  H  above  600"  F. 
My  formula  may  verv  llkelv  give  considerable  errors  ne.ir 
the  "critical  point,"  \i.!iich  is  somewhere  near  ine'  1" 
Here  other  physical  Inilus'nces  probably  bTonie  prominent, 
a*  also.  \-rv  probably,  at  low  temp' r  lUi- .>s  n.'ar  that  of 
maximum  water  densitv.  Kodert  H.  SuiTH. 

J  Thirtmere  Rnai.  ^r:  jt'iitn.  S.W.,  Maya. 


I  NOTICED  at  the  time  of  its  publ. cation  in  the  Engineer 
Prof.  Smith's  communication  of  the  discovery  of  an 
empirical  formula  which  would  represent  the  values  of  the 
total  heat  even  more  accurately  than  that  of  .Messrs.  Marks 
and  Davis.  When  speaking  of  their  own  formula  the 
authors  remarked  {fip.  100-1) : — "  It  has  been  used  for 
the  range  above  3 is  in  tlieae  tables";  but  they  evidently 
meant  to  limit  the  range  to  400!"  p.,  although  this  is  not 
clearly  expressed  in  the  paragraph  from  which  the  above 
extract  is  taken. 

I  agree  with  Prof.  Smith  that  it  is  too  much  to  OzpecC 
any  empirical  formula  to  predict  what  will  occur  at  the 
"  critical  point."  Tin  Rbvuwir. 

Fireball  In  SimliiiM. 

On  May  to,  at  ftt*  $m*  a.m.»  a  magnificent  meteor 
was  seen  by  many  oMerwn  in  die  Wdtands.  I  have  read 
a  considerable  number  of  descriptions  of  the  object,  but 
I  hey  are  not  very  definite.  The  meteor  was  witnessed  bv 
persons  not  well  veraed  in  asirotiomy  and  eiact  positions 
lor  the  apparent  flight.  It  was  a  brilliant  object  with 
a  bluish  nucleus  and  tail  of  r>  d  sparks ;  the  observed 
vcdocity  was  moderate.  Though  the  sun  was  shining 
i!ie  irieteor  shone  with  conspicuous  effect,  and  ir.vjr.;  than 
one  person  supposed  it  to  be  Hallcy's  comet,  or,  at  any 
rate,  a  fragment  of  that  body. 

Seen  from  Birmingham,  the  meteor's  path  w.is  from 
the  north-east  to  north-west,  and  one  go.>i  ob>ers';<ii.in 
ascribv-s  to  it  an  altitude  of  .^o  degrees  in  a  peri.'ttlv  hori- 
zontal course.  It  is  Jilticult  to  assign  the  real  path.  I'ut 
an  approximate  romputation  pkif.:s  it.",  height  it  froai 
about  8j  to  \}  mill  s  nloni^  a  luminous  trajert.jry  of  nearly 
100  miles  at  a  v-  lociiy  of  20  miles  per  s.-ionil.  The  posi- 
tion of  the  radi.mt  puint  is  doubtful,  but  srvtral  of  "he 
ubscrvations  ind;i-.»te  it  in  ,\tu  ifja  or  Ferseus.  i  he  meteor 
travelled  over  the  r-'t^ion  of  Yorkshire  or  Lincolnshire 
towards  the  ilisirict  ol  Liverpool,  but  In  the  ab*enc«  of 
mote  .  xact  materials  it  if  quitS  iBVOOible  tO  derive  the 
paiii  Willi  certainty. 

No  stars  l:"'inij  visible  in  the  hrifjht  blue  of  the  May 
morning  which  pres-jited  this  unusual  celf-^tia!  pheno- 
menon, the  observc-i  could  not  locate-  the  [)o>ition  with 
the  required  arciirac\  ;  but  it  is  hopeij  that  furtli.  r  observa- 
tions will  con\e  in  from  the  northern  counties  of  England. 
i'hf  ■'  da\li^hc  iirebali  "  of  May  10  last  reminds  us  of  a 
similarly  lirilliant  object  which  flashed  out  amid  tlv:  sun- 
shine on  (jcti  bT  6  last  .^t  q  40  a.m.       \V.  F.  Denning. 
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Observations  of  Halley  s  Comet  and  Venus. 

It  may  interest  readers  of  Natube  to  know  that  the 
planet  V'enui  •.x.n'-  visible — plainly  visible — in  Natal  all  day 
to-day  up  to  ilv  tini.*  of  its  setting.  The  air  was  wonder- 
fully clear  and  free  from  dust  or  moisture.  At  four  o'clock 
in  the  morning  Venus  was  unusually  brilliant,  tlie  Ught 
therefrom  shining  into  my  bedroom.  Halley's  comet  roco 
above  the  horizon  at  alietti  4.30,  and,  although  distinctly 
%'isibk  to  the  n  l!^■•  'I  ey»,  was  pale  and  insignificant  com- 
pared to  the  i'  1  Hy  six  o'clock  the  comet  \va-  n.' 
longer  visiblci  liaving  paled  away  before  the  sun  had 
actually  risen.  At  mid-day  excited  gronps  of  natives  and 
Europe.T"«  were  basing  with  wonder  at  what  was  mii- 
takenl;.'  considereo  to  b-  ll.dley's  comet  visible  in  broad 
dayligi)t !  Venus  was  then  in  the  zenitbt  Iter  glory  defy- 
ing the  power  of  the  mid-day  sun.         E.  T.  Minisxs.' 

Pietermaritzburg,  Natal,  .\pril  13. 

Earwigs  of  India. 

lit  Natiiiis  of  April  14  was  publidied  a  review  of  mv 
half-volume  on  the  Derraaptera  in  the  "  Fauna  of  British 
India  "  scries,  in  which  the  reviewer  directed  attention 
to  a  most  regrettable  oversight  on  my  part  in  omitting  to 
allude  to  the  British  Museum  when  acknowledging  the 
various  sources  which  supplied  me  with  material. 

Fortunately,  the  frequent  references  in  the  text  betray 
my  indebtfdnrs<,  but  I  should  be  glad  to  take  advantage 
of  the  hospitality  of  your  pages  to  make  amends,  at  the 
•-anv:'  t'ni.'  thankir.;;;  your  reviewer  foi  p.:>;ruini;  out  this 
f.xtraordinary  omission,  by  expressinij  now  my  apprecia- 
tion of  the  invariable  and  well-known  courtesy  of  tny  gOOd 
friends  among  the  officials  of  the  museum. 

Eastrv.  Kent.  Mav  5.  Malcolk  Bl'R«. 
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T//£  TOTAL  SOLAR  ECLIPSE  OF  MAY  9.  1910. 

IT  was  rtpttrtid  in  last  week's  Natlrf.  thai,  owing 
lo  very  unfavourable  weather  cunditions,  the 
eclipse  of  ihc  sun.  visible  from  Tasmania,  could  not  b<- 
dbserved  at  all.  In  spite  of  the  fact  that  the  weather 
cunditions  in  that  month  w«'re  not  considered  to  be 
very  favourable,  the  parties  that  set  out  from  England 
and  Australia  did  not  expect  to  have  to  contend  with 
the  very  abnormal  weather  that  they  actually  experi- 
enced. Indeed,  the  southern  |)art  of  .Australia  has, 
accordinjj  to  recent  mails,  been  suffering  also  from 
w rather  frolics,  so  that  thes<?  exceptional  conditions 
were  not  limited  to  the  eclips*  stations. 

Those  who  have  been  out  on  eclipse  expeditions 
can  quite  understand  the  amount  of  work  involvei! 
in  the  erection  and  adjustment  of  several  hij;h-powered 
instruments.  Inder  such  conditions  as  "only  two 
fine  days  in  the  last  fortnight ;  terrific  (L^ales  and 
thunder  frequent,"  as  Mr.  Frank  K.  McClean  reports 
from  his  scition,  an  idea  will  be  feathered  of  the 
difficulties  under  which  he  and  his  jwirly  had  to 
labour. 

.Mlhough  the  results  of  the  eclipse  are  nejjative,  it 
is  nevertheless  of  interest  to  place  on  r<'c<)rd  th** 
elaborate  instrumental  equipment  which  Mr.  McClean 
took  out  with  him  to  use.  They  consisted  in  the 
main  of  two  spectrographs  for  obtaining  photographs 
of  the  spectra  of  the  chromosphere  and  corona,  and 
three  coronagraphs  of  different  powers  for  securing 


Brooks,  Sxdney;  J.  \\'<>rthin^;ti)n,  Engl.ind ;  II, 
Winkelmann,  .\uckland;  .Mian  Young.  England; 
S.  G.  Dowsett,  .Auckland ;  and  Ernest  Jeffs  (steward;, 
.Auckland ;  .Arthur  Wilson  (assistant  steward  and  car- 
penter), Hobart. 

April  4.  Kiio. 
On  arriving  nt  llob.irt  on  M.-irch  24  I  found  that  Mr 
Brooks  and  Air.  Worthington  had  alre.idy  obt.Tiii»"d  much 
information  .ibout  the  possible  localities  for  th'-  Eclipv 
Camp.  .Mr.  Worthington  had  also  examined  the  '•ast  coisx 
to  tho  south  of  Hobarl,  and  from  him  I  learnt  that  th«» 
was  no  really  good  site  to  be  obtained.  Later  we  thrn 
mad<>  a  short  excursion  south,  and  found  that  the  whole 
of  the  country  w.ns  mountainous  and  covered  with  bush, 
while,  except  for  the  road,  which  never  went  far  froaj  tlv 
sea,  there  was  no  possible  means  of  communication.  .\i 
Dover,  on  Port  Kspcrance,  there  was  a  gap  running 
through  thps*-  mountains,  and  from  Hope  Island  in  th? 
liartHiur  a  fair  view  rould  be  obtained,  giving  for  som* 
20°  in  azimuth  a  horizon  not  rising  more  than  3'  above 
the  horizontal.  This  was  a  pos^lj;^  place,  but  owing  to 
the  presence  of  .Adamson  Peak,  4000  feet  high,  in  the  fieW 
of  view,  there  was  a  great  probability  of  clouds  even  with 
the  rest  of  thr  sky  clear.  \Ve  did  not  visit  Bruni  Island 
as  thf  Australian  exp»'dition  hail  chosen  their  site  thrr». 
and  also  because  the  altitude  of  the  sun  was  only  t>J° 
at  eclipse.  Having  found  that  the  east  coast  offered  no 
reasonable  site  for  observation,  the  south-west  coast  wa« 
next  visit<-d.  To  do  this  it  was  necessarj'  to  take  the  train 
10  I.auncrston  and  Burnie  on  the  north  coast,  and  the 
following  day  (ravel  by  Zeehan  to  Strahan.  also  by  rail. 
Mr.  Hughes,  the  manager  of  the  Union  Steamship  Co. 


Fig.  I. 


records  of  the  form  of  the  corona.  In  connection  with 
these  instruments  he  took  with  him  a  large  .21-inch 
siderostat  and  a  i<>-inch  coelostat,  to  feed  the  above 
instruments  with  li»;ht  from  the  eclipsed  sun.  In 
addition  to  these,  he  had  seveVal  instruments  of  minor 
importance.  With  such  a  fine  equipment  and  such 
willing  hel|>ers  it  is  a  pity  that  it  was  not  possible 
to  make  an  attack  on  the  t^clipsed  sun. 

It  will  bt-  remembered  that  the  eclipse  track 
traversed  the  southern  p.irt  i>f  Tasmania.  .As  the 
.Australian  partv  occupied  Bruni  Island,  Mr.  McClean, 
in  order  to  obviate  any  local  bad  weather  condition, 
set  himself  the  task  of  selecting  another  site.  This 
scattering  of  eclipse  parties  along  the  path  of  the 
moon's  shadow  on  the  earth  is  usually  done  when 
possible;  but  sometimes,  as  in  this  case,  very  con- 
siderable extra  labour  and  difficulties  arc  met  with, 
as  it  necessitates  the  additional  equipment  of  the 
expedition  with  all  the  requirements  for  catnp,  food, 
extra  help.  Kc.  Such  impediments  were  not  likelv  to 
deter  Mr.  McClean  from  roughing  it  in  some  lonely 
spot  away  from  all  civilisation.  In  order  lo  give  the 
reader  some  idea  of  the  trouble  he  took  in  selecting 
a  site  and  some  details  of  the  spot  he  finally  deter- 
mined upon,  the  following  communication  I  have 
received  from  him  will  ser\"e  this  purpose.  I  may. 
however,  preface  this  account  by  stating  the  names  of 
Ihc  memlMTs,  up  to  the  date  of  his  letter,  which 
formed  his  partv: — F.  K.  McClean,  Enghutd ;  Joseph 
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at  Hobart,  had  communicated  through  to  arrange  for 
their  steamer,  the  H'atn«i,  to  call  in  at  Port  Davey  aftrr 
leaving  .Strahan  on  its  way  to  Hobart,  and  we  were  met 
by  Mr.  Eva,  the  local  manager  of  the  company,  who  did 
everything  possible  to  assist  in  the  arrangement.  .Accord- 
ingly, on  the  next  day  we  started  on  the  Wainui  undfr 
Captain  Livingstone,  and  early  the  following  morning 
found  ourselves  in  Port  Davey,  and  were  on  shore  before 
sunrise. 

We  first  ascended  the  hills  south  of  Bathurst  Channel 
to  get  a  general  view  of  the  country.  In  every  direction 
rose  hills  and  mountains  from  600  feet  to  1000  feet  high, 
and  _  between  them  were  stretches  of  land-locked  watfr 
leading  out  into  Port  Davey  proper  and  the  Southern 
Ocean.  Some  of  the  mountains  were  masses  of  almost 
bare  rock,  while  others  looked  as  though  covered  with 
smooth  grass,  which,  however,  when  traversed,  were  found 
to  be  mostly  scrub  growth  of  1  or  2  feet  depth.  Th» 
more  distant  mountains  and  those  on  the  west  sid"  of  th<^ 
harbour  were  heavily  timbered.  In  the  valle\  s  were 
patches  of  bush  and  small  streams  of  water,  brownish  in 
colour.  The  place  was  without  population,  thnre  being  no 
food  except  that  placed  in  a  refuge  for  shipwrecked  persons, 
and  the  country  to  the  back  being  so  mountainous  and  so 
thickly  wooded  that  only  a  few  persons  have  ever  broken 
their  way  through  to  the  east  and  north.  There  are  said 
to  be  wallaby,  wombats,  and  wolves  (Tasmanian  devil) 
in  the  neighbourhood,  and  also  snakes,  but  we  saw  none, 
and  fish  are  reported  to  be  plentiful.  We  climbed  to  the 
top  of  Morning  Hill  and  Mount  O'Brien,  and  found  that 
giound  overlooking  Davev  Harbour  and  a  sea  horizon 
across  the  flat  ground  by  Keilv  Basin;  but  the  slope  of 
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the  aNCrni  made  it  imptK^iMf  of  :uies-.  witli  iii-.trijmf nK, 
As  .'or  part  of  llu.-  ihc  >.1i:.]h'  w.is  fruin  J5  tu  40  ili'i^rrrs . 

From  the  top  it  was  possible  to  locale  probable  sites, 
and  it  was  seen  that  there  were  only  two,  one  at  Spain 
Fir  near  Hilltard  Head,  and  the  other  Hixson  Point,  or 

-ah  Island,  in  Bathurst  Channel,  the  latter  of  which 
Mr,  Bnx^  «nd  Captain  Livingstone  were  already  examin- 
ing. Spain  Bay -was  open  to  the  full  force  of  the  ocean, 
»iid  «M  also  very  shallow,  so  that  Hixson  Point  alone 
remained  feaaibk.  This  on  examination  was  found  to 
answer  all  requtreawnti.  It  was  only  too  feet  high,  had 
deep  water  close  in,  and|  ezoqit  for  a  Moot  bluff  on  the 
ritorct  had  an  ea^  gradient.  It  was  protected  from  the 
<e«  by  die  Breaksea  islands,  and  from  wind  on  die  south 
tiy  Morning  Hill,  and  on  the  north  by  Mount  Misery. 
There  was  water  within  a  few  hundred  yards  in  a  small 
brr.  wh'jro  a  camp  might  be  set  up,  with  a  small  amount 
of  bush  cutting.    The  top  was  flat  for  some  200  feet  by 


addition  ff>  ff»nt-,  jihutu^i  ;i|)liii  materials,  kitclv^ii  iind 
<r;n:nj;  ut'-i)5:i>,  i  li^'  J.in^i t  :h.it  W'athrr  would  i)re- 

vcnt  ihe  steamer  calling  in  made  it  advisable  not  to  trust 
to  outside  assistance.  I  his  has  kept  us  very  busy,  though 
we  have  been  given  every  assistance.  .Mr.  Hughes,  of  the 
Union  Company,  has  made  arrangements  for  the  V/ainui 
to  drop  us  and  our  kit  at  Port  Davey  on  ^ril  9,  and  also 
to  call  in  twice  during  our  stay  before  it  finally  will  take 
us  away  on  May  10  or  11  to  Melbourne. 

Acroiiip.iru  iiiLT  .■i''<>\'i'  li-n<'r  were  "^rvrral  iihuto- 
graphb  of  ihc  region  .ibuut  Port  Dnvi  v,  wiili  a  lar^'.' 
scale  map  of  the  vicinity.  '1  hrii-  ijt  the  almvi-  iiholu- 
graphs,  which,  when  placed  together.  U<vn\  .1  pano- 
ramic view  lookinj,'  towards  the  direction  of  ilie 
eclipsed  sun  (azimuth  123°),  liave  been  reduced,  and 
arc  illustrated  here  in  Fig.  i.    From  thi»  the  reader 
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Kw  feet,  and  the  angle  of  v^ew  from  it  covered  the  horiaon 
from  west  to  north*west,  dw  actual  figures  for  the  k>w 

horizon  being  :— 

Routh  limit  of  view  ...  98*  aunntb  fiost  tne  aontb  }  *m 
Sunset  on  May  9      ...    1 14*  ,1  (  u 

tcl'P*e    t*3*  f«         .»  {  M 

Mottb  limit  of  view  ...    IJO*         ,«         ..  )  ^ 

We  therefore  chose  this  spot  for  our  eclipse  observations, 
and  returned  to  the  ship  by  midday.  From  Port  Davry 
w"  steamed  along  the  south  ooast,  passing  through  isolated 
rorks  many  hundred  feet  high,  and  along  a  coast'Une  of 
cliffs,  sher^r  from  the  water's  edge  and  crowned  with  trees, 
offering  no  possible  landing,  and  of  absolutely  no  use  for 
astronomical  observations. 

Since  there  w#r«  no  supplies  at  Pott  Davey  we  have 
had  to  arrange  for  provisions  for  the  period  of  Stay,  in 
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will  be  able  to  feather  an  idea  of  the  appearance  of 

I  the  tK'i^^htMiurhooiJ  nnd  the  open  view  in  the  ihrection 
of  Uit  (jclip-f  trorn  the  observing  st.nion  .n  Hixson 
Point. 

Fig.  2  illustrates  a  general  plan  of  the  neighbour- 
hood,  and  shows,  by  dotted  lines,  the  various  actmuths 
mentioned  in  the  above  letter. 
I    Up  to  the  present  time  no  fnformatton  is  at  hand 

regarding  the  erection  of  the  instrument-,  the  rnmp 
'  life,  and  the  rehearsals.      This  will  no  doubt  be 
received  soon,  and  wiU  form  the  substance  of  a  later 
contribution. 

In  conclusion,  it  mav  be  mentioned  that  in  the 
WesUmnster  Gazette  for  May  12,  a  Reutcr  cablegram 
from  Melbourne  records  the  observation  of  the  eclipse 
made  at  sea  on  the  Oceanic  Company's  steamer 
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Conntinc.  It  reads  as  follows  The  oclips>c  of  the 
tun  was  witnessed  on  board  the  Oceanic  Company's 
stMiner  Coiinihic,  480  miles  southpwest  of  Mobart. 
Totality  fasted  from  zh.  50m.  to  ah.  5410.  The  oorofia 

w  as  un(  \p<  ctcitly  stmccureless.  being  equally  distri> 
buicd  fuuud  thu  cirtumforence.  Th<?re  were  no  pro- 
minences, rnys,  plume. s,  or  streamers.  The  chrotno* 
sphere  was  dark  red  and  of  excepiiotial  depth." 

WnXIAM  J.  S.  LOCKYRR. 


61R   iii/-JL/.l.U  HLGGISS.  K.CB.,  O.M.,  F.K^. 

ONE  of  the  pioneers  of  the  new  era  of  astronomy 
opened  by  the  applkalioo  of  the  sfwctrasoope 

and  pt)oto);;^rnphic  plale  to  celestial  bodies  has  just 

passed  ii>;<,'  <il<.tlC<;,  .uui  t!li'iii;h  llir  tin-nu)r'i;il  formed 
by  his  ivorks  tcni.iins  wiih  ii^.  no  new  bk^ck  can  be 
added  or  detail  ■  l.ihor.itf.l  by  ihr  hand  of  its  buildi  r. 
It  is  not  t^iven  10  many  men  of  science  to  have  their 
scientific  careen  aaaociated  so  closely  with  new 
developments  as  was  that  of  Sir  William  Huggins. 
whose  death  on  May  13;  at  eighty-six  years  of 
age,  we  regret  to  record.  It  may  almost  be  said 
that  he  was  present  at  the  birth  of  celestial  spectro- 
scopy; when  he  C(  unni.  tui  d  iiis  w  ork  lu-.trlv 
fifty  years  ago.  he  had  a  xiif^in  ti*-ld  of  study  bit<irt" 
him,  so  that  "'nt  jiily  rv  ory  I'bserv.ition  revealiil  a  m  w 
fact,  .and  almost  evcrv  night's  work  wa*  red-lettertd 
by  some  disco\'ery."  tt  was  inevitable  that  some  lines 
laid  down  in  this  early  survey  required  modification 
as  more  exact  instruments  antf  methods  became  avail- 
able«  but  the  obser\'ations  ser\'ed  their  pur|x>se  in 
showing  that  new  regions  awaited  exploration,  and 
Sir  William  Mui^i^itiv  liwil  U'  1>  ad  investii^aior^  imn 
the  realm  thus  ^.linrd  ic  r  -.<  i,  ni.-f»,  nnd  to  siitnulitte 
a  new  generation  to  >tud\  it  in  d-uil. 

In  1901,  a  year  atter  Sir  William  Huggins  had 
been  elected  president  of  the  Rlipl  Soctet} .  an  appre. 
dative  account  of  his  work  was  given  by  Prof. 
Kajrser  in  these  columns  as  a  contribution  to  our 
series  of  "  Scientific  \\"orthies."  He  was  then  seventy- 
seven  years  of  age,  and  had  crowned  the  edifice  of 
his  scientific  publications  h\  ihc  production  of  a 
sumptuous  ■"Atlns  of  ReprtM nt.itive  Stellar  Spectra." 
In  iQo:'  lii-  .iciiifvmu-iiiv  m-tiMd  iln  Ivi^hrst  i.rVn.-i.ii 
reco^ition  by  liie  bok  w  1!  upon  him  of  the  Order  of 
Ment.  While  president  i  i  tl-.<  Royal  Society  from 
l<>oo  to  J005,  he  delivered  four  addresses  in  the'  course 
of  which  he  described  some  of  the  work  which  the 
sodetv  has  done,  and  is  doing,  for  the  nation.  Selec- 
tions from  these  addresses,  with  a  short  histoo-  of  the 
Royal  Society,  were  publ:-hfd  In  \>  luiin-  form  in 
IQ06.  and  the  subjects  wiili  wiiiih  tli<\  deal  «erc 
thus  broutjht  under  the  attention  f  a  wider  pubJic 
than  th.at  present  at  the  anaive.-saty  meetings  at 
which  they  w«  rc  delivered.  Two  of  the  addresses 
were  concerned  mainly  with  scientific  education,  and 
the  public  interest  cadted  by  one  of  them  led  the 
Rovai  Sodety  to  appoint  a  committee  to  consider  the 
subject  and  prepare  n  report,  which  afterwards 
sent  to  the  existing  univ.rsities  of  the  I'nited  Ktnc- 
dom.  with  n  resolution  adopted  by  the  president  tid 
council  asking  that  steps  be  taken  to  "■n<\itr  that 
a  knowIedsTf-  uf  science  is  recognised  in  scho«.»ls  and 
elsew1ier»j  ns  .Tn  essential  part  of  general  education." 
It  is  a  matter  fi>r  regret  that  this  manifesto,  which 
was  .a  sequel  to  Sir  Willi.-^m  Muggins's  advocacy  of 
the  claims  of  science  in  modem  life,  led  to  no  definite 
result.  A  fuller  knowledge  of  the  conditions  at  the 
public  schi^^Is  and  uniwrsities.  and  ijreater  precision 
in  the  recommendations  of  the  committee,  might  ha\a^ 
gained  for  him  a  i^lace  nniong  educational  reformers 
\\ ho  se«  their  cause*  triumphant. 

There  is  no  need  now  to  refer  in  much  detail  to 
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Sir  William  Muggins's  activities  in  the  domain  of 
astrophysics,  for  his  work  was  surveyed  In  th« 
"Scientific  Worthies"  article  mentioned  already.  Ht 
began  his  spectroscopic  studies  with  Prof.  VV.  A. 
.Miller  in  1S64,  by  the  examination  of  the  sjjcctra  of 
a  few  stars,  with  particular  reference  to  the  identifi- 
cation of  thi-ir  cht-mic.d  constituent-.  Nine  or  ten 
terrestrial  eleineiu^  were  tound  to  exist  in  the  atmo- 
spheres of  Oetelgeuse  and  Aldclnn an,  and  oiii.  r 
elements  were  suspected.  While  carrying  on  ihrse 
investigations,  he  submitted  a  planetary  nebula  in 
Draco.  ck>9e  to  the  pole  of  the  ecliptic^  to  a  i^pectro- 
scopic  examination,  and  foimd  the  spectrum  to  eon. 
sist  of  three  bright  lines,  the  brightest  of  which— <he 
char.-icteristic  nebular  line— he  believed  tO  be  Otin. 
cident  with  a  lim-  du<-  to  nitrogen.  This  identificati'JH 
was  afterwards  disproved,  but  there  remain*  to  hii. 
rredit  the  fact  that  he  was  the  first  .to  observe  the 
bright-line  r.adiation  of  some  nebula*. 

Sir  William  Huggins  was  also  the  first  to  appi)' 
the  DoppIer>Fizeau  principle  to  the  measurement  oif 
radial  velocities.  He  showed  in  1867  that  motion  in 
the  line  of  sight  could  be  determined  by  measuring 
the  displacement  of  sjjectrum  lines  in  a  star  or  other 
heavenly  body;  but  though  his  work,  .and  that  to 
whidi  it  gave  rise  at  the  Ko\al  nh>.-r\ .uor\ .  Green- 
wich, demonstrated  the  fea-ibiliiy  o!  the  mothexJ.  the 
results  were  too  discordant  to  be  of  substantial  ser- 
vice to  science.  Not  until  Vo^  ap|>lied  photography 
to  the  subject,  about  twenty  years  later,  was  real 
success  achieved,  and  the  vahw  of  the  principle  ia 
astrophysical  investigations  realised. 

Photograpin-  had  been  used  by  Sir  \\"l!f«m 
Huggin>  in  c(iep|)t  r.iiion  with  spectroscopy  long  bt^fi  re 
Vogel  showed  the  preci>i4jia  with  which  radial  \tl«xi- 
ties  could  be  determined  by  its  aid.  He  was  probably 
the  first  to  obtain  a  spectrograph  of  Sirius,  in  1S03, 
using  a  wet  plate,  though  he  failed  to  secure  any 
impresdons  of  lines  in  the  record.  After  the  inveo- 
don  of  the  gelatin  dry  plate,  several  years  later,  the 
attempt  to  secure  photographs  of  stellar  spectra  was 
renewed,  and  success  T^-as  attained.  L'singf  instm> 
ments  plaC' d  at  lii>  di-;>o-.it  !>\  tin.'  Ro\.d  Senriety.  he 
photographed  tin-  iiltr.t-\  ioli^t  .-i  rie>  o;  h\<iri)^'en  linf^ 
in  the  -.jvt-cir.i  o!  vi\  \\hii<-  -^tar-,"  thi>  Ixln:;  the 
first  time  the  series  iiad  been  revealed,  either  in 
terrestrial  or  celestial  chemistn,-.  It  is  a  little  sur- 
prising, therefore,  that  he  did'  not  anticipate  Vogel 
m  the  application  of  jphotography  to  die  determina- 
tions of  radial  vdoades  which  have  lod  to  sodt 
valuable  additions  to  our  knowledge  of  binary-  systems 
ami  the  i^re^.irirus  :^io\(  ments  of  stars. 

Not  so  niudi  is  kin  un,  perhaps,  of  Sir  William 
Muggins's  work  in  oth'T  a-tronLMiiiL.il  dir«efiK'ns  .1' 
of  that  in  celestial  spectroscopy.    With  Frof.  Stone, 
about  1870,  he  made  some  investigations  with  the 
object  of  meastuing  the  heal  received  from  st.ir<. 
using  a  thermopile,  and  conduded  diat  (fistinct  indi- 
cations of  thermal  effects  due  to  steUM*  radiaiioa« 
were  obtained;  but  die  restilts  are  now  known  not 
to  be  trustworthy.    Twenty  years  later.  Pn-f.  Boy<, 
I  using  his  far  more  s^-nsitive  radiometer,  w.f^  unable 
I  to  find  any  definite  effects  from  the  bri^iit.  st  starv 
I  and  only  when  a  more  delicate  radiometer  was  useil 
by  Prof.  Nichols  in  conjunction  with  the  great  telf- 
scope  at  the  Yerke*  Observatory  was  it  possible  to 
i  secure  distinct  deflections  due  to' radiation  from  stars 
like  Vega  and  ArctunK. 
I    Such  revidoo  as  this  of  earty  observations  is,  we 
I  take  it.  a  concomitant  of  scientifc  pn-cress.  How- 
J  <'ver  Wt  ll  an  investii.:.itor  may  build,  lit*  ieonixlist, 
with   <up<^nor  e^^uipment  and  deeper  know  ledcrp 
causes  o:  weakness  of  condu^sions.  ovwthrows  the 
edifice  and  erects  Ms  cwn  pillar  in  its  fklace.  Thtrc 
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is  fiefiMJitly  little  leit  of  the  original  foundation,  yet 
each  structure  rMccMnts  an  advance  upon  that  which 
,•  >u|jf  r';edes.  Sir  W  illiam  Huggins  recorded  In  1867 
ilu»[  he  had  detected  the  presence  of  water  vapour  in 

the  atmosplnrc  of  M:ir>,  :ind  re-aflirmed  his  oh-^t  rva- 
tion  later  at  hi-  ohbiTv  iii >r\  at  Tulse  Hill,  but  trilical 
inquiry  atK  rw  ards  shtnv.  d  that  the  conclusions  had 
been  drawn  too  hastily.  While,  however,  those 
observations  must  be  discarded,  we  have  the  recent 
investigations  at  Prof.  Lowell's  Flagstaff  Obscr\a. 
tory  giving'  clear  evidence  of  the  presence  of  aqueous 
\-apour  in  the  Martian  atmosphere.  So,  like  a  coral 
on  its  base,  rises  the  living  body  of  science  upon  the 
monument  of  past  effort.  Cemented  upon  the  nxk 
of  nature,  Sir  William  Huggins  stnichrd  out  his 
hands  toward  the  stars,  and  if  a  succet-ding  genera- 
tion is  able  to  examine  the  secrets  of  the  heavens 
more  closelv  than  was  possible  in  earlier  days,  let  it 
remember  the  patient  pioneer  work  required  to  form 
llie  base  of  the  |Mnnacle  from  which  observations  can 
now  be  made.  R.  S.  G. 


THO¥,  STANISLAO  CAtfNIZZARO. 

BY  tin:  dtath  of  Canni/r/aro,  another  link  between 
the  cIk  ini-,ir\  of  lu-Uay  and  that  of  the  mid- 
\  ictori  iii  '1.1  h.i>  h>  en  broken — a  link  w  hich  perhaps 
more  than  any  other  served  to  connect  two  well- 
defined  and  sharply  differentiated  epochs  in  the  History 
of  nineteenth-oentuiy  chemistry.  Cannizzaro  was  not 
a  great  lUscoverer  in  the  ordinary  sense  of  tliat  word ; 
til"  number  of  his  published  researches  is  few,  and 
the  field  of  inquiry  he  cultivated  comparatively  re- 
stricted. His  great"  v. t  discovery,  indeed,  was  his  own 
countryman,  .\medeo  .Vvogadro.  The  fundamental 
conception  of  .\vogadro  that  the  gaseous  laws  of 
chemical  combination— the  laws  associated  with  the 
lamcs  of  Dalton  and  Gay-Lussac — could  be  explained 
by  the  dmpk  hypothesis  that  equal  volumes  of  gases, 
under  identical  conditions  of  temperature  andiwessure, 
contain  the  same  number  of  molecules  was  as  the 
seed  which  fell  upon  stony  ground.  Even  the  ofTorts 
of  Ampere  't  man  nf  l.if  more  influence  in  hi^  l:<  nera- 
lion — to  cau!,e  it  to  fructify  had  no  immediai*  ttTect. 
Berzelius,  for  a  time,  dimly  apprehended  the  poten- 
rtali^  of  the  supposition,  but  he  eventually  lost  his 
way  under  the  blind  guidance  of  dualism,  and  led 
Europe  vnoft  for  a  quarter  of  a  'centiKy.  The 
German  school,  it  Is  true,  mainly  under  tlie  direction 
of  Gmelin,  gradually  shook  itself  free  from  dualism, 
but  it  wandered  still  further  from  the  true  faith,  and 
bv  the  middle  "f  tlie  nineleentli  c>iULir\'  cfumtc.il 
theory  was  utterly  befogged,  anj  its  doctrine  biisiled 
with  inconsistencies,  contradictions,  and  anomalies. 

Cannizzaro  appeared  at  the  psychological  moment, 
as  the  phrase  eoes.  In  its  cfTect.  the  publication,  in 
1858,  of  his  "  Sumtnafy  of  a  Course  of  Chemical 
Philosophy  "  created  a  revolution  in  chemicnl  thought 
h.nrdly  less  m<"nienfoii^  tlian  ihnf  wliich  fottoued  the 
appearance  of  Dalton'^  "  .Vew  S\  -teni."  The  pub- 
lication !■!  a  i\liabus  of  a  lecture  rour>e  is  n  simple 
enough  occurrence,  and  perliaps  never  U'fore  marked 
an  epoch.  But  its  effect  in  this  case  was  instantaneous 
nnd  profound.  Cannizzaro  demonstrated  that  the 
hvpotnesis  of  his  forgotten  eountrymaiL  constituted 
the  means  of  placing  the  moet  important  of  all 
chemical  constants  on  a  definable  basis:  tt  rendered 
our  conceptions  of  atoms  and  molecules,  atomic 
weights  and  equivalents,  gaseous  %'olumes  and 
Viilencv.  .TDti  all  ttiat  is  associated  witli  or  consequent 
upon  ihe^c  conceptions,  logical  and  consistent. 

It  is  not  too  much  to  .sav  that  Cannizzaro 's  inter- 
vendon  at  this  time  saved  the  position  of  the  atomic 
theofy.  The  early  'sixties  of  the  last  century  were  a 
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period  of  much  perturbation;  there  was  then  ti  sort 
oi  parting  of  the  wav!^.  Wilfiamson  laboured  to  stem 
the  tide  of  infidelity/ tnit  many  were  unconverted ,  and 
some  even  hardened  their  hearts.  We  hear  little  or 

^othini^'  ftvd.iv  of  the  scepticism  which  was  fashion- 
'  aljle  among  the  voung  bloods  of  fifty  years  ago.  It 
i^  lar^^ely  due  to' Cannizzaro  that  OUT  faith  has  been 
strengthened  and  purified. 

There  is  somethin;,^  dramatic  in  the  circumstance 
that  Cannizzaro  should  have  passed  away  at  the  time 
that  all  lialv  is  celebrating  the  achievements  of  Gari- 
baldi and  his  never-to-be>forgotten  Thousand  in  effect- 
ing the  establishment  of  Italian  unity,  a  cause  in 
wliich  Cannizzaro  had  himself  struggled  and  suffered, 
and  ill  which  he  was  destined  to  take  a  share  in 
shafiint,'  to  ,\  sLicce-^tul  issue. 

Caniii/zaro  was  born  at  Palermo  in  1826,  uhere 
his  father  w.is  pn— ident  >  1;  ihe  Hi^h  Court  of  (.'hiii- 
cery.  He  was  originaliv  intended  for  medicine,  but 
under  the  influence  of  Melloni  he  began  the  study  of 
natural  science,  more  particularly  chemistry,  under 
Piria,  in  whose  laborator>'  he  became  priparatmr. 
The  rcvfvliition  of  1848  found  Cannizzaro  in  Messina, 
and  the  youth  of  twenty-two  an  officer  of  artillery  and 
a  member  of  tlie  Sicilian  P.irUanxnt.  For  nearly 
nine  months  the  revolutionaries  held  out  against  Fer- 
dinand's army,  but  Mes«^iiia  was  eventu.dly  Viom- 
barded  and  sacked,  and  (.  aiitvizzaro  and  what  re- 
mained of  his  band  were  driven  to  Taormina.  With 
the  disaster  of  Novara  and  ihe  abdication  of  Charles 
All)ert,  the  Sicilian  movement  collapsed;  the  insur* 
gents  retreated  to  Catania,  and  thence  by  Castro- 
giovanni  to  Palermo,  where  Cannizzaro  succeeded  in 
getting  on  tjoard  a  Sicilian  fri^ale,  and  in  escaping 
to  Marseilles.  He  was  now  almost  destitute,  but 
friends  helped  him  lo  P. iris,  and,  thanks  to  Cahours. 
he  found  a  iilace  in  Chcvreurs  laboratory  in  the 
Jatdin  des  Plantes,  and  began  the  study  of  the  amines 
in  conjunction  with  Cloez.  in  1851  he  became  pro* 
fessor  of  physical  chemistrv  at  Alessandria,  in  ned- 
mont,  where  he  discovered  \>enzyl  alcohol  and  worked 
with  Bertagnini  on  anisic  alcohol.  In  1855  he  was 
elected  to  the  chair  of  chcinisirv  at  (jenoa,  where  he* 
drew  the  famous  "Summary  "  of  which  memioii 
has  been  made. 

At  this  time  the  cause  of  Italian  unity  was  in  the 
ascendant,  and  bv  i860,  thanlcs  to  the  affairs  of 
Nf.icenta  and  Solferino.  the  oonsoltdation  of  Central 
1 1  ah  was  complete.  Sicily  was  once  more  ablaze, 
and  before,  the  middle  of  May  Garibaldi  and  the 
"Mille"  had  effected  its  liberation.  Cmnizzaro 
immedi  it'  l\  returned  to  Palermo,  and  threw  himself 
into  the  work  of  organising  the  political  future  of  the 
islntul  and  its  relation  to  Italian  unity.  He  then  re- 
sumed his  academic  work  at  Genoa,  but  in  the  follow- 
ing year  he  was  invited  to  the  chair  of  chemistry  at 
Palermo,  where  he  remained  ten  years,  taking'  an 
active  share  in  the  nuinagetnent  of  the  University 
.-ind  serving  for  a  time  as  rector. 

In  1871  he  was  called  to  the  I'niversitv  of  Romp, 
and  made  a  senator  of  the  kingdom.  As  diri  cior  of 
the  Chemical  Institute  at  Panisperma  he  gave,  session 
after  session,  for  nearly  forty  years,  svstemaiic 
courses  of  lectures  on  general  and  organic  chemistrv. 
and  practically  every  Italian  chemist  of  note  now 
living  passed  through  his  laboratories  and  worked 
untler  his  inspiration  and  direction. 

Canniz/nrn  was  n  fnreiq;n  member  of  many  learned 
societies,   and  of  nearh-  esery  academv  in  rurc>pe. 
.■\t  the  time  of  his  deaili  he  was  the  oldest  foreign 
I  member  of  the  Chemical  Society  of  London,  having 
■  been  elected  in  i8<)2.    In  1872  he  delivered  the  Fara- 
I  day  lecture  to  the  societj*.  giving  a  charming  and 
graceful  exposition  of  the  genesis  of  the  doctrine  with 


Digitized  by  Google 


344 


NATURE 


[Mav  19.  1910 


whicb  his  name  wiU  for  ever  be  associated.  In  i!»S<> 
he  was  made  a  foreign  member  of  the  Koyal  Society, 
and  two  years  later  was  awarded  tlic  Copley  medal  for 
his  services  to  chemical  theory.    On  the  occasion  of 

his  seventieth  liitthd.iy,  Nak  kk  jniblisliod  :in  appii- 
cialion  of  his  labours,  in  the  series  of  iis  "Scieniilic 
Worthies."  accom[>anied  by  a  portrait  (No.  xxx., 
1S97).  From  this  account  it  may  be  permitted  to  give 
the  following'  extract  :— 

"  Cannizzaro,  when  compared  with  such  men  as 
Berthelot  and  certain  of  the  leaders  of  the  German 
schools  chi-iiiUli v.  <ir  <\i-ii  wiili  si.tni-  lln-  \oun^'rr 
generation  of  Italian  chcmi^{^.  t.iniu>t  W  called  a 
voluminous  writer.  In  all,  about  eighty  memoirs 
have  proceeded  from  his  taburuiory.  It  is  on  ilie 
special  quality  and  character  of  his  published  work, 
rather  than  on  its  extent,  or  on  the  ranjje  and  variety 
of  its  subject-matter,  that  his  fame  depends.  In  this 
respect  he  no  nil)!*  -,  the  laic  .\iii^u>t  Kckiilt-.  The 
names  of  both  men  will  for  ever  be  associated  in  the 
history  of  chemistry  with  the  pronuilf^alion  of 
{jrencraltaations  which  mark  epochs  in  the  develo|>- 
ment  of  chemical  science."  T.  E.  T. 


VRO¥.   K.    IM.V  BESEDES. 

EDOl  .\KI)  VAN  BENKDKN.  who  died  on  April 
aS,  adds  another  to  the  already  long  list  of  illus- 
trious zootoglsts  who  have  left  us  since  last  summer. 
He  belongs  essentially  to  the  epoch  which  brought 

forth  .Anton  Dohrn  and  Alcxandrr  Atrn^vi/.  whose 
loss  we  have  so  recently  iiiourntd,  and.  like  Ihem,  he 
participated  in  the  triumphs  of  biological  achieve- 
ment which  mark  the  'sixties,  'seventies,  and 
'eighties  of  last  century.  If  Dohrn  may  be  called 
the  founder  of  marine  laboratories,  and  Agassi/  one 
of  the  originators  of  modern  oceanic  research, 
v.m  Hrneden  may  surely  !>>•  xlylrd  tin-  f.itln^r  of 
iiioUern  cytology.  For  it  was  hi:  who  discovered  the 
exact  similarity  of  the  male  and  female  nuclei  in 
fertilisation,  and  the  halving  of  the  number  of  chromo- 
somes in  gametogenesis. 

Bom  at  Louvain  on  March  5.  i^^,  he  was  the 
«>n  of  that  distinguished  zoologist  Prof.  P.  J.  van 
I>t  iuilf'n,  of  the  Catholic  L'niversil>  uf  I.ouvain.  He 
was  educated  at  Louvain  in  the  university,  and  later 
he  studied  in  Germany,  especially  at  Wurzburg  under 
Kolliker.  He  succeeded  the  zoologist  Lacordaire  at 
Liege,  and  was  put  in  charge  of  the  course  of  zoology 
in  the  faculty  of  sciences    in  at  the  age  of 

twenty-five.  In  187J  he  was  appointed  professeur 
(Atr.uirdinaire,  and  in  1^74  professeiir  onlinairf.  This 
position  he  held  until  his  death,  and  made  full  use  of 
the  opportunities  it  afforded  him  of  advancing  the 
interests  of  his  favourite  science.  Though  his  prin- 
cipal achievements  were  in  the  domain  of  mammalian 
embryology  and  cytology,  his  \vnrl<  covt  ttd  .i  w  idc 
field.  He  was  the  first  to  give  an  accuratf  accoutii 
•nf  the  structure  and  lilt -history  of  thox  straiii^t  p  ir a- 
sites  of  the  Cephalopoda,  the  Dicyemida  (iS-O  and 
1882),  and  he  founded  the  conceptior^  of  a  group 
between  the  Protozoa  and  the  Metazoa,  to  which  he 
gave  the  name  of  Mesozoa,  a  conception  which  has 
larp^rlv  influr-iKid  sprrnlati\'c  70oIog>'.  In  cnnjunc- 
tion  with  lii-s  pujal  Julia,  he  carried  out  some  in- 
teresting researches  on  the  development  of  the 
Tunicata,  and  one  of  the  last  of  his  zoological  works 
was  an  important  memoir  on  the  .Anthozoa  of  the 
Plankton  expedition.  He  is  also  the  author  of  re- 
searches on  Gregarines,  Crustacea,  Limulus,  Cetan  1. 
and  (itluT  L;riiups. 

His  work  on  mammalian  embrvology,  to  uhich 
he  was  apparently  led  by  his  researches  on  the  ovum, 
chiefly  concerns  the  rabbit  and  the  bat.    His  first 
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papers  on  this  subject,    La  Maturation  de  I'tEuf,  h 
Fwondatifm  et  les  Premieres  Phases  du  Oe«^elop|»w 
ment   embnionairc    des   M anmii feres. "  (1875). 
Recherches    sur   I'Kmbryologie   des  Mamini!?:r'> 

(i.ss<ii,  uorf  nutfw  i<rih\  fur  his  dr---cri[jti(  11  ;i;  irt 
tuk'.iv.i^e  and  for  the  comparison  he  instituiftl  i». 
tween  the  fully  segmented  ovimi  and  the  g;.i>irui. 
Though  these  speculative  views  proved  untenable,  and 
were  eventually  given  up  by  him,  they  had  3  000- 
siderable  influence  in  stimulating  interest  in  ihi^ 
ject,  and  so  leading  to  further  re>t'ar4.hes.  L.u.r 
^I>i^<4)  he  ga\r,  in  conjutiction  with  Julin,  the  tiru 
complete  elucidation  of  the  fecial  tnembranes  ot  tiy 
rabtnt  and  certain  other  types,  and  he  u  as  the  fir»t 
to  name  the  pro^imniort  and  to  explain  it>  sij^nn- 
cance.  He  was,  further,  successful  in  makinj,-  <a 
the  early  <ta^;f's  of  Itats,  and  as  far  back  ns  i>7;  hf 
directed  attention,  we  believe  lor  the  first  time,  tu  :  '. 
remarkable  meth»xl  of  impregnation  in  these  ;ini:i.j-. 
His  paper  on  the  develc^ment  of  bats,  publiibrd  in 
the  Auatomiseher  Amtiger  for  1899,  contains  tf» 
results  of  many  years'  observations,  and  is  regard-i 
by  embryologists  as  the  most  far-reaching  of  all  hi. 
ni.mtnialian  u<irk. 

Hul   although  van  Beneden's  name  wilt  jt«a>> 
hold  a  prominent  poi^tion  in  the  history  of  embno. 
logy,  it  is  by  his  researdies  on  the  minute  struciiirr 
of  living  matter  that  he  will  be  chiefly  remembwrf. 
Of  cytnlo^n-,  as  this  branch  of  science  is  now  caiM, 
he  will  aluays  be  hailtd  .is  one  of  the  fath»-rs.  H< 
e;ul\  (lin  rtfii  hi-  attention  to  the  subject,  and  hi<  ItT-: 
important  published  work.  "  Recherches  sur  la  Cwu. 
position    et    la    .Signification    dc    I'Giuf.  M^moiR 
couronne   dc   TAcad^mie   royale   des   ScienCM  dt 
Belgique,"  published  in  1870*.  dealt  with  it.  Tbi' 
was  follnutd  in  1S75  by  hi-  rnrm«rir.  already  r'ffrr:-' 
to,  on  the  iii.'Uuration  anil  h  l  undation  of  the  oi\iim 
the  rabbit,  and  in   iS,s^  1)\   hi-  ;,'ri-,'itest  work.    K - 
cherches  sur  la  Maturation  de  I'lluif,  la  Fttondj:  ' 
et  la  Division  cetlulaire."    Then  follows  a  lull  in  ' 
activity,  caused,  no  doubt,  by  the  terrible  acddftt:  \ 
which 'happened  to  htm  about  this  time  on  the  Eigff- 
and    i>  a   r< -utt   nf   \\  liich  he  was  unconscious  fiT 
iluii*     vvt'«"ks    and    incapacitated     from    work  ''^ 
two  years,    and   it    w.is    iini    until    1S.S7  th.it 
published,   in  conjunction  with  .\.   Neyt,  hi> 
velles  Recherches  sur  la  Fecondation  et  la  Di\iM'  ' 
mitosique  chcz  I'Ascaride  mt'galoct-phale.'"    M\  hfi 
great   achievements  in   cytological   research  aff 
ciiriitii    in    thi-  >;eries  of   remarkal>l''    papers.    Tbf  , 
pruvt  ,   beyond   all  possibility  of  doubt,   the  riijh' 
Edouard  van  Beneden  to  take  his  place  in  that  "^-''t' 
band  of  great  original  ob$er\'er$  to  whom  sctnx-^ 
owes  her  progress. 

By  his  use  of  Ascaris  mcgaloccfitiala  as  tlie  mjwri*' 
of    his    investigation,    he    introduced    a    me.in«  >' 
riM'arch     wliich,    in    hi-    >n\ii    hands    and  '^'"^ 
of  his  followers,  led  to  the  most  important  r«^i:J' 
He  was  the  first  to  show,  for  the  ovum,  that  •  ■ 
chromatic  threads  are  a  portion  of  the  network  m^- 
ing  in  the  nucleus.   He  laid  special  stress  upon 
fact  that  the  two  d'iuf;'ht(  r  thrumosomes  were  »&• 
to  the  smallest  detail,  and  he  first  pointed  out  tW  ^ 
thi-v  jia--  1i)  opposite  pules  of  the  spindle.    U<'  ci- 
covercd  the  corpusculc  ccnIraU-  in  1876  (first  s«-^ti.  ' 
is  true,  by  Flemming  in  1S75),  and  first  demon-rrnt-^ 
its  imp<M-tanoe  in  cell  division.    He  was  »Uo  i» 
first  to  show  that  ft  Is  in  many  cases,  if  not  in  » 
a  i)eri!ianent  organ  of  the  cell  and  18-^71  | 

.also  discovered  the  sphere  allrai  ltic  Both 
-trnt  tures  later  received  other  naiin  s,  the  forrtkr  N 
ing  known  as  centrosome  and  tlic  latter  a*  • 
sphere;  but  whatever  names  be  applied  to  thf^ 
a  matter  of  no  importance— 4he  fact  remains  diat  tlx* 
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.v<  r-  discovered,  and  their  importance  ap|weeiated,  by 

van  Ueneden. 

Finally,  and  this,  perhaps,  is  the  greatest  discovery 
associated  with  his  name,  he  showed,  in  i88j.  that  in 
the  la^t  (>ainetopM(iic  divisions  by  which  the  ovum  is 

pruduci'd,  tlif  luimber  «>f  rhroniosomes  of  the  nucleus 
becomes  ndurtd  to  oni-hall  the  ori^nal  number, 
anil  thr  likr  f.iti  fur  \Va-  spermatozoon  \v;is  di^- 
rf,vi  r»'d  in  ji>.S4  bv  him,  working  in  conjunction  with 
I  .  Julin.  Though  it  cinnot  bo  asserted  that  he  was 
the  lirst  to  |^ve  a  complete  account  of  the  morphology 
of  fertilisation,  yet  it  may  faiiiy  lie  said  that  he  went 
as  near  to  tltat  as  any  other  worlcer,  and  that  he  was 
one  of  the  thrfe  nxilofn^ts  whose  discoveries  led  to 
the  compi'  ti-  i  huiil  iliiwi  of  that  phrnr>incnon.  Lastly, 
we  must  luit  ti>rj;i't  tu  nu  iiiiun  th  u  he  foundud  and 
edited  the  Archives  dc  B»<'/->t,/. .  in  which  some  of  his 
most  important  work  was  published. 

Van  Bencden  was  a  strikiiii,'lv  handsome  and  dis- 
tinguished-iooking  man.  His  splendid  figure  will  not 
readily  be  forgotten  by  those  who  were  present  at 
the  Darwin  centenary  celebration  at  Cambridge  last 
year.  He  was  a  keen  and  active  sportsman,  and  his 
proclivities  in  this  (iiri  ction  t)ftt  ii  li  tl  him  far  alu  h! 
to  Swi  tii'ii  for  rcindt'or  and,  as  we  ha\f  st-tn.  In 
Swit/irland  for  rlinibini,'.  lie  was  a  laiircat  ami 
correspondant  of  the  institut  de  France,  c«irris[>oiulatit 
of  the  Acadamies  of  Berlin.  N'ienna,  and  St.  Peters- 
burg, foreign  member  of  the  Academy  "  Dei  Lincei " 
of  Rome,  and  an  honorary  member  of  many 
other  similar  institutions  in  different  parts  of  the 
world.  He  was  an  honorary  doctor  of  many  univer- 
sities, including  tlmsc  of  Oxford  and  Cambridge,  and 
had  many  other  titles  and  honours.  A.  S. 


SOTF.S. 

Tin  next  meeting  of  th«  Royal  Society  will  be  held  on 
Thursday,  May  »6.  when  the  Cromitan  lecture  will  be 

(!■  Iiv»»rrd  by  Prr  f,  C.  KL 'i^  on  "  Altcr.ition':  of  rh*- 
Ucv«Iapmcnl  and  Forms  of  IMants  as  a  Result  of  Knviron- 
nient.*' 

Owing  to  the  lamented  death  of  King  I'dw.in!.  the 
Chiimic.al  Society's  banquet  to  the  past-presidents  who  have 
rompleted  their  jubilee  as  fellows  has  been  postponed  from 
May  36  to  the  autunrin.  We  are  also  asked  to  announce 
that  the  conversazione  of  the  Entomological  Society  of 
l.<ind<»n.  fixed  for  Friday,  May  17,  Is  postponed  In- 
d'' finitely. 

'I'liK  annual  May  lerture  of  iho  ln>>iitiii<.-  uf  Mctijl!.  will 
thl«  year  be  delivered  by  IVof.  t'iowland,  F.R.S.,  vite- 
pretident  of  the  institute,  who  will  take  as  his  subject 
"The  Art  of  Working  Metals  In  Japan."  The  lecture 
V  i'l  lu-  ;;iv' n  on  Tu- sdav,  May  J4,  at  8.30  p.m.,  at  the 
lri>!ituiion  ill  Mech.Tniial  Engineers,  Storey's  Gate.  West- 
minster, SAV.  Tickets  admitting  visitors  may  be  had 
gratuitously  on  application  to  the  secretary  of  the  insti- 
tute. Mr.  C  Shaw  Scott,  Caaton  House.  Westminster. 

.  to  i\  hnm  .ippKcations  sbouU  be  made  not  later  than 
Saturday  ne.\t. 

Two  meetings — the  first  with  Lord  VeruTam  in  the 
r\ air— w Ivjkl  on  Friday  in  '^i.  .MU.ins  to  snoxirt  ;he 
scheme  of  the  society  for  excavating  the  site  of  Verulam 
during  the  ensuing  summer  and  autunin.  The  site  covers 
close  on  aoo  acres,  and  although  the  Roman  walls  .-ind 
other  building!!  were  used  as  a  quarry  in  obtaining 
matfrials  with  whiLli  to  consirin  t  St.  Albans  .Abbey,  the 
gieater  part  of  Verulam  is  unique  in  that  it  has  never 
been  built  upon.  The  beheading  of  the  proioHtnartyr 
Alinn,  together  with  other  circunistances«  S4g;gesta  that 
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remains  of  early  Christian  churches  ntay  be  discovered  ; 
I  .ind,  in  any  case,  the  theatre  and  forum  are  known  to 
■  have  been  larger  than  any  other  simitar  buildings  in 

Engbind. 

On  Tuesday,  Mns^  ^4,  Prof.  I. -a.-  will  l>i'^in  :.t  the 
Royal  Institution  a  tuur&L-  o'.  two  letiuses.  015  "  Earth 
Tides,"  Second  to  be  delivered  on  Monday,  May  30, 
and  on  Thursday,  May  36,  Dr.  W.  Rosenhain  will  deliver 
the  first,  and  on  Wednesday,  June  t,  the  second,  of  two 
lectures  on  ".Alloys";  on  Friday  aftrraouris  May  27  and 
June  3  Dr.  D.  II.  Scott  will  deliver  l!^e  remaining  two 
of  his  course  of  three  lectures  on  "  The  World  of  Plants 
licfore  the  Appearance  of  Flowers."  The  Friday  evening 
discourse  on  May  27  will  be  deKvered  by  Captain  R.  F. 
Scott  on  "The  Forthcoming  .Antarctic  Exp- ditii -i,"  and 
on  June  lo  by  Dr.  H.  Deslandre«  on  "  The  Progressive 
Disclosure  of  the  Entire  Atmosphere  of  the  Sua  '*  (in 
French). 

Fr.\nck  seems  inclined  to  foltow  the  example  of  Prussia 
in  forming  a  Government  Department  for  the  Pre«ervation 

of  Natural  Monuments.      Last  CK-n»b«-r  an  Intern.iiional 
Congress   for  the   Protection   of   Landsope   was  held  in 
Paris,   the  tierman  .Ambass.ndor  being  one  of  the  vice- 
presidents.    The  Prussian  organisatioo  for  the  prrserv.-)- 
tion  of  nature — the  term  "  Natural  Monuments  "  referring 
to  natural  s,  .  n.  rv   .md  iiuHi^i  luiiw  fauna  and  flor.i — was 
highly  praised  by  French  men  of  science,  and  it  was  pro- 
pused  to  lake  steps  for  the  institution  of  a  similar  system 
in  France.   Prof.  Miyoshi,  of  Tokyo,  in  a  brochure  laid 
before  the  conference,  speaks  highly  of  the  Prussian  move- 
m>iit,   aaj   invites  Japan  lo  toki    .1   similar  prec.iution. 
I  Prof.  Kumm,  of  Danzig,  illustrated  the  working  of  the 
statute  against  disfiguration  of  Scenery.   Of  particular  in- 
'  terest  was  Dr.  Hermann's  paper  on  natural  parks  for  the 
I  protectran  Of  animal  and  plant  life,  which  have  long  been 
;  a   German   institution.     I  ti  •   >  1  und   Conference   for  the 
Preservation  of  Natural  MonujiHuis  in  Prussia  has  also 
just  been  held  at   Berlin.    It  is  worth  remark  that  the 
(ierman  Press  and  public  take  a  keen  interest  in  this  useful 
'  work.    There  is,  we  may  add,  plenty  of  scope  for  such 
work  111  ttie  I'liited  Kingdotn  ;  1-ut  it  must  h<   ilonf  s,,i,ii. 
.  b«;fore  the  building  speculator  and  the  municipal  engineer 
have  quite  exterminated  nature  in  these  islands. 

TtiE  number  of  L'.inthtapologie  for  March-.April,  under 
the  title  of  "  U»  Sofs  chez  les  Abadhites,"  of  North 
.Africa,  contains  the  first  portion  of  an  important  study  of 

tribal  sociologx  h\-  Dr.  J.  Huguet.  The  vague  term  Sof 
is  defined  by  iht  writer  as  the  reunion  of  all  those 
individuals  who,  by  reason  of  roninunity  of  origin,  needs, 
and  pulitical  interests,  have  been  forced  to  associate  for 
purposes  of  attack  and  defence."  The  political  Influence 
of  Ub'iL'ciatlons  suih  t'lfsv  h.is  r't>jtitly  .ittr.u:.-<|  nuich 
attention  from  the  ofhcers  responsible  for  the  control  of 
these  often  unruly  tribes. 

Is  the  May  issue  of  Trowl  and  SxphrvHon  Miss 
E.  C.  M.  Browne  describes  an  adventurous  journey  by 
two  ladies  to  the  famous  sacred  lake  Manasarowar,  In 

Tibet,  wh(<  h  has  li,  -  n  hitherto  vUlt'-d  only  by  a  compara- 
tively small  number  ot  Europeans.  Evidently  recent  British 
action  in  Lhasa  has  borne  fruit  so  far  west  as 
Manasarowar.  The  head  Lama  of  the  local  Gomba  was 
very  friendly,  and  went  so  far  as  to  allow  the  Bhotiya 
coolies  following  th-j  camp  to  shoot  birds  in  the  holy 
waters,  an  unusual  concession  on  the  part  of  a  Tibetan 
Buddhist,  who,  in  theory  at  least,  is  much  apposed  to 
taking  animal  life. 
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Is-  L'Anlhrof>ologU  for  MarcllFApril  MIt.  E.  Cartailac 
and  VAbbi  H.  Breuil  contiiuie  their  surv^  of  th«  paint- 
ingt  and  engravings  found  In  ttie  cavti  of  the  Pyrenees. 

The  caves  described  in  this  artii  are  those  of  Gargas, 
not  far  from  Montrejeau,  and  B«^lhac  and  Pradiiref, 
iwar  Tarascon.  The  firtt  of  these  cootaiBs  a  remarkable 
scrips  of  paintings  and  engravings,  depicting  hand-marks, 
animals  such  a^  the  elephant,  bison,  horse,  and  what 
•corns  to  be  a  rude  human  ili^ur''.  resembling  othrr  Euro- 
pean specimens  of  Palsolithic  art,  as  well  as  that  of  the 
natives  of  Australia  and  the  South  African  Bushoien.  A 
similar  follectlon  of  examples  of  primitive  art  from  caves 
once  occupitU  by  Bushmen  on  Mt.  Silozwana  is  described 
by  Messrs.  Mennell  and  Chubb  under  the  title  of  "  Some 
Aspects  of  the  Matopos "  in  the  first  part  of  vol.  viii. 
(1908)  of  the  Pmoeedtngs  of  the  Rhodesia  Scientific 
Association,  just  received.  The  fifjure^  of  the  f;ir.iff'», 
guinra-fowUi,  and  tlying  ants  arc  particularly  realistic,  and 
suppiy  excellent  etamplea  of  primitive  native  art. 

The  Choctaw  of  St.  T.^mmany  Parish,  in  Louisiana, 
the  now  scanty  r<«mnnnts  of  a  once  (amou«  tribe,  are 
■described  by  Mr.  D.  1.  Bushnell,  jun.,  in  the  fortf'fifth 
Bulletin  of  the  Sinithsonian  Institution.  They  have  now 
forgotten  most  of  their  characteristic  industries — potter)' 
nnd  bnNliTt-in.il^iii;;  and  have  Io«;t  the  ait  <jf  fiihin^,  most 
of  their  net-di  being  supplied  from  the  nearest  store ;  but 
tilough  they  have  been  for  a  long  period  subjected  to 
Christian  influences,  they  retain  many  of  their  primitive 
beliefs.  Thus  a  solar  eclipse  occurs  when  the  sun  Is  rest- 
ing and  cleaning  hinisi  lf  from  the  accumulat'd  srrKjkf  of 

his  fires.  Thunder  and  lightning  are  produced  by  two 
great  birds,  and  irfien  the  female  is  laying  an  «gg  in  her 

nest  in  the  sky  there  is  a  thunderclap.  The  good  spirit. 
Aba,  takes  to  his  heaven  the  spirits  of  all  tribesmen  save 
those  dying  by  effusion  of  blood  and  murderers.  The  evil 
spirit,  .Vanapolo,  wanders  in  the  recesses  of  the  forest,  and 
thott^  he  is  feared,  he  never  succeeds  in  gaining  possession 
of  the  soul  of  a  Choctaw.  They  have  practicallv  lost  their 
belief  in  witchcraft,  and  have  never  assimilated  tiic  prac- 
tices  of  Voodooism,  so  popular  among  the  negroes  around 
them.  Mr.  Bushnell  has  excavated  a  series  of  mounds 
which  throw  some  light  upon  their  prittdtiv*  culture. 

Tiir  -rr  at  flights  of  crossbllb  Wbtdl  visited  this  country 
and  the  Continent  last  summer  and  autumn  have,  in  our 
islands  at  any  rat«,  remained  in  many  places  to  breed. 
In  the  May  issue  of  Witherby's  Bntiili  Birds  a  large 
number  of  instances  of  such  nesting  are  r-rord'd,  and  it 
is  confidently  expected  that  many  more  will  follow.  The 
kicaiities  include  the  Souttiomptoo  district,  Wickham,  the 
New  Forest,  Kent,  StalFordihire,  Suffolk,  Surrey,  and 
Sussex.  The  nests  were  mostly,  or  ir.van.ibly,  built  in 
Soots  firs,  those  near  Burley,  in  the  New  Forest,  being 
placed  in  the  fcu-ks  of  horizontal  boughs  at  a  height  of 
some  30  feet  from  the  ground  and  a  dozen  feet  from  the 
stem.  It  is  suggested  that  an  imufual  abundance  of  Scots- 
fir  seeds  may  have  led  to  the  viritatioo. 

Dn.  K.  Desincer,  In  vol.  xviii.,  part  i.,  of  the  Bi'n\?t/e 
d.  Saturfor.  GcselUi.liaji  iu  I'risbetti;.  lias  done  good  service 
in  demonstrating  the  marked  distinction  b<-HveLii  the 
babirusa  of  Boru  and  its  relative  of  Celebes.  The  ori^al 
5u$  bahirutsa  of  Linncus  came,  it  appears,  from  Boru, 
but  the  Babirtiiui  nUurus  of  Lesson's  "  Mammatogie," 
which  was  supposed  by  its  describer  to  come  from  the 
same  island,  and  to  be  identical  with  the  Linnean  species, 
is  based  on  Celebes  spedmena.  For  the  Boru  species  Dr. 
Deninger  takes  the  name  Botfriua  bnbinua,  while  for 
■  its  Celebes  representative  he  proposes  tht  new  titte  B, 
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celebeniis,  although  in  OUT  Opinion  he  ought  tO  have  r«« 
tained  Lesson's  B.  atfunu.  Until  the  author  brought 
home  specimen  "I,  the  Boru  babirusa  seems  to  have  been 

represented  in  I'uropean  museums  only  by  a  few  skulls, 
the  distinctive  peculiarities  of  which  were  not  r^ogniaed. 
It  is  distinguished  by  iu  nearly  smooth  hide,  of  which  the 
colour  in  adult  males  is  greyish-brown  above  and  li^ht 
brown  below,  and  also  by  the  thick  coat  of  short  bristly 
hairs,  whiL-h  ii'-comes  thickest  at  the  root  of  the  taiL  The 
general  colour  is  whitish-grey,  tinged,  especially  00  the 
head,  with  yellow.  Females  and  young  mates  an  datker. 
The  Celebes  sp^ci^s,  on  the  other  hand,  has  the  well- 
known    rugged   and    furrowed    hide    almost    naked,  and 
brownish-grey  in  colour.    The  skull  of  the  Poru  babirwa 
is  short  and  wide,  with  the  extremities  oi  the  nasals  POi 
narrowing  to  a  sharp  point  between  the  sbeate  of  the 
upper  canines  in  the  mannrr  characteristic  of  its  relativ.' 
in  Celebes,  and  there  are  also  difference*  between  the  tusks 
of  the  two  species.    Dr.  Deninger,  who  adopts  Stehlin  s 
theofy  that  the  bunodont  dentition  of  the  Suidss  is  derived 
by  degeneration  from  a  salemidont  type,  concludes  bjr 
expressing  the  opinion  that  Babirusa  is  n'^arlv  rel.iti>d  to 
the    Siwulik    .Merycopotatnus,    Ixith   genera   agreeing  in 
the  parallel  direction  of  the  two  lines  of  eheek-Meth.  the 
general  form  and  small  sixe  of  the  crowns  of  Aese  teeth, 
the  shape  and  direction  of  the  tusks,  and  certain  othir 
features. 

Thk  Board  of  Agriculture  has  taken  advantage  of  the 
powers  conferred  upon  it  by  the  I>estruct{w  Insects  and 

Pests  Acts,  and  has  issurd  .in  ord.  r  .iff.rtincr  !he  folio*, 
ing  I — The  vine  Iousl-  (i'hyilox^ra  rastatttx.  Pianchon),  the 
San  Jos^  scale  {Aspidiolut  pernidosut.  Comstock).  tbc 
Mediterranean  fruit  fly  (Ccralttis  co^toto,  W  iedemann),  the 
Colorado  beetle  (Doryphon  ieeemlmeata.  Say).  th<!  large 
larch  sawfly  (W-malut  erichsonii.  Hartig),  the  po'ato  moth 
(LU<i  solanella,  Boisduval),  the  gipsy  moth  {Uparif 
[ocntria]  disfar.  Linn*),  the  brown  tail  moth  (Suprpctit 
chrytorrhoea,  Linn^),  the  nun  moth  (t.iparis  monacha. 
Linn#),  the  cherry  (ly  (Ithagoletis  cerasi.  Linn*),  the  nar- 
cissus f!v  f.Ufr.)<io»i  .quaiTM.  I-.ibrlcius).  black  knot  (Plou. 
Tighha  murhosa.  Saccardo),  wart  disease  or  black  scab  0< 
potatoes  (Synchilrium  endabioHcum.  Pereival),  tomato4e8{ 
spot  {Sepioria  lycopersici.  Sp^azxini).  melon  or  cucumber 
canker  (\f  ycosphocrctta  citruUina.  Grossenbachcr),  and 
American  pear  blight  1  \f.,  r,n .  amylovorus,  Burrcllt. 
Under  tho  provisions  of  the  Act  any  person  selling  or  plant- 
ing any  see<i.  cutting,  plant.  Ac.,  attacked  by  any  of  these 
pests  is  Uable  to  a  penalty  of  ml.  A  like  penalty  » 
incurred  if  anyone  fails  to  notify  the  proper  inspectors 
when  arv  of  p,  .,(,,>,  ar  iti  his  garden,  or  if  he  omii« 
to  carry  out  the  measures  speciEed  by  the  Board  for  the 
prevention  of  the  spread  of  the  pest.  The  inspector  mav 
<hter  any  premises  where  he  has  reason  •.■->  suppose  one 
of  these  pests  occurs  and  examine  any  plants.  He  mar 
go  further,  and  order  tht  destruction  of  the  plants  affected 
if  the  kwral  authority  consentt  to  pay  compensation.  This 
is  the  part  of  the  Act  that  has  been  most  criticised,  and  it 
Viii  remains  to  be  seen  how  much  gco  l  is  fi,,„r.  when  the 
most  effective,  if  also  the  most  drastic,  nu-thod  of  treat- 
ment m.-ty  be  rxrludcd.  But  the  order  shows  that  t.S' 
Board  is  alive  to  the  necessity  for  action,  and  it  will  00 
doubt  discover  a  way  of  getHng  over  this  partteutar 
difficulty.  If  Ulo  order  constitutes  a  new  terror  for  amateur 
gardeners  and  c.ircless  nurserymen  it  also  emphasises  ttie 
necessity  for  horticultural  instruction  in  the  schools,  and 
justifies  the  evening  classes  held  in  many  of  the  counties 

A  CTOKMM  manna-like  incrustation  or  wax  collected  <m 
twigs  and  leaves  of  Btttedtndnn  glaiimm  is  described  bf 
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Dr.  D.  Hooper  in  the  Journal  o(  th«  Asiatic  Societjr  of 
Bengal  (vol.  v..  No.  9).   It  has  been  i<lentified  as  the 

secretion  of  Vhrotnnia  wari;ri!i'.'?a,  an  insect  passing  in 
India  under  the  name  of  the  gho«t  bug.  The  substance 
contains  sugar  in  the  form  of  dulcitol,  which  the  author 

refers  to  a  special  secretion  in  the  plant. 

\v  ni  -icle  in  Engier's  Bofanijche  Jahrbiuher  (vol.  xliv., 
J  It;  1  I  '..y  Dr.  R.  Kmith,  on  the  formation  of  hybrids  in 
thf  ji-  HLts  P' !.ir.;..niiiiti.  ^lioulJ  h-'i  interesting  to  iiorti- 
culturiiits  and  botanistt^  alike.  The  larg>^  nuintjcr  of 
Pelargonium  hybrids  contrasts  greatly  with  the  three 
hybrids  known  for  Geranium  and  two  for  Erodium.  It  is 
strange  to  find  that  five  sections  of  the  genus  furnish  no 
hybrids,  while  crosses  between  species  in  different  sections 
are  not  uncommon.  'J'he  author  remarks  that,  as  a  rule, 
there  it  no  fusing  of  parental  characters,  but  mo^e  often 
one  tuppltes  the  leaf  and  the  other  the  flower  characters 
in  the  hybrid.  The  "  English  "  pelargoniums,  known  in 
this  country  as  decor. itiv  or  faruy,  ;(rc  .it1r;bul'-ii  to  crosses 
between  grandifiomm  of  the  section  Polyactlum,  and  the 
species  «iicitllaftim,  tofdatnm^  and  ongiilojiim  of  the  seclton 
Priargium.  Dr.  Knuth  recognises  the  excellent  work  of 
English  horticulturists,  and  places  a  high  value  on  the 
classic  work  of  Sweet  on  the  Geraniaoea,  pubHshed  in 
181?;. 

Ths  composition  of  Indian  rice  lias  been  investigated  by 
Mr.  David  Hooper,  and  die  resulta  are  pohUslMd  as  No.  5 

of  the  Agricultural  Ledger.  Rice  cultivation  is  ths  most 
important  of  the  agricultural  industries  of  India,  more 
th.in  s- vvriitv  million  acre«  being  annually  i;ndi  r  tl-.is  crop. 
There  are  a  number  of  varieties  of  grain  differing  in  size, 
shape,  colour,  and  other  properties,  not  ail  being  equally 
su"r:il)ti;-  for  cullnrirv  purpose-^.  Thus  a  v.irirty  kr.awn  as 
kauk-uyiti  i»  m»  giutinou!>  thai  il  will  nol  stand  the  buLUng 
required  by  ordinary  rice,  but  is  made  into  various  kinds 
of  puddings  and  sweetmeats.  It  is  frequently  boiled  in 
bamboo  tubes,  to  be  eaten  cold  by  travellers;  when  re- 
.-.]'.:■-<.].  '.hr  bamboo  is  peeled  off,  ari'-l  a  lone;  roll  of  rice 
.ippears  wiiich  forms  a  palatable  !iuui>Uiutc  for  bread. 
Taking  the  159  samples  as  a  whole,  the  percentage  of 
carbohydrate  varied  between  9i'»  and  82-3,  of  protein 
between  11-4  and  6-06,  of  fat  between  3.6  and  o-ii.  The 
fSre  rarely  exceeded  1  per  ifiit.,  nnJ  vv.15  iistialty  round 
.itKiut  0-5  per  cent.  ;  the  as^i  tisually  lluclualtJ  between 
05  and  2  per  cent.  This  series  of  analyses  of  rice  if  prob- 
ably the  most  complete  that  has  yet  been  executed. 

Piior.  R.  Mauk  contributes  an  important  paper  on 
the  porition  of  the  upper  Umlt  of  the  forest  growth  in  the 

"astern  Alps,  and  r'  I.-.tion  to  the  elements  of  rlimn'e, 
to  Petermann's  Mittfilitn^en  (p.  63).  The  general  con- 
ctuiioa  arrived  at  h  that  the  importance  of  mean  atmo- 
i|ilieric  temperature  has  hitherto  been  greatly  over- 
tstnnated,  and  that  such  feetors  as  ralnfell  and  direction 
and  force  of  wind  arc  essential  cauies  determinlllg  the 
altitude  of  the  forest  line. 

The  Proceedings  of  the  Royal  Society  of  Edinburgh 
(vol.  xxs.,  p.  183)  contain  a  paper  by  Dr.  W.  .\.  Ca.spari, 
«f  the  ChaOangtr  Office,  on  the  composition  and  character 
of  oeeanic  Red  Clay.   Dr.  Caspari  gives  the  results  of 

.-in.il:. of  thirteen  samples  of  Red  Cln;.'  obi  iint  vl  fiom 
the  dU'terent  oceans  in  d-pths  varying  fro:ii  utro  to  3100 
f.ithoms,  and  discusses  th>'  p^ru!i.ir:tie$  cf  tacl;.  It  is 
established,  geoeralty,  that  Red  Clays  originate,  in  the 
main,  from  the  degradation  of  add  and  baric  volcanic 
ijlasses,  and  that  th''  ch-  niicnl  processes  involved  cannot 
differ  in  essence  from  t*-.ose  associated  with   the  sub- 
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aiSriai  weathering  of  silicates.  A  feature  of  deep^es 
"weathering"  is  that  it  takes  ptace  under  eondftione 

which  n-lmit  of  finaliti' :  in  ihc  Red  Clay  nrcas  th  -n  is  .i 
temperature  of  C.  to  3"  C,  a  pressure  of  400  to  600 
atmosphere*,  and  a  uniform  medium,  cea-W«ter,  which 
liavc  scarcely  changed  for  milUont  of  years.  As  a  reeult, 
a  degradation  product  of  much  the  same  composition  i« 
found  all  cv-r  tli^  plol  e.  and  it  is  to  be  Observed  that  it 
is  a  more  acid  silicate  than  the  corresponding  continental 
material. 

The  Bulletin  of  the  Philippine  Weather  Bureau  for 
.August,  1909  (recently  received),  contains  an  interesting 
note  on  the  frequency  of  local  earthquakes  in  relation  with 

atnii.  pl.  ric  pressure  in  Manila  in  1902-8.  As  "  local 
earthquakes  "  are  designated  the  so-called  instrumental 
earthquakes  th<;  records  of  which  traced  by  the  micro- 
s«smograph  show  that  their  point  of  origin  was  in  the 
locality,  or  very  close  to  it.  During  the  jears  under  con- 
sideration sih  h  disturbances  were  recorded  at  the 
obs<>rvatory,  .iiid  .i  tabic  showing  graphically  their  mean 
hourly  frequency  exhibits  clearly  two  principal  maxima 
and  minima,  and  one  secondary  maximum  and  minimum. 
When  this  curve  is  smoothed  by  showing  the  frequency 
for  three-hour  p^r'.od^,  "ts  parallelism  with  that  of  the 
double  daily  oscillation  of  atmospheric  pressure  shows  that 
"at  Manila  the  highest  pressures  are  more  favourable  to 
the  occurrence  of  instrumenUl  earthquakes  than  low 
pressmes.**  Prot.  P.  Omori,  the  eminent  seismologist. 
h.^s  atr^i^ntl:■c^  ;1i<-  rt  ason  of  such  pnrallplism  to  the  fact 
fli.it  in  all  prubability  these  local  earthquakes  have  their 
uriiiin  at  very  shallow  depths,  and  may  be  closely  connected 
with  daily  changes  of  pressure  exerted  by  the  atmosphere 
on  the  csrdi^  cnial  (see  Bntletin  of  the  Inqicrlal  Earth- 
quake Investigatkui  Committee,  Japon,  voL  iL,  p.  105). 

*'  Ti!E  Cause  of  tiik  Vkrticu.  Movements  is  the  Atmo 
sCiisKE  "  is  the  title  of  an  interesting  paper  by  iVof.  W. 
Trabert  in  the  5itstmgit«rj«h}»  of  the  Vienna  Academy  of 
Science  of  December  a,  1909.  The  inquiiy  i*  based  upon 
the  obeervatiens  of  the  upper  air  made  at  Lindenberg 
during  th.;  munth  of  J.<nuary,  iQoo.  The  diaj^rams,  wkirh 
exhibit,  inter  aiia,  the  isotherms  and  lines  of  equal  potential 
temperature  up  to  an  altitude  of  5000  metres,  draw  that 
at  times  tongues  of  low  temperature  extend  downwetds 
from  the  upper  regions,  and  that  otiiers  of  higher  tempera* 
ture  extend  from  b.dow  upwards,  so  that  areas  of  high 
and  low  temperatures  become  intermingled.  Among  the 
results  arrived  at  we  may  mention  the  following : — In  a 
warm  column  of  air  the  movement  is  upwards,  and  vice 
ter$a.  The  asoendiog  movement  causes  the  air^prescure 
TO  fall,  and  conversely.  If  cyclones  and  anti-cyclones  are 
thus  caused,  the  air  alre.idy  1  ocled  i^  ('.ynamirally  c.irried 
higher  up,  or  the  wanned  air  iranst^rrcd  further  duwn- 
wards,  causing  fresh  vertical  motion  j  the  origin  of  cyclones 
and  anti-cyc  tones  is  therefore  thermic  and  dynamic.  The 
p^'ndulum-like  upWfird  .nnd  downuard  mcivfmcnt  of  tl.';  air 
is  due  to  aqueous  vapour,  and  the  latent  heat  set  free  by 

its  cnndens.-)-i(m  furnishc*  the  tmrgf  foT  the  maintenance 

j  of  the-  vertical  circulation. 

'  The  importance  of  the  coherer  as  a  detector  in  radio- 
'■  telegraphy  amply  justifies  the  large  amount  of  attention 

which  has  been  paid  to  it  by  •  x[Krimenters  during  the  last 
few  years.  .Attention  has  been  directed  in  these  columns 
i  to  the  work  of  .Mr.  G.  W.  Pierce  (Physical  Reaie-j.\  vol. 
xxix.,  and  references  there)  and  of  Mr.  L.  W.  Austin 
(Bulletin  of  ihe  Bureau  of  Standards,  vol.  v.).  In  the 
resume  of  communications  made  to  •.'1  ■  ?ociLt(j  fran*;aise 
de  Physique  on  March  iS  titere  are  abstracts  of  two  further 
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papers  by  M.  Tisiot  and  M.  BIcin  r<;«poctively.  Both 
dirtot   attention   to  influences   of   the  thermoelectric 

properties  and  the  variation  of  the  resistance  with  tempera- 
ture of  the  inat«riAis  used  on  their  behaviour  as  coherers, 
but  Dr.  W.  H.  Eceles,  in  a  paper  read  before  the  Physical 
Soi-i<^tv  of  London  on  March  11.  --iuiw.Mi  ilnit  ih"  whole  of 
the  properties  of  coherers  could  be  explained,  both  quali- 
tatively and  quantitatively,  bv  the  Joule  and  Peltier  heat 
generated  at  the  junction,  and  its  effect  on  the  nustaitces 
of  th'»  matt-rials  forming  the  contact. 

\'oi..  vi.  of  the  **  Collected  Reaearchet  of  the  Kationat 
Physical  Laboratory  *'  contains  300  pages  quarto,  and 
consists  of  reprints  of  fourteen  papers  by  member*  of  the 
stafT  which  have  appeared  in  the  pages  of  the  technical 
Fre«s  or  the  proceedings  of  scientific  societies,  moat  of  them 
during  Hie  year  tooq.  Several  of  tlwse  paper*  have  already 
bren  noticed  in  th.  «.••  i  olumn^,  hut  we  shoiilfl  liko  to  <lircrt 
attention  to  the  report  of  the  committee  ap|>ointed  by  the 
Institution  of  Naval  Architects  to  carry  out  the  scheme 
for  establishing  a  tank  at  the  laboratory  in  which  the 
experiments  necessary  for  the  advance  of  British  shipbuild- 
ing might  be  carrir-d  out.  Ten  experimental  tanks  are 
already  in  use  tliroughout  the  world.  Japan  possessing  one, 
but  most  of  them  are  owned  by  private  firm*.  An  advisory 
f  nmirtittee  of  naval  architects  has  been  appointed,  w?ih  h  \\\\\ 
draw  up  a  scheme  of  work  to  be  done  in  connection  with 
the  ptoblems  now  awaiting  sofutloii. 

A  «;rEriMKN  boftin  nf  n  ronrrntrnt'-'-f  romblned  toninp  nnd 
fixir.^  bath,  issuitl  umlor  the  n.inie  of  "Combinu, "  has 
been  sent  for  examination  by  Mr.  P.  F.  V'isirk,  30  Finland 
Road,  Brockley.  It  gi%-es  good  colours,  and  as  it  is  only 
necessary  to  place  the  print  as  taken  from  the  frame  Into 
the  solution  until  \\\c  dr  sir.-d  rolmir  N  ohiaini-il.  It  mak<  s 
the  use  of  ordinary  silver  printing-out  paper  as  simple  as 
the  self-tonlng  papers  now  so  eommon.  It  is  a  gold-toning 
solution,  and  the  maker  claims  that  it  is  stable  when  either 
eoncentrated  or  diluted  for  use,  and  that  double-toning, 
lii.if  a  variation  of  colour  according  to  the  depth  of  the 
printing,  is  impossible.  It  is  issued  in  4-o<.  bottles  at  one 
shilling,  and  is  diluted  to  five  times  its  bulk  for  use. 

Tiir  rl'.;ir.^.  s  iiinl- r^^oH'^  bv  ".torMl  cnol  ;<re  of  con'^IdiT.ibl'' 
importance,  both  from  the  point  of  view  of  liability  to 
spontaneeua  cambiwlian  md  lost  In  calorlAe  value.  A 
recfnt  Bulletin  (No.  38,  Series  1909)  from  the  University 
of  Illinois  Rngineering  F.xperiment  Station,  by  Mrssrr,. 
S.  W.  Parr  and  \V.  I".  Wheeler,  is  fl  vntc<i  to  the  con- 
sideration of  this  subject.  A  critical  abstract  of  all  the 
earlier  work  on  the  weathering  of  coal  is  given.  This  Is 
followed  by  a  d' Inilpfl  ni  cnunt  of  <; \perimcnts  made  to 
(l-f-rmiiie  the  amount  of  disintegration  and  the  changes  in 
we"f;ht  and  calorific  value  occurring  in  the  grades  of  coal 
found  in  Illinois  and  in  the  neighbouring  States  under 
different  conditions  of  storage.  The  losses  in  calorific  value 
for  rnni  ^•<>rl  .J  under  water  were  found  to  be  less  than 
with  the  usual  storage  in  air,  but  the  differences  were  not 
great  enough  to  warrant  any  changes  in  present  storage 
methods  from  this  point  of  view  alone.  Storage  under 
water  gives  protection  against  spontaneously  ignited  fires, 
:ind  al<>o  lessens  breakage  losses,  and  henoe  may  be  worth 
while  resorting  to  in  certain  cases. 

Mbsbbs.  Reynolds  akd  Bransow,  Ltd..  have  just 
i>sued  a  comprehensive  catalogue  of  photographic  roquihit'-s 
contjiining  particulars  of  many  new  cameras  and 
accessoriea. 

.A  WORK  on  the  birds  of  Dumfriesshire,  by  Mr.  II.  ,S. 
(jladiitone,  will  shortiv  he  published  by  Me.ssrs.  Witherby 
and  Co.  The  book  w  ii  ^ i\e  an  exhaustive  account  of  the 
present-day  statu^t  and  past  history  of  ali  the  birds  of  the 
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county,  and  will  be  illustrated  by  photographic  plates  j.-' 
a  map.  It  will  be  published  by  subscription,  and  i*  1 
strictly  limit'jd  edition. 

.An  .\viation  .Association  of  Ireland  has  been  formed,  rtih 
Mr.  J.  B.  Dunlop  as  president.  Dr.  W.  E.  Lilly  .ind  Mi. 
J.  C.  Peary  as  vice-presid- ri;-.  .md  .Mr.  D.  O  B.  G: 
19  Herbert  Street,  Dublin,  as  honorary  secretaqr.  K 
lecture  was  delivered  before  tlw  asiociatioa  on  Pcliruaty  < 
by  Dr.  Lilly,  and  has  now  been  reprinted  bgr  the  M<iir 
Xewi,  of  Dublin. 

MsssRS.  J.  AND  A.  CHtntcntLL  have  a  new  editim  el 
vol.  li.  of  ".Mien's  Commercial  Organic  .Analysis "  jj-: 
ready  for  publication.  This  volume  has  be^n  re-wr,;:-8 
under  the  editorship  of  Dr.  H.  l^ffmann  and  Mr.  W.  .V 
Davis.  The  aubjecta  are: — fixed  oils,  fats  and  waxti. 
special  •  characters  and  methods,  butter  fat,  lard.  liiM<«^ 
oil,  higher  fatty  acids,  soap,  gtyoerol,  cbotestcrob,  a«t( 
fat  and  ctoth  oils. 

A  KBW  catalogue  of  lenses  has  just  been  issued 
.Messrs.  J.  11.  Dallmtyof,  Ltd.  .\iiiont;  the-  n-vv  t)-p»« 
lenses  of  which  particulars  are  given  arc  a  new  serit*  a( 
Dalbneyer  stigmatics.  the  single  components  of  whirti  «r> 
dissimilar  and  may  be  used  separately  ;  improved  fon  i^ 
of  the  well-known  "  .Adon  "  lens,  whith  gives,  for  tlf- 
^ain  ■  L.unera  extension,  a  much  larger  picture  than  i- 
ordinary  lens ;  and  a  new  telephoto  combination  worluo^ 
at  //to.  and  giving  variable  nagnilieatioia.  The  opabtE- 
\  ti  of  the  various  lenses  and  cMabinatiM*  are  illu^ralH 
by  some  striking  pictures. 


013R  ASTRONOMICAL  COLUMN. 

HALtrv's  CoMST.— The  observathma  of  Halky's  coaia 
during  thu  present  month  have  shown  that,  in  bri^hsat, 
it  has  at  least  come  up  to  general  expectation.  NuaicfSU 
amateur  observers  report  having  seen  it  as  a  fairtr  ok- 
spii  Lioiis  object  before  dawn. 

It  Dr.  Kistenpart's  calculated  time  for  perihelion  ; 
lorreci,  ;l)e  comet  transilted  the  sun  bf  tw-ii  ;lt.  4m 
4h.  4m.  this  morning  (May  19),  and  any  sp>;i  ia;  phenomi.'-" 
which  could  Ix--  u.iusi  d  by  the  passa^^<;  -.liiiuid  fulK  r  - 
ported  to  -ionie  contpetent  authority.  From  Dr.  Hoi-'- 
^thik's  I'  -^uUs  it  appears  likely  that  the  brightest  (wrt  i: 
the  tail  would  not  extend  so  far  as  the  e.Trth,  but  nvt-vr- 
from  the  outlying,  and  possibly  curv-d,  ■  \tremity  shoi^i; 
be  looked  for,  carefully  noted,  and  reported.  K»xA 
observations  indicate,  however,  that  tiie  tail  is  qiale  ket 
enough  to  extend  past  the  earth. 

,Mr.  ti.  tiillman  reports  that  he  has  continued  te 
obs'  rvations  at  Aguilas,  Spain,  on  each  successive  morn't^; 
and  found  that  at  3h.  aom.  on  May  13  the  tail  was  pJ 
ticularly  well  defined.  It  was  visible  to  the  naked  ^J' 
almost  to  a  line  joining  S  Pegasi  and  ■  Aquarii, 
nutans  that  the  apparent  lengtti  waa  some  43*.  Tbif » 
the  greatest  length  yet  recorded  by  him. 

Mr.  C.  Leach  also  sends  another  sketch  shonnng 
extent  of  the  tail  as  he  saw  It  with  the  naked  eye  « 
3h.  45m.  a.m.  on  May  8.    This  shows  the  he.id  <tf 
comet  in  line  with  a  Andromeda?,  y  Pegasi,  and  \>!». 
with  the  tail  extending,  ii-ailv  p.ir.ill.  l  u.  •!,    south  si-'- 
of  the  Great  Square,  to  a  greater  length  than  th*  di>ix- > 
between  y  and  a  Pegasi;  the  tail  was  perff.-ctly  straip- 
Mr.  Leach  also  sends  a  sketch  and  note,  taken  frc-ir.  - 
local  paper,  describing  the  comet  as  seen  by  Prof.  .V":- 
Sesta,    at    Palermo,    at    ^h.    j^m.    on    May   i*     Th  ■ 
corroborates  Mr.  Leach's  r)un  oiiscrv ation,  and  adds  t*;j 
the  nucleus  was  very  bright  (visible  until  5  a.m.),  and  «nJt 
the  diaphanous   tail  exhibited   rectiQnear  nuurgia*  nt^t^ 
formed  a  small  angle  at  the  head. 

A  number  of  positions  of  the  comet  during  NoveCT^-'- 
f'cbruary  are  published  by  Dr.  Rambaut  in  the  Mcziif 
Notices  (txx.,  6).    The  places  were  determined  from 
graphs,  taking  astrographic  stars  for  reference  poios. 

In  \slronomisthtN«ehricht€n,  No.  440S,  Herr  J- Fi*" 
considers  the  passage  of  tiie  eartil  through  the  tail  ^ 
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the  poMibiHtks  of  meteor  showers  at  the  time.  I-'or 
difTcrent  valued  of  i-^  he  tinds  that  possible  collisions 
rnay  occur  at  May  19-442,  •9-n5.  and  it*-Syj.  The  corre- 
sponding radi.ini'^  of  possible  small  abowcrs  ar«  near 

■tf  Pisctuni,  ^'  ri^c  111:11.  Mild  Ariftis. 

In    the  suppUiii'Mt  lo  No.  4407  ..if  the  same  journal  a 

telej«ram  (rum  I'rol.  I'ulvrriu;^  :iririuunc<-s  that  Dr.  Wriflht. 
iit  l.ii  k,  phot(i;^r,ij(hi'(l  till  ^iM  i  triuii  cjii  .\pril  ."1,  aiiii  luiiinl 
trie  stxJiujn  I)  Il:ii  i  bn^^lit  ;  '.liis  is  ann<iuni  cil  a.s  :i  rcci'iit 
tievelopment.       An    iil>s.  :  \  jtimi  rrnt.     I'  tust    ;iini  Ur. 

Slocum  on  April  14  showed  a  distinct  continuous  spectrum 
for  the  nucleui,  witb  no  trace  of  bright  lines  or  bands. 

r»  I F,  SracTRA  OF  Cojirrs. — Further  laboratory  results 
bfraring  on  the  nature  of  cometary  spectra  are  published 
by  Prof.  Fowler  in  a  paper  appearing  in  No.  6,  vol.  but., 
of  the  Monthly  Notieet. 

Among  other  things,  it  is  now  siMwa  more  definitely 
that  the  tail  spectrum  is  produced  by  an  dzide  of  carbon, 
probably  the  monoxide.  With  luffident  denrity  tUs  com- 
pound gives  the  "  Swan  **  spectrum,  the  most  common 
feature  of  eometar)-  spectra,  whilst  at  veiy  law  pi«ssurf< 
— cKoi  to  0-005  mm.— the  "  tall  spectrum "  $•  dev«lop<-d. 
The  addition  of  a  tmrc  of  nitroR^n  introduces  the  cyanogen 
bands  into  the  hi);h-prc$surc  spectrum,  and  the  kathode 
bands  of  aitfogMi,  such  as  were  found  in  the  spectrum  of 
tbe  t^t  of  iMK^oiise^s  comet,  at  the  lower  pressures. 
HvdrocaftNHU  are  regarded  as  variable  constituents  of 
comets  because  the  characteristic  band  at  a  431  i$  only  an 
occasional  feature  of  their  spectra. 

The  anomalous  spwtrum  of  Brorscn's  comet,  as 
cbsfrvcd  by  tho  late  Sir  William  Hugfiins  in  1868,  is 
explained  by  supposinf;  that  it  rosomblM^  the  "  tail  spec- 
trum," the  differences  of  wavp-lcngth  not  being  beyond 
the  probable  13mtt«  of  rrror.  If  this  is  the  true  explana- 
tion, it  apprars  that  the  heads  of  comets  vary  <  <in'..drr.it.l\ 
in  d'-nsity,  that  of  Brorsrn's  being  about  the  saait-  density 
as  the  tail  of  Morehouse's. 

\  new  high-pressure  (100  mm.)  spectrum  of  cirbmi 
monoxide  was  discovered  during  the  ri  si  Lircli,  and  it  i'. 
suggested  that  the  presence  of  this  in  (oni'tarv  sp'<tr.i 
is  indicated  l>v  tli<  aimm.iKiU'-  pii-; tions  uf  th>-  ciirlxm  Imncl- 
obsrrved.  *I  hus  Ehi;  blui:  t  .irbon  li.nul  in  cnini't.it  v  sp<  i  ti  .i 
often  <}!•(  uri.  .It  A  468  instead  nf  at  K  \\\f  po<.it:(!ii  nf 

the  brighiot  head  ;  the  superpi  isltion  of  ilv-  bri;;!itc-st  band 
of  the  new  spectrum,  at  A  4''7'i.  would  account  for  this. 

Some  interesting  dedu<  lions  as  lo  the  iiatun-  and  the 
illuminutiiiii  (if  (limits'  tails  ari^  made  on  ihr  assumption 
that  the  actual  condition!,  .ir<  romp.ir.ib]p  with  tliose 
<ibtained  in  the  labor.-itorv  i  xiii  rinv  nts.  I'or  '  Nample,  it 
i-  shown  that  to  come  within  pcraiissible  limits  of  mass 
ih<'  tails  must  be  hollnw,  or  must  be  made  up  of  attenufit<  J 
«herts  or  streams.    The  illumination  is  probablv  of  *  l<  i - 

"rical  iirli^i'i.  but  \v1i.  ;1i.t  llii-  n'-;;  ilivelv  rharjj' (1  partirli  s 
producing  it  proceed  from  the  head  of  the  comet  or  from 
the  sun  is  still  an  open  question. 

ObsbRvations  of  SofTiiERN  NebuLvC. — The  positions 
and  brief  descriptions  of  five  southern  ncbul.x  are  published 
bv  Mr.  Innes  in  No.  i  of  the  Transvaal  Obs' rvatorv 
Circulars.  One  of  these  objects,  in  R..\.  i6h.  411111,, 
dec.  —  411"  ('»  (1875),  is  very  diffuse,  am!  rov  rs  :<>  in 
d«-clinati<)n  and  3m.  of  R..\.  :  its  position  was  di  ti-rnuned 
from  a  plate  taken  with  th'^  f  ranklin  .Atlanis  st.ir  r.Trnera. 
Cometar>',  planetary',  and  ring  nebulae  are  also  included. 

Obsviivations  of  tkb  Auroba. — In  No.  3.  vol.  bxxI., 
of  the  ^«fr«^sfe«l  Jounutl  Prof.  Barnard  gives  the 
details  of  all  tlie  obsovations  ol  aurorm  made  by  him 
during  the  period  1901^  There  are  manv  polBts  of 
Interest  too  numerous  to  mention  here,  but  It  lis  evident 
that  such  carefully  recorded  data  will  prove  extremely 
useful  in  discussing  the  probable  relation  of  aurora  with 
solar  outbursts,  &c.  Prof.  Barnard  outlines  a  scheme  for 
systematic  observations  by  obsr  '•ers  some  miles  apart 
which  would  result  in  determinations  of  the  height,  &c., 
of  specific  auront.  A  tabulated  statement  of  his  results 
5hows  September  .-ind  Kebrunry  to  be  months  of  prolific 
aurora",  but,  as  he  points  out.  September  is  the  month 
of  clear  skies,  and  the  prominence  of  February  depends 
largely  upon  the  year  i<)07.  July  and  December  are 
•  sp'(i  )lly  low.  There  are  indications  Of  a  maximum 
during  1907-S-9. 
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BRITISH  sciKScr:  gvild. 

THE  Right  Hon.  Lord  Strathcona  and  Mount  Rov.il  pr  - 
sided  at  the  first  annual  banquet  of  the  British  bcance 
(iuild,  which  was  held  at  the  Royal  Institute  of  Painters 
In  Water  Culours,  I'iccadilly,  W.,  on  the  evening  of  l  "<l-»y. 
May  6.  Amongst  those  present  were  the  Right  Hon.  Lord 
Blyth,  Coi.  Lord  Kesteven,  Sir  Thomas  Barlow,  K.(..\  .0., 
F.R,S..  and  Lady  Barlow,  Sir  David  Gill,  1%..C.B.,  h.R.S.. 
Sir  Norman  Lockyer,  K.C.B.,  F.R.S..  and  Lady  l.ockyer. 
Sir  Alfred  KeOgh,  K.C.B..  and  Lady  Keogh.  S.r  l-roderK_k 
Folloclt*  Bart^SIr  William  Ramsay,  K.C.B..  h.R.s  ,  Sir 
Boverton  Redwood  and  Lady  Redwood.  Sir  Philip  \\  .itts. 
Sir  Aston  WVbb,  C.B.,  R..A.,  and  Lady  W.  bb,  Sir  ^\  il ham 
White.  K.C.U.,  F.R.S.,  and  Lady  White,  l olon.  ■  s  r  John 
N  oung.  C.V.O..  Sir  Hen7  Trueman  Wood  l»rof.  1  erry, 
F  R.S.,  Dr.  W.  N.  Shaw,  F.R.S.,  Prof.  W.  D.  Halliburton. 
F  R.S.  and  .Mrs.  Halliburton,  Mr.  and  Mrs.  Cannichael 
Thomas.  Mr.  Roger  W.  Wallace,  K.C..  and  Mrs.  \\allace. 
Dr.  A.  D.  Waller,  F.R.S.,  and  Mrs.  Waller,  Mr.  A.  Bnice 
Joy,  Mr.  Dugald  aerk.  F.R.S.,  and  Dr.  F.  M(dlwo 
iV'rkin  (honorarv  secretary).  «...  ..  ti. 

Aft.  r  the  Royal  toasts,  proposed  by  tlie  Chairman.  I  tie 
Peace  Organisation  of  the  Empire  Was  propos^-d  by  Sir 
William  Ramsav.  He  regarded  It  as  a  great  honour  to 
propose  that  toast- a  toast  given  there  for  the  first  time. 
All  he  could  do,  perhaps,  was  to  put  befure  them  some 
plant. 1. I  s  It.  knew  how  little  he  knew,  and  he  thought 
he  Un.  w  a  great  deal  when  he  had  found  that  Out.  II  he 
t  ilk  d  tiierefore,  in  platitudes,  he  would  be  no  striking 
.  M.ption  to  the  rule.  It  was,  he  continued,  gc-nerally 
svippi.sed  that  science  was  something  abstruse  and  abstract. 
It  was  not  so.  It  %%as  (^Minmon  sense,  and  cOmiMOn  Mnse» 
as  they  all  kn.  w,  w.is  i,n.-  of  the  rarest  of  commodities. 
\\  h:!t  one  learnt  as  one  grew  older  was  how  little  one 
kn,  w  alH.ut  anvthing.  How  complex  the  simplest  tmngs 
w  r.  '  His  attention,  he  continued,  had  been  turned  to 
plu  s;.  .,!  problems  whef  tlir  things  he  dealt  witVi  w  i  r,. 
( i.iiiiiaT  itiv.  !v  e'.mple.  II'-  bad  b«Hn  working  on  tti  qu-^s- 
t„-ns  .,t  limiids  am!  f^as.  s  things  more  simple  than  social 
or  economic  prdblniis  ;  and  yet  those  ideas,  simple  as  they 
were,  did  not  often  find  simple  expression.  He  instanced 
the  case  of  "  the  square  of  a  temperature."  which,  like 
manv  other  such  phras<;s.  conveyed  no  definite  idea  to  any- 
bod\'.  If  that  was  so  in  simple  physical  science,  how  much 
more  complex  were  the  pri)bl.ins  that  fared  the  social 
reformer.  In  this  complex  world  cf  ours  he  (Sir  WillianiV 
had  the  utmost  diflicuky  in  inakm^^  up  his  mind  which  of 
iwo  polifiral  rnn<lid.-»!f>s  was  t!ir  oi'--  '<>  vote  for.  He 
wlslii.J  that  Mr.  i^al.^ane,  their  pnsidint,  had  been  there 
to  illuminate  that  subji-ct.  It  might  even  be  desirable, 
continued  Sir  William,  to  get  an  elector  like  himself  to 
vole  .igainst  both  candidates— to  say  th.it  neither  deserved  his 
confidence;  and  if  they  could  only  get  a  sufficient  numbpr 
to  vote  like  that,  then  no  one  at  all  would  be  returned 
to  Parliament.  Men  of  science,  continued  Sir  William. 
h.-id  a  utiiform  mode  of  procedure.  Thn-  hnd  a  problem 
suggested  to  them  which  they  thought  wi  rtli  inv  st.c  iSing. 
They  ascertained  what  had  been  done  belore  on  the  subject, 
.uid  then  proceeded  to  try  an  experiment  on  a  very  small 
scale.  The  next  stage  was  to  try  the  experiment  tin  a 
larger  scale,  and  If  th.it  also  promised  well  they  might  be 
encouraged  to  erect  a  large  plant  and  increase  it  to  the 
maximum  of  its  production.  Now,  lif  askul,  did  they  do 
that  in  politics?  He  thought  not.  I  hr  analogy  was  a 
dose  one.  The  problems  which  confronted  the  manu- 
facturer were  very  much  the  same  as  the  problem  which 
confronted  the  Government.  They  both  wanted  to  produce 
an  article  in  demand.  They  had  a  permanent  staff  in  both 
rases,  and  they  wanted  to  provide  an  article  that  would 
meet  with  poblii:  BpprovaL  Men  were  constantly  improving 
—at  least  if  Aey  were  not  progressing  they  were  retrogress- 
ing, as  It  was  impassible  to  stand  still.  In  chem1c.1l 
manufacture  what  was  chiefly  wa.Ucd  was— brains.  A 
well-known  raamifacturcr  dedared  that  brains  were 
indigenous  to  Cambridge,  and  that  he  cnh  wished  he  could 
get  a  number  of  Cambridge  men  to  work  on  the  lines  he 
would  suggest.  llmt  WBS  exactly  the  Government  s 
diOiculty  too.  Mr.  Hatdane  recently  sUted  he  had  made 
the  discovery  that  not  only  in  Parliament*  but  itt  other 
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places,  there  were  brains,  and  that  there  were  persons 
who,  i<  thej  wouid,  could  solve  thoee  complex  problems 
which  were  so  cosily,  and  yet  for  whtdi  one  had  to  find 
some  immediate  solutioQ.  Now  the  inteUigent  matiu* 
facturer—just  as  a  Government  doe»— imvides  nimself  with 
a  permanent  stall  to  kt:ep  things  going;  but,  further  than 
this,  he  brings  in  other  people  in  order  to  consult  with 
them  if  anything  gOM  wrong,  or  if  ho  has  reasonable 
grounds  for  believing  he  can  make  an  iinprovcment.  The 
person  thijs  ronsult.d  rf:r':ivrs  a  retainer,  perhaps — gets  so 
much  a  year  ar.d  so  much  a  job.  "  It  is  suggested,"  con- 
rinued  Sir  Williani,  "  and  I  think  it  is  an  adniirable  notion, 
iliat  the  same  plan  which  has  proved  itself  successful  in 
helping  our  manufactur  is  should  b--  appln  d  bv  ihi- 
Governm*?nt.  There  i^s  an  enorn'.ous  miniber  of  pe<jp!e  in 
this  country  who  could  be  RiH  bv  a  v-ry  sniaU  rctain<T 
indeed,  or  perhaps  feel  honoured  by  being  chosen,  and 
wh?n  required  they  would  be  at  hand  to  help  with  dieir 

advice. 

The  question  of  dirijiible  balloons  threatened  our  naval 
supr^-macy,  continued  Sir  William.  What  was  the  best 
way  to  destroy  them?  The  natural  way  was  to  project  a 
shrll  at  them ;  but  our  mechanical  art  had  not  grown  so 
perfect  as  to  enable  us  to  time  the  explosion  of  a  shell  to 
the  thousandth  part  of  a  second,  wMle,  on  the  otfier  hand, 
the  substance  ot  the  balloon  would  be  too  soft  to  expkxie 
the  shell  by  concussion  00  contact  with  the  baUoon  itself. 
**  I  was  asked.**  Sh*  William  proceeded,  "  what  was  the 
hest  way  to  destroy  those  balloons,  and  I  made  several 
suggestions.  I  am  perfectly  willing  to  put  any  suggestions 
1  h.ive  at  the  disjio-i.il  <if  :h"  (iov-^rnmrnt  for  the  benefit 
•of  my  country,  and  I  am  sure  there  are  hundn-ds  of 
thous.ind*  in  the  same  position  who  are  able  and  will-nt; 
to  do  something  for  the  benefit  of  this  country  withimt 
pay."  Concludiri;,  Sir  William  said  thar  th'-  practiial 
solution  of  that  proV>b  m  wn«  that  ihi  re  should  he  ron- 
siiltativ''  committers  fovni'-d  in  all  branch's  of  inquiry 
apfH-rr.iln'ntJ  the  na'.lon.-il  wdfar--,  ami  he  saw  no 
rea^  -i  1  ' \.'n  wl'.v  sui  h  parties  calb'd  in  for  consultation 
should  not  be  paid  just  as  th.e  ordinary  consultee  was  paid 
by  the  manufacturer  when  calW  in  to  tender  advice.  The 
appointment  of  a  large  numb'^r  of  such  consultative  bodies, 
call  them  what  they  wish.  i.  would  be  of  Inestimable 
advantage  to  the  nadon  in  Kolving  many  of  the  complex 
problems  which  were  so  baffling  to  the  ordinary  advisory 
resources  of  a  Government  dependent  practically  altog^her 
upon  its  permanent  staff. 

Mr.  Frederick  Verneyj  M.P.,  responding  in  the  absence 
«r  Sir  William  Mather,  said  It  was  most  interesting  to  hear 
a  man  of  science  spealdng  on  politics.  He  heart!^  agreed 
with  Sir  William  Ramsay  in  his  main  contention  that  the 
Government  would  be  immensely  helped  and  rendere<l  far 
more  efficient  if  they  had  at  their  disposal  and  took  advan- 
tage of  the  enormnus  amount  of  lat'-nt  wisdom  which  only 
required  to  be  eallrd  forth  to  be  put  at  the  service  of  the 
■country.  If  Kngland  could  boast  of  one  thin^  more  than 
any  other  nation,  there  was  one  thing  which  we  might 
safely  sav,  and  that  was  that  in  no  other  country  was  so 
much  and  so  good  unpaid  work  don'^  tn-dav  as  was  done 
in  England.  It  was  nnt  so  d'>sii-ab1f  10  incr'-as'^  that  work 
■■\%  to  render  it  more  ef1iri.-nt  for  the  Empire  at  large,  and 
he  did  not  beli'^ve  an;.-  nn-nib'^f  of  the  House  of  Lords  or 
Hous^  of  Commons  wouid  be  against  that  proposal. 
Certainly  no  one  in  England  would  have  welcomed  more 
warmlv  .Sir  William  Ramsay's  proposal  than  Mr.  Haldane 
himself,  as  there  was  no  statesman  who  had  shown  himself 
more  eager  to  avail  himself  of  all  the  science  put  at  his 
disposal  than  the  Sewtarv  of  State  for  War.  tn  any  case, 
If  there  wM  any  consolation  for  people  to  be  killed 
scientifically,  they  would  have  abundance  of  chance  of  it 
in  due  time,  and  In  the  next  great  war  he  was  afraid 
they  would  have  too  much  of  it.  There  was  one  essential 
difference  between  politics  and  science.  In  politics  they 
had  nothing  but  uneertaintie*  to  deal  with,  but  in  science 
they  !iad  perhaps  something  tolerably  certain  to  deal  with. 
In  politics  one  had  to  deal  with  human  nature — with 
charactrr--3nd  thus  the  uncertainties  of  political  life  were 
the  hardest  to  foresee  .ind  the  most  difficult  to  deal  with  ; 
and  the  man  wlio  could  fight  his  way  through  the  uncer- 
tainties of  politirs,  .and  could  do  something  for  the  good 
of  the  nation  at  lar;;-,  deserved  well  of  his  <OUntry»  and 
merited  ilie  name  of  British  statesman. 
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Sir  Alfred  Keogb,  K.C.B.,  also  responded  to  the 
As  to  the  application  of  science  to  methods  of  govcnuwnir 
lie  was  glad  to  hear  allusion  made  to  didr  ifisiiiiguisbed 
pKsident,  who  was  the  great  ei^nent  of  dm  idei. 
R^ardlng  die  jiossibility  0?  war  with  Germany,  we  wcie 
at  pwiMint  engaged  in  real  warfare  with  her.  but  the; 
war  was  being  waged  in  die  laboralories  of  {be  tw 
countries.  The  German  nation  deserved  scientifically  all 
the  admiration  we  could  give  to  it.  It  bad  recognised  the 
relation  of  science',  not  only  to  ir.dustries,  but  to  taethods 
of  go\erniUL'nt  and  the  general  education  of  the  commuaitr. 
The  great  disadvantages  in  this  country  were  that  our 
rulers  and  governors  did  not  appear  to  be  acquainted  widi 
ih.-  fact  that  they  had  at  their  elbow  men  who,  ov«r  ari 
over  aij.iiii,  wciulij  help  them  in  all  th"  problems  they  hitl 

to  Sl)l\'". 

Sir  Wiiliam  \V  h.t'-,  K.C.B.,  F.R.S.,  in  giving  the  toas* 
"  The  .\rmed  Fore- s  of  th  :-  limpire,"  said  that  that  toa-: 
was  not  a  novelty,  but  although  he  had  kno'vn  by  tna- 
titles,  it  alwavs  meant  the  same  thing — nan.'  Iv,  that,  j-; 
British  citizens,  they  desired  to  honour  and  remembei  tho*- 
who  gave  or  were  ready  to  give  their  lives  for  the  $?r\-ic- 
of  the  country  and  of'  the  empire.  Behind  "  the  arm-^d 
forces  of  the  emjMre,"  he  reminded  them,  lay  the  pri.-tdpt! 
of  personal  service,  and  whatever  else  we  could  g^ve,  tfaer; 
was  one  thing  we  couU  all  give  to  our  country  and  taqiire. 
and  that  was  personal  service.  In  modern  times  var  was 
a  very  complex  thing.  The  day  had  passed  when  personal 
courage  alone  and  readiness  to  do  or  oie  were  an  assuranc* 
of  victory,  because  nowadays  so  much  depended  upon  t.^t 
equipmeiit  of  war,  in  the  perfecting  of  which  eveiy  branch 
almost  of  .irt  and  science  was  laid  under  tribtit*!  bat 
althou^li  th.'  niat.-rial  was  important,  it  required  the  nMfl 
.md  mind  to  utilise  it ;  and  when  the  man  and  mind  were 
•  111  ployed  in  competition  with  others  struggling  for  \~.ctar.  . 
it  was  in  the  highest  degree  important  that  those 
served  in  our  armed  fore  s  should  b'-  equipped  mentaliv, 
scientifically,  and  in  everv  w  .ly  possible  so  as  to  givf  the 
fighting  unit  an  h  ev  th.^nce.  Those  were  mattfrs.  hov- 
pver,  which  depended  upon  th  ■  r"r!fral  administration,  a.'xi 
if  it  was  not  conducted  on  seientii'.  lines,  thentbcrssnf 
little  hope  of  that  object  being  fultiiied. 

Col.  Sir  John  Young,  in  responding,  concurr«l  wth 
the  proposer  of  the  to.ist  in  r^sj.Trd  to  the  iinportnnM  ef 
science  to  the  efficiency  of  the  n.iv  tl  and  military  forn^ 
He  was  glad  to  say  that  in  Mr.  Haldane,  at  any  rate,  ing 
scientific  principles  have  had  a  friend  who  uaderstoM 
thoroughly  the  job  he  had  to  accomplish. 

Sir  Boverton  Kedwood  proposed  the  toast  of  "  Th?  Br.ts! 
Science  Guild  In  Greater  Briuin."  Some  mlsconc^t-j-. 
he  said,  existed  Still  as  to  what  the  gwUd  really  was.  M-^ 
people  thought  it  was  only  an  addition  to  previous  lesrael 
societies.  He  reminded  them  that  the  British  Sdcwt 
Guild  was  not  a  scientific  society  in  the  Ordinary  ace^saw 
of  the  term,  but  was  an  organisation  intendied  pnaUT^ 
10  brli.i;  about  the  arlop'ion  of  scientific  methods  Is  »■ 
niatt.-r-»f  dailv  life,  and  incidentally  to  promote  and  IsiW 
tin-  '.tndv  of  sri.  ne.-.  by  people  who  were  not  what  mifiW 
!>•  e.ill  d  ■■  scientific  people."  The  term  "  science." 
rvrr.  frif^htencd  and  repelled  many,  although  it  had  be*' 
ileliiu'tl  over  and  ov'«r  afjain  as  the  organised  applif-i"- ' 
of  common  ".n-s  e  H'  cordiallx  -  ndorsed  Sir  Willie 
Ramsay's  opinion  that  the  attention  ulvn  to  that  orgini«*< 
application  of  common  sense  w  is  lanv  ntably  lackin;  iti 
manv  quarters,  from  the  Government  downward*. 
that  state  of  things  must  not  continue  if  the  British  nat-a' 
was  to  hold  its  dominant  position  amongst  the  n.irer« 
of  the  world.  The  British  Science  Guild  had  shown  thfr- 
ab-eady  what  ought  to  be  done,  and  how  to  do  it. 
it  was  not  onlv  in  this  country  that  there  was  scop? 
its  work.  From  its  inception  there  had  been  a  cr»il^ ' 
increasing  number  of  members  in  Greater  Britain  be>ck-| 
the  seas,  and  that  was  an  ejweptionally  good  fe-ttuf  ; 
the  movement.  Already  some  actkm  had  been  '^keri; 
the  direction  of  organising  dmse  members,  and  brsnwf 
or  committees  had  been  formed  with  that  object  is  Cissa 
and  .\ustralasia.  The  effect  of  that  was  tO  Stimulsh  ft* 
interest  thev  took  in  the  guild  and  to  bind  them  W 
common  bod  .  ,  ar.  l  generally  they  had  evidences  that  HlW^ 
was  the  opportunitv  for  great  benefit  from  the  WBrs  • 
those  branches  in  the  empire  beyond  the  seas.  _  ^ 
The  chairman,  in  responding,  gave  an  interesting  SCtsw 
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of  the  reaurhable  progrecs  of  Canada  since  the  visit  of 
the  British  Awocl«tk>n  in  1884.  Lord  Rayleigh  had,  in 
alluuon  to  that  visit,  described  Winnipeg  as  the  only  city 
Ii«  knew  where  they  ploughed  up  their  streets  to  make 
level.  To-day  Winnipeg  had  strr^ts  as  j^ood  as  those 
In  Ixmdon,  and  was  thoroughly  pquipp.:d  in  up-to-date 
institutions  and  modern  conveninncos  ot  every  kind.  It 
was  perfectly  useless,  he  continued,  for  the  uiumpltnnh'.e, 
who  could  not  or  would  nor  work,  to  go  to  Canad.i.  Thtre 
ihfv  would  be  absolut«>l>  lo^t,  b><cause  everyone  in  Canada 
was  a  worker,  l.ut  th.  \  cladlv  wr  icomed  the  genuine  and 
Willin;;  worker  in  CaiuiJa,  v\luch  was  really  as  much 
Ei^land  as  was  the  Mother-countr-r. 

Sir  David  Gill,  K.C.B..  F.R.S..  also  responded,  and 
said  th.it  in  dealing  with  SLiciK'-  and  its  npplit.cion  to 
practical  ntT.-iirs,  there  wa-;  imt  :hi-  least  di.ub;  th.it  th« 
tempT-raincn;  nf  rn--n  of  sri^nrp  'i.id  been  'emv  ■.vii.-,t  of  a 
drawback  in  forcing  sticr.titk  facts  and  prinriplrs  up<-in 
the  attention  of  mankind  generally,  as  thr^  ni..n  cif  <rietue 
was  apt  to  think  he  had  done  all  he  could  do  when  he 
had  found  out  scientific  truths.  He  seemed  to  require 
something  to  aid  him  in  forcing  upon  unwilling  Covern- 
inents  that  informaii<m  whidi  my  were  tOO  igOOrant  to 
apply  10  national  npeds. 

'*  The  Guests  "  was  proposed  bv  Sir  Frederick  Tollock, 
Bart.,  and  resprsd  d  to  hv  Mr  "^ocf  r  W.  Wallace.  K.C., 
after  which  S5i  \>ton  W .  I.U.  (  !;.,  R..\..  gave  the  toast 
of  **  The  Chfiirman,"  to  which  the  btter  gracefully 
respCMMled,  thus  condwffing  the  proeeedlagi. 


CUMATOLOGICAL  REPORTS. 

'T*HE  director  of  Chemulpo  Observatory  (Dr.  Y.  Wada) 
■*  has  issued  the  mean  annual  results  of  the  valuable 
meteorological  obiervations  made  at  the  Ja  pan*>f  'tnttnn'!  in 
Corea  in  1906-7  (flee  Nattoe,  April  i,  1909).  t:  1.  !'  v  - 
ing  are  some  of  the  results  of  air-temperature  ana  ramiall 
for  1907  : — 


Station. 
L.i-itu<)c.  V.     ...    jT"  J9 

Longitvda,  E.  ...  jii  n' 

MMMBUbM*  Ml' 

AWat*  mac.  34-5 

Month       .„    ...  VIU 
Me-in  min-        ...  7'j 

Absolute  min.   ...  -  14'^ 

-Month    XII 

A<lript«J  qwan  ...    10  8' 


Chtmutpo  Fn«ai   \V  n-.n 


35"  «• 
"0*  j' 
'7'i' 

vm 

-8-4 
11 

I.V6' 

lots'! 


MoVpa  Sons<bio  Yongamp 
u'  47'     40'  40'       J9'  s6 


16  3*        17  7*  lyy 

VIU  VI 


37  S 
V 
6-n 
-jS  I 

II 

fo-3* 


fi  4'« 
-S't  -n'4 


Sii-6 


HI 


1 14  » 

•3'4' 

VII 

4-J 

-»4"3 
Xlt 
8-6' 
101*94 


The  instruments  and  method  of  observation  are  the  same 
as  those  at  meteorological  stations  in  Japan;  teotteratims 
are  given  in  centigrade  degrees  and  rainfsU  in  muisMtres. 
The  mean  temperature  was  practically  oonnat,  but  (he 
rainfall  fluctuated  considerably;  the  data  for  the  nonoals 
for  these  stations  only  go  back  to  Ifarcfa,  1904. 

The  report  of  the  Mauritius  Obaenratory  for  1008  shows 
that  the  mean  annual  temperature,  73-6^,  was  prac- 
tically oomuiti  the  absohitc  mnximim  was  89-i».  mini, 
mum  S3<t^,  maximum  in  die  sun's  rays  iC6>a*  on 
Nffwmber  ts.  The  rainfall,  63  43  inchei.  was  i4'S  inches 
abora  the  avenga  of  1875-1908.  but  for  the  whole  of  the 
lelaad,  obtained  from  reports  from  sixty-five  stations,  the 
niean  was  90  Inchec,  being  7}  inches  above  the  average. 
Sis  CTCloiKS  occurred  over  the  South  Indian  Ocean;  during 
ooe.  between  February  aS  and  March  4.  very  heavy  rain- 
fall occnrrad  over  the  whole  island,  ranging  from  above 
45  inches  at  Curepipe  to  9  inches  at  Port  Louis ;  the  tracks 
of  three  of  the  cyclones  have  been  determined.  Ninety- 
four  photograph!  of  the  sun  were  sent  to  the  Solar  Physics 
Cannnittee.  and  particulars  of  fifty-four  earthquakes  were 
wnt  to  the  seismological  committee  of  the  Hritish 
Ataodation. 

The  report  by  Mr.  Iyengar  «f  rmtforolopy  in  Mysore 
for  1008  embodle-s  the  daily  and  monthly  means  for  the 
serondorder  station-;  at  Bang.ilor*'  .ir.d  Mysore,  and  thr 
8h.  a.tn.  obsrrvalions,  with  their  nionthlv  inean;;.  al  the 
third-flass  st.ition';  at  HsRsan  and  Chitaldruj;.  Over  the 
provinre.  a=  a  whole,  the  temperature  of  the  vear  was 
practitallv  normal  ;  .April  was  the  warmest,  and  December 
the  coldest,  nionlli.  The  absolute  maxima  and  minima 
were  loj  1^  at  Chitaldrug  (in  May)  and  501"  at  Hassan  I 
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(in  December).  The  raiofatl  was  deficlsat  and  vry  un- 
equally distributed,  the  defect  vatyiag  fnm  13  to  4^  per.' 
cenL;  in  November  and  Dceemb^  Uiefe  was  practica*ly 
no  rainfaU. 

The  report  issued  by  the  Egyptian  Survey  Department 
on  the  rains  of  the  Nile  Basin  and  the  Nile  flood  of  1908 
states  that  during  that  year  rainfall  was  measured  at 
eighty-eight  station.>  in  the  Nile  Basin,  while  that  recorded 

at  118  other  stations  in  neijjhbourinc  regions  \V3S  studied 
in  connection  with  the  nieteorolof^ical  conditions  of  north- 
eastern Aliica.  On  the  whole,  rainfall  was  deficient  to 
the  soijcii  of  the  equator,  and  the  couniry  between  the 
Victoria  and  .Mbrrt  lak'^s  seems  a'so  to  have  received  less 
rain  than  usual.  On  the  Rahr  el  Jebel  the  annual  fait 
was  usually  in  excess,  and  in  the  plains  of  the  Blue  Nile 
Mome  months  were  wett-r  than  usual.  The  tables  show 
the  monthly  and  annual  rainfall  for  1908,  and  the  means 
for  other  years  .so  far  as  d.ita  are  available.  We  have 
previously  referred  to  the  flood  of  igoS,  which  again 
reached  its  normal  value  after  a  series  of  nine  low  floods. 
An  interestm^  chapter  on  earth  movements  at  Lake- 
Victoria  is  added  to  the  report. 

The  report  of  the  chief  of  the  U.S.  Weather  Bureau  for 
the  fiscal  year  ended  June  30,  iqoS,  shows  that  the 
important  work  of  that  department  has  been  carried  on 
with  jireat  atii\itv.  The  table?,  which  extend  over  some 
300  pa^jes,  include,  inter  au<i.  observations  made  twice 
daily  durinj;  1907  at  twenty-nine  btations  sckcted  to  cover 
a.s  nearly  as  possible  all  sections  of  the  Unit*  d  States 
showing  distinctive  climatir  fcnfurps,  monthly  and  annual 
summaries  at  188  station.s,  .and  records  of  excessive  rain* 
fall  in  short  periods  at  stations  furnished  with  seU-r'  f^ister- 
iiii;  jjauj^cs.  In  our  issue  of  October  21,  1009,  we  directed 
attention  to  several  matters  referred  to  in  the  adminis- 
trative report,  from  an  advance  copy  published  in  the 
annual  summary  of  the  Monlhty  Weather  Review  for 
100.S.  We  may  add  that  this  report  states  that  the 
otlieiais  of  the  Bureau  are  encouraged  in  giving  popular 
[citurrs  with  the  view  of  eradicating  superstitions  prevail* 
ing  with  regard  to  the  weather,  aiul  that  instruments  and 
charts  are  now  exposed  in  kiu^ks  at  various  suitable  places. 
The  instruments  comprise  special  forms  of  maximum  and" 
minimum  thermometers,  air  thermometer,  hair  hygrometer, 
thermograph,  and  a  special  type  of  rain-gauge  with  dial 
indicator. 

The  •*  Meteorological  Year-book "  of  the  Deutsche 
Seewarta  for  1908,  which  has  recently  been  published,  con- 
tains the  results  of  observation!  at  ten  stations  of  the 
second  order,  hourly  observations  at  Hamburg,  Wustrow, 
Memel,  and  Borkum,  and  storm  statistics  at  fifty-seven 
signal  Statiom  in  the  North  Sea  and  Battle  whenever  a 
gale  was  eaperieoccd  over  a  considerable  area,  embradntf 
not  fewer  than  three  of  the  stations.  The  appendices  include 
the  hourly  means  of  wind  velocity  at  Pillau  (a  flsaport  in 
eastern  Prussia)  for  the  period  1899-1908.  The  mean 
monthly  values  exhibit  a  inlnimum  in  July  m.p.s.h 
rising  gradually  to  a  maximum  (6*9  a».i>.s.)  In  December, 


and  gradually  decreadng  a|pin  to  IM 

From  an  excerpt  fnm  the  "Bavarian  HetaarAIOMSeal 
Year-boolc*'  for  1909  we  learn  that  nqjisteriiMC  baUoon 
aicenti  made  at  IfunUh  In  connccdon  with  nie  inter* 
national  scheme  for  tht  Invaidgation  of  the  upper  air  were 
not  so  snoccisfui  as  in  iOIBa  prcviouc  years,  owing  to  UD- 
favoorable  weather  conditions  and  loas  of  the  instruments 
used.  Nevertheless,  eigliteen  socoeaifui  ascents  were  made, 
and  the  renks  have  beien  very  carefully  discussed.  Amonii 
the  leveral  Interestini;  features  shown  by  a  preliminary 
summary  of  the  results  for  the  years  1906-0  we  may  refer 
to  the  mean  altitude  and  temperature  at  the  beginning  of 
the  upper  inversion,  arranged  according  to  seasons,  which 
Were  found  to  be  as  follows : — winter,  io,6i;o  metres. 

—  6i-5°  C. ;  spring,  9870  m.,  —54-9°;  summer,  11,770  m., 

—  ^7-2°:  autumn,  11,790  m.,  —  i^Si".  The  mean  m^nthlv 
tables  show  that  the  lowest  altitu  1  <  f  ilie  "  stratosphere'* 
was  in  March  and  the  higlicst  m  .August.  An  extra- 
ordinary increase  in  altitude,  practically  without  change  of 
temperature,  occurs  from  April  to  May,  vii.  from  0470  to 
ii,0!;o  metres;  hut  owing  to  the  f':-w  and  unequal  number 
of  cas^s  available,  the  results  deduced  can  only  be  accepted 
with  caution. 

The  first  part  of  a  series  of  valuable  contributions  to  the 
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climatology  >:>f  '^"o.ith  Gr-nnany  apiK-ars  in  tli'i  "  liavarian 
Mrt<»orolof;i«  al  \  eui  -book  "  for  looo,  viz.  invesiigiitions  by 
MM.  E.  .Alt  and  I..  W'cickmann  un  thunderstorms  and 
hail,  from  observations  made  in  Ba\aria,  Wuritcmbirg, 
and  B.idcn  during  i.''93-i<)07  at  car.  (LiHy  selected  stniions. 
The  discussion  is  carried  out  in  yr'.a!  J^'tni!,  with  tables 
for  g<'0};raphii:il  districts,  i^npl.rli;  for  thi!ndt'r>torni  fre- 
quency in  W.-E.  and  N.-S.  directions,  and  by  charts,  but 
we  can  only  refer  to  some  of  the  more  general  results. 
The  mean  daily  period  of  thundvrxtonn  Irequency  for  the 
whole  of  South  Germany  shows  that  the  prindpBl  ra«d- 
mum  occurs  between  ah.  and  5h.  p.m.,  39  per  cent,  of 
etonnt  talcing  place  about  ^h.  p.m.  In  the  annual  period 
the  storms  occur  most  frequently  between  April  and 
September,  the  maxima  being  in  June  and  July.  With 
reg^ard  to  -hailstorm  frequency,  70  per  cent,  of  the  atorms 
occur  between  noon  and  $h.  p.m.,  the  maxima  being  from 
3h«  to  (h.  p.m.  In  the  yearly  period  they  occur  most 
frequently  between  May  and  July,  the  maximum  being  in 
June,  and.  compared  with  the  number  of  thunderstorms, 
h.iilstorms  were  comparatively  rare.  It  may  be  mentioned 
that  investigations  a>  to  a  possible  coiitif  ction  of  thunder- 
storm frequency  vvi:h  the  sun-spot  period  ltd  to  no  result. 

The  results  of  the  nv  tri^iological  and  magnetical  observa- 
tions for  looQ  at  Stonyhurst  C"!l"q<»  Observatory.  Lanca- 
shire,  have  b«>pn  received.  1  tables  are,  as  usual, 
plainly  arr.mge<f.  .nnd  the  d-^pai  tun  s  fmm  very  lonfj 
averages  being  given  rend'  r  ;ii'<  d.it.i  «  x(  <  rd;nf,'lv  valu- 
able. The  weather  of  the  year  was  generally  mild  and 
quiet ;  the  temperature  of  June  was  3-2'  below  the  average, 
and  July  and  December  were  very  wet,  each  having  more 
than  4  inches  above  the  average  rainfall.  The  mean  of 
the  highest  daily  temperature*  was  52  1°,  of  the  lowest 
40  6" ;  adopted  yearly  mean,  46-i'  (o-6*  below  the  average 
for  the  last  sixty-two  years).  The  highest  rnding  was 
7S'<*  (August  15),  the  lowest  is-i^  (December  at).  The 
total  rainfall  was  48*77  inches  (1-84  inches  above  the 
normal).  The  mean  disc  area  of  sun-spots  (in  units  of 
i/jOOoHt  of  the  visible  surface)  appears  at  3>8,  and  the 
mean  daily  range  of  magnetic  decllnadon  at  \\%' ;  the 
mean  for  the  year  was  17**  38-5'  W.  Photographic  copies 
of  noteworthy  seismographs  were  supplied  to  various 
autb>nrities,  and  wouM  be  Sent  to  an/  observing  station  on 
application. 


TH£  PROGRESS   OF  AGRICULTURE  IN 

1 'I'  Would  l>o  di;1li:uk  to  Lor,r.  a  harder  task  than  that 
I  set  before  the  members  of  the  staff  of  the  Agricultural 
Department  of  India  when  they  first  set  to  work  to  improve 
Indian  agriculture.  Th*.-  native  methods  of  working  were 
often  primitive,  their  seeds  were  impure  and  their  crops 
uncertain  ;  the  ryots  were  uneducated,  poor,  nnd  without 
that  ambition  to  rise  that  would  have  goi-.^  <i  >  f.<r  to  lighten 
the  work  of  the  newcomers ;  but,  in  spite  of  all  this,  the 
Department  has,  in  the  space  of  a  comparatively  few  years, 
done  a  vast  amount  of  worle;  it  has  to  chronicle  failures 
as  well  as  successes,  but  the  successes  have  largely  pre- 
ponder-itpff.  and  we  can  see  some  of  tile  results  In  the 
various  r<  ports  tliat  have  recently  been  issued. 

The  research  institute  for  the  Indian  Empire  is  at  Pusa, 
an  estate  of  more  than  ijoo  acres  bounded  on  three  sides 
by  a  loop  of  the  little  Ciundak  River.  It  i'-  situated  in 
the  hrart  of  a  district  where  intensive  cutiiviUion  prevails 
in  conscqu'  ti>  .■  of  the  favourable  climatic  and  soil  con- 
ditions, wlukii  are  .tIso  indicated  by  the  density  of  the 
population— qoo  to  1  k-d  i^er  square  mili'  tnnrfover, 
the  district  is  Inrt;.  K  i  onirolled  bv  a  community  of  indigo 
planters,  therf  i-;  lit;l>'  fo.ir  ih.ir  rultural  improvnu^nts 
suggrst'-d  by  the  staff  should  be  unnoticed.  'I'Uf  I'hipps 
laboratory  is  said  to  be  admirably  suited  for  its  purpose ; 
it  is  provifl.-d  with  wati  r-povvi  r  and  clectriciiy,  while  tli' 

1  Report  on  th«  fraartt*  of  ABriculiaw  in  India  for  1007-9.  (Cakuti.^ 

Siiperinlendeni  Govfrnmpni  Ptiniim,  Irdia.J 

RejMirt  on  the  InirMln  ii  '  I  nr.  r  >*<!nienfi  tflM  Iwlian  AgftettlMfe  by 

lh«  Work  of  the  Agncs.Uur.iJ  tnient*. 

Report   of  the   .^gticulliiral  Research  InMitllM  Wld  CoUege.  Pusa, 

.Xgrlriilliirat  «?taM<lii:«  or  India  for  ihc  VcMi*  t4»}-4  te  I0ai7-t.    9  vxAf. 

Kefvitt  on  t).r  ri;.rrT,     of  the  r>riMtmcnt  of  Agriceltgie,  M(Mlri» 

PfsitJeocy.  for       i.»tti  i^i  War  i^o?  ^. 
Madras  .\griculiural  Calendar.  i<)io. 
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s:i,I  iif  ih''  i  Iiiv  iit.i*  ;.;roiind-,  <  .iri  ]■"•  made  to  groT 
jirai'ii.iUy  .ill  llir  iiiiport.nu  cmps  oi  the  plains.  Th"  wzicr- 
t:iir  si.ill  coinpi  isr^  an  a^'ri<  iilturist,  a  bi>tanist,  a  chemi>:. 
two  f  iitriiiioloj;lst>5  aild  .1  aiycotogist,  with  their  sup<r- 
numoi.ii''  -  .iiid  .jssistants. 

In  the  botanical  department  Mr.  Howrrrd'«  work  on 
wheat  promises  results  of  luii^id' :  .»bl--  inipurt.iin  ■■  both  t>-' 
India  and  to  Great  Britain.  He  has  completed  ih  -  classifi- 
cation of  the  Punjab  wheats  and  has  isolated  some  twentv- 
five  pure  types,  the  best  of  which  will  in  time  K  avaiUbte 
for  general  distribution.  A  survey  on  s  iullai  Im-.s  of  the 
varieties  grown  in  the  Central  Provinces,  Hengal,  Bombay, 
the  L'nited  Provinces  and  Burma  is  in  hand.  This  work 
is  bein|{  followetl  by  hybridisation  to  evolve  new  variedei 
possessing  strength  of  straw,  good  cropping  power,  led 
resistance  to  rust.  Some  of  the  pure  types  which  aie 
being  used  as  parents  were  found  to  be  a  great  improie- 
ment  OA  the  mixed  sorts  previously  grown,  and  we  are  not 
surprised  to  read  that  '*  large  numbers  of  colonists  onoe 
to  see  the  plots  and  arranged  for  small  supplies  of  seed  for 
trial  on  their  holdings."  Not  only  is  there  the  likelihcxJ 
i  if  ail  iiir  r  r.is.'d  \  iiM,  but  it  .ipji' ;irs  [h.it  Iiiiiia  can  grc« 
"  •.iitiiij^  "  vvlicats  !>uth  as  .Trc  reqiared  in  the  Eng'.isJi 
market,  the  common  impression  that  Indian  wheat*  ar» 
nri-es'i.-irily  wo.Tk  being  erroneous.  The  economic  result* 
ol  a  notable  increase  in  vvlv  .1:  priHtin  non  of  high  qualitr 
lan  hardly  be  overestimatfd.  An  inif f  riij  phi^siologifal 
p;<ihl(;m  is  also  undt-r  ;nV'  sri^.itiiin.     It  w.is  fouf.d  in  looS 

that  the  same  sample  of  Muzaflernaggar  wheat  sown  j! 
Lyallpur,  Muzaffernaggar  and  Pusa  gave  rise  to  gia:-, 
varying  markedly  in  aMtearnnce,  composition,  milling  sad 
baking  qualities.  Mr.  Snutt  has  observed  similar  variatiow 
in  Crui.iiii.  The  cause  can  hardly  tic  in  the  amount  0' 
plant  (■i;>d  in  the  soil,  since  no  such  vari.ition  is  obsen-^ 
in  going  from  plot  to  plot  on  the  Broadbolk  wheat  field 
at  Rothamxted ;  it  must  lie  in  some  other  of  the  facNis 
constituting  the  general  envtroonmit.  Further  investip' 
tkms  will  be  awaited  with  much  interest. 

Dr.  Buthrr  has  continued  the  mycological  woffc  » 
the  lines  of  previous  years,  vary  wisely  concentratii^ 
nttention  on  a  few  diseases,  and  carefully  working  out  the 
life-history  and  general  biology  of  the  organisms  involved. 
f)f  these,  the  chief  are  "  red  rot  "  in  sugar-cane,  the  palm 
diseases,  the  wilt  diseases  of  various  crops,  "  white  rust " 
.ind  other  diseases  of  citniN,  th-^  mulberry  disjase  ef 
Kashmir,  and  others.  So  suctoHsful  hns  Dr.  Butler  b^i 
in  romb.ttric  tl-."  palm  disease  in  tlv^  I'lodav.iri  H-lia  tiia! 
he  is  corividiT.  d  on  this  work  .alon"  to  hav?-  paii!  the  tiit' 
of  his  di'pait'ii'Tf  for  inany  year>  to  ronvi' I  ii-'  hii  in 
preparation  a  book  on  Indian  plant  d:-r:i',cN  tint  t* 
expected  to  help  Indian  planters  consid'-i  .ihly. 

Or.  leather  was  away  on  leave  for  part  of  the  urn'.,  his 
place  being  taken  by  Sir.  .Annett.  Work  was  continufd 
on  the  losses  of  water  from  the  soil,  and  the  water  require- 
ments of  plants,  subjects  that  arc  obviously  of  fundamtntal 
importance  in  India.  It  was  found  also,  in  th*  f.r^ 
instjmce  by  pot  experiments,  and  later  bv  field  trials,  ih^ 
certain  soils  benefitted  notably  by  manuring  with  ph» 
phates. 

The  task  of  controlling  the  insect  pests  falls  to  die  let 
of  Mr.  Maxwell-Lefray,  the  Imperial  entomoldi^st.  <M 
Mr.  Mason,  with  assistants  for  special  work,  but  the  wf 
is  small  for  the  vrork  It  has  to  «lo.  The  life-historits  asi 
h.nbits  of  a  number  of  injurious  insects  h.n  -  n  iimA- 
gated,  and  also  the  influence  of  climatic  chani;-  <  ort  ln«rt 
lif<-  and  the  problem  of  utilising  beneficial  inserts,  .^tr"*!- 
tion  has  been  devoted  to  seri-oullure  and  to  l.ic.  TV 
S'-cond  entomologist,  Mr.  Howl,  tt,  r'.tii;.it' -  Diptera. 
has  ascertained  the  life-historjes  oJ  nr.ulv  all  the  mos<^;''»' 
occurring  at  Pusa,  and  has,  in  ad<lition.  found  two  sptcy.i 
of  ttsh  capable  of  destroying  large  numbers  of  Anfph'l^ 
larva".  The  mmiber  of  Hipt'  l  a  injuri'Uis  to  crop*  iH'- 
.in-mals  is  very  riinsi<ler.il>le.  anil  fully  justifies  th*"  .ipfM^"'' 
nil  rit  of  an  entomologist  to  deal  especially  with  ihein. 
The  improvenient  of  the  livestock  and  poultry  of  1"<5'' 
undert.iken  by  the  .Agricultural  Department  unin  ti"^ 
direj-rion  of  Mr.  Shearer.  A  large  and  remunerative  'ip^ 
trade  in  Indian  cattle  has  recently  arisen,  for  which 
Montgomery  appears  especiallv  suitable.  Careful  attfrfiw 
is  therefore  being  devoted  to  this  breed. 
Such  is  a  brief  outline  of  the  main  lines  of  troA  * 
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Piisa.     The  varioM  provinces  have  also  agricultural  depMrt- 
i^-v'-ntA,     with  scientific  Maffe  inmti^atini;  problem*  of 
>'><-aI     importance  and  method*  auitaMe  for  their  own 
clistricts  :  an  example  of  tiis  idnd  of  work  they  do  ii 
aRordeU  by  a  study  of  the  Madras  report.  The  methods 
or  bringing  the  scientific  work  to  the  notice  of  the  culti- 
vators   were  discussed  by  a  committee  of  the  Board  of 
AgricuItMre  and  collected  in  their  report— the  second  on 
our    list«     Whilst  they  vary  somewhat  in  the  different 
provinces,  they  may  be  classed  roughly  as  (1)  agricultural 
associatioti^  ;  (j|  Itx-al  di-mimsirations  ;  (j)  village  agencies 
which  hire  out  improved  implements  and  demonstrate  their 
use  :   (4)  vernacular  journals  coinroll-'d  by  tht-  Department, 
those    run  by  private  enterprise-  nut  bting  always  satis- 
factory ;   (5)  leaflets,  cirtul.irs.   ;iiul  con\munii\vkes   to  thf 
Press:     (6(  shows;  (7)   itirvrant   assistants,   who,  under 
suitable    conditions  :inil    wHti    working  on   one  definite 
probltni,  have  been  found  of  lonsiderablo  service;  (8)  seed 
•  arms    and  d'|>rit-.    tu  r!<.  tlv-  work  wliith  s-.d  merchants 
<lo    here ;  (q)  schools   to  train   the  sons   of   cultivators ; 
(10)    colonisation  with  expert  culiivators.    Like  the  culti- 
vator of  thf  soil  in  all  coimtritii,  the  rvot  i-.  h'iim  rvative 
b«Jt   not  ur  willin^  t  u  take  up  a  new  thing  that  '\<,  cloarly 
Roing    t<i   l>'^  of   .ulvantage ;   he  suffers,   however,  sorely 
from    Int  k  of  funds,  and  we  arc  told  that  he  often  has 
tn  pny  so  nun  I.  .t<  n  p<-r  fiy\.  irJt<»r»»vt  or  irrnr"  jvr  annum 
for    the   mon«  \   which   tir  must   borrow  if  he   i5  to  effect 
improvements,    lie  must  iherefore  get  more  than  34  per 
Cf  t\t.  return  or  he  loses  on  the  transaction,  and  so  it  may 
happen   th.it  an  improvement  which  would  be  profitable 
*>ls«wl»ere  is  of  no  advantage  to  him.    This  state  of  affairs 
can  only  slowlv  b<*  r<«mfdi^d,  .tnd  vnxx^X  for  long  remain 
a  bar  to  thf  ;^<-:i>t;iI  imprnvemrnt  of  Indian  agriculture. 

But  whrn  wf  turn  to  the  large  cultivators  there  is  no 
such  hirdr.inip.  and  it  mav  reasonably  be  expected  that 
th<?v  will  iin  considerable  brncfit  from  the  scientific  work 
tli.-it  is  S.  In/j  done.  To  fjive  only  one  instance.  Mr. 
Bergtheil  is  investigating  the  problems  of  the  indigo 
planters,  and  has  already  obtained  results  of  value,  a 
nutnbrr  of  improvements  having  been  effr<:tMl  of  notable 
i>»iX;reK.itr  value.  It  has  b«'Cn  shown,  furth'^r,  that  the 
yi'-ld  per  acre  can  be  increased  very  considerably  by 
substituting  the  Java  for  the  more  common  Sumatrnna 
variety.  B>'  selection  and  hybridisation  it  may  be  possible 
to  get  even  better  results.  The  belief  is  expressed  in  the 
report  that  the  natural  indigo  will  yet  compete  suoccssfiiily 
with  the  synthetic  product. 

Such  large  works  .is  irrigation  are  outside  the  scope  of 
Hie  present  reports,  although  of  great  importance  to  the 
advancvment  of  al;rir^lhur. .  W  ork  is,  however,  in  hand  on 
the  reclamation  of  rcfi  or  alkali  land,  a  condition  that 
may  nrromoany  irrigation  unless  drainage  is  aJso  attended 
tn.  Mr.  Henderson  is  making  satisfactory  progress  in 
reclaiming  the  vr!ry  salt  soils  of  Stnd.  Other  important 
improvements  are  going  on,  and  we  may  in  the  near 
future  look  for  great  returns  for  the  work  that  Is  now 
bring  done.  E.  J.  R. 


the  jl/ess/.vi  farthouakb  and  its 

!'Ri:dkcessors. 

TT.\LI.\N  Government  Commissions  have  recently  issued 
two  valuable  reports  on  the  earthquakes  of  Calabria 
and  .Messina.  One  of  them  deals  with  the  earthqwdce  of 
November  ifV,  1894,  a  shock  of  great  interest,  but  over- 
shadowed hy  the  disasters  of  1965  and  190S.  The  greater 
part  r'  ririi  report,  of  350  quarto  pages,  consists  of  a 
dKail  1  u  count  of  the  earthquake  by  Prof.  A.  Ricc6. 
Sig.  E.  Camerana  considers  the  nature  and  <Ustribution  of 
the  damage  to  property,  and  suggests  methods  •  of  con- 
struction that  should  be  employed  in  future;  Dr.  M. 
B.iratta  investt^tes  the  relations  of  the  earthquake  with 
its  predecessors ;  and  Dr.  G.  di^Stefano  describes  the  geo- 
logical structure  of  the  district.  The  epicentral  area 
includes  the  villages  of  San  Procopio,  Santa  Eufemia.  and 
Seminara.  which  lie  near  dw  west  coast  of  Calabria  and 
about  twenty  miles  from  Messina  and  RegKto.  The 
number  of  p#r«on»  killwf  at  and  other  plaees  was 

lot,  .ind  thr'  niinih'-r  of  wounded  about  a  thousand*  the 
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higlust  death-rate,  of  about  5  per  cent.,  occurring  at  San 
I'l ocopio.  The  epicentre  coincides  nearly  with  that  of  the 
well-known  QOabriaa  earthquake  of  Fcbrwuy  $,  1783. 
The  iaoieismal  lines  of  the  two  earthquakes  were  similar 

in  form,  both  being  flattened  and  compressed  towards  the 
cast,  and  expanding  in  the  opposite  direction.  The  earth-> 
quake  of  17S3  was,  however,  much  the  stronger,  the  lo!>s 
of  life  far  greater  (the  death-rate  at  one  place  rising  to 
75  per  cent>)i  «nd  the  after-shoi  l^s  were  five  times  as 
numerous  as  in  iS<)4,  were  of  i>M.aicr  intensity,  and  were 
spread  over  a  longer  interval  of  time.  The  earthquake  of 
iS<»4  was,  in  f.Tct,  a  replica,  on  a  much  smaller  scale,  of 
the  greatest  of  all  L'alabrian  earthquakes. 

The  .Messina  earthquake  of  ick>S  is  of  far  greater  interest 
and  importance  than  its  i>:edecessor  of  1*^94,  and  it  is 
satisfactory  to  find  th:it  ih'-  reports  on  it  arc  Ix^ing  issued 
without  imdue  los-.  of  tiup-.  A  K.-i\al  (  (Knmi-sion,  under 
the  presidency  of  Vm>L  Ulasi-ma,  was  appoinii  d  to  investi- 
gate the  sites  bci"  ad  ipt'd  for  the  r-  -huildinj^  of  the  ruined 
towns.  The  rcpoi  i  ol  'h'-  <Mm:nis~ion  is  uf  more  than 
local  vali:.  .  .\s  regards  .M' ssina.  wl'.ile  n  i  i>i;nising  the 
unsatisf  ii  tory  nature  of  ihn  itulnMil,  it  is  realised  that,  for 
comnv  rci  il  and  other  reasons,  the  city  must  be  re-built 
I  on  iti  foriiior  site.  It  is  recommended,  however,  that  the 
I  building  regulations  ail'iiitid  fur  distri>:>  of  hii^li  --risiniiiiv 
i  should  be  rigorously  enlorced.  and  that  no  buildings  in- 
tenderl  as  pei  ni  <ri'  iit  dwellings  slioiild  be  erected  on  loose 
sands  and  t;r.,vrls  mt  sloping  gruund  or  within  .t  hiindreil 
lU'Tf's  ()[  111"  s.  1.  and  the  commission  also  points  out 
certain  suburban  districts  in  whicli  ihe  lity  niif;;ht  b'- 
allowed  to  expand. 

Two  or  three  of  the  appendic  s  to  lln'  report  are  of  con- 
sld'i.ifilr  interest.  In  one,  Si<^.  P.  Mar^olo,  director  of 
the  f lydrographir  Institute,  compares  the  result*;  of  the 
soundings  recently  made  in  the  Straits  of  Mf  ssina  with 
those  made  in  i87t>-7.  There  are,  he  finds,  no  abrupt 
rhanj;'  s  of  level,  but  outsid  •  t!i.  Straits,  to  the  north,  the 
bathymetric  curves  of  200  and  300  metres  arc  now  much 
farther  from  h  iili  thr  Sicilian  and  Calabrian  shores  than 
they  were  in  1H77,  while  the  curve  of  400  metres  near  the 
Calabrian  coast  no  longer  exists.  Sig.  Marzolo,  however, 
refers  the  change  to  deposits  from  ocean  currents  rather 
than  to  elevation  of  the  cea-bed.  In  the  htrbour  of 
.Nlessina,  the  bathymetric  curves  for  the  years  1903  and 
iQoq  are  practically  coincident,  and  this  is  aUo  nearly  the 
case  with  the  curves  for  1908  and  1909  for  the  harbour  of 
Reggio. 

In  another  appendix  Sig.  \.  I-operfido  describes  the 
results  of  new  series  of  levellings,  former  series  having 
been  m.ide  along  the  s.ime  lines  in  IQ07-8.  In  each  case 
the  new  levellings  were  begim  at  points  so  distant  that 
their  altitude  may  be  regarded  as  unchanged  by  the  earth- 
quake. In  Calabria  they  started  at  Gioia  T.-iuro  (9  km. 
north  of  Palmi),  and  were  continued  round  the  scmth 
coast  over  a  length  of  87  km.  The  changes  of  level,  at 
first  inconspicuous,  begin  to  exceed  a  tenth  of  a  metre  at 
Favanina,  and  from  this  place  to  Saline  th^  indicate  a 
continuous  lowering  of  the  coast,  amounting  to  4a  cm.  at 
Villa  S.  Giovanni  and  S4  cm.  at  Reggio*  with  a  maximum 
of  5S  cm.  about  a  kilometre  south  of  Reggio.  In  Sicily 
three  shorter  lines  of  levelling  were  carried  out,  one  from 
Capo  Peloro  to  Messina,  and  the  others  Inland  from  tihe 
latter  city.  They  show  a  lowering  of  65  cm,  at  the  mareo- 
gra|di  of  Messina,  a  maximum  of  71  cm.  being  attained 
about  3  kilometres  farther  north. 

A  paper  by  S^.  F.  EreAa  on  Measlnece  earthquakes 
has  appeared  in  the  ttoOelllina  of  the  Italian  Sdsmological 
Society  (voL  xiii.,  pp.  481-96).  In  this  he  describes  a 
series  of  earthquakes  which  occurred  in  August,  tSqS,  the 
centre*  of  which  were  near  Romctta,  which  lies  seven 
miles  south-west  of  Messina.  Two  of  these  shocks  (on 
August  6  and  12)  were  strong  enough  to  cause  slight 
damage  to  buildings  at  Rometta,  and  before  the  end  of 
the  month  they  were  followed  by  at  least  ei^ihtv  slii^hter 
tremors.  The  centres  of  both  shocks  w'Tf  beneath  the 
Peloritan  mountains.  Comparing  the  ar^^as  mnst  stronqlv 
shaken  by  them  with  others  disuirhfd  in  April,  i)vii3,  and 
Februarv.  1904,  it  would  se,  ni  that,  dnrinj;  l!v  eleven 
years,  there  has  been  a  continual  northerly  migration  of 
the  epicentres.  C.  D. 
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nriiL  iiiagnetic  needle  has  been  described  with  poetic 
licence  as  *'  tnie  to  the  pole,"  and  few,  I  suspect, 
arc  aware  how  little  it  dwerves  this  reputation.  The 
earliest  known  information  on  this  point  in  Ei-.gland  dates 
from  1580,  when  Boroughs,  observing  at  Limehouso,  found 
the  needle  to  point  iij*  to  the  cast  of  geographical  north. 
During  the  next  a)  centuries  it  kept  moving  to  the  west, 
reaching  its  extreme  position  of  34^°  to  west  of  north  in 
iSiS.  It  has  since  retraced  its  path,  and  now  at  Kew 
points  only  a  little  more  than  16'  to  west  of  north. 

Besides  this  slow  secular  change,  there  are  daity 
changes,  which  are  continuously  recorded  at  a  number  of 
observatoriei*  At  a  complete  station  there  are  three  mag' 
neto^aphi,  recording,  respectively,  di^clination,  horixontal 
forest  lUld  vertical  force  changes.  In  the  Kew  pattern 
inetmment  each  magnetograph  has  a  separate  drum  and 
a  sepamte  sheet  of  paper,  but  the  three  drums  are  driven 
by  a  tingle  dock,  and  two  days'  traces  are  usual^  taken 
on  the  same  sheet. 

In  some  foreign  types  of  magnetograph,  e.g.  the 
Eschenhagen,  which  was  used  in  the  National  Antarctic 
Expedition  of  1901-4,  the  three  elements  are  recorded  on 
one  drum,  but  only  one  day's  record  is  taken  on  each 
sheet. 

In  m.T  subsequent  remarks  I  am  obliged  to  emptoy  a 
term  having  naoce  than  one  meaning.  It  will  be  Amplest 
to  eipliUo  these  by  refe-ence  to  the  familiar  daily  varia- 
tioos  of  temperature.  Suppose  that  in  Mardi  we  ncord 
the  temperature  at  Kew  at  every  hour  mtf  take  a  mean 
value  lor  each  hour  of  ^  twea^^feinr  from  all  days  of 
the  month.  shall  then  find  a  regular  rise  from  a 
mioinum.  probably  at  6  a.m.|  lo  a  maximum,  probably 
at  a  p.m.t  and  than  a  fradual  fall  to  the  minimum.  The 
diflereace  between  this  maximum  and  minimum  Is  known 


as  the  rONigie  Ol  die  regular  diurnal  inequality  for  the 
mandi.  On  individual  days,  however,  the  hours  at  which 
the  highest  and  lowest  temperatures  occur  will  vary,  and 
if  we  take  the  mean  of  Uie  differences  between  the  highest 
and  lowest  temperatures  of  each  individual  day,  irrespective 
of  the  hour  at  which  they  occur,  wc  get  a  totally  distinct 
range,  which  I  shall  call  the  mean  absolute  range. 

The  absolute  range  in  any  element  cannot  be  less,  and 
miiet  usually  be  considerably  greater,  than  the  ranq"  of 
the  regular  diurnal  inequality.  .\t  Kew.  for  in<5ta!ici-.  th" 
mean  absolute  daily  range  of  d.-tlinitirui  d-riN'-d  frcmi 
the  eleven  years  1S90  to  woo  was  tj-o ,  while  the  corre- 
spr.ndin;::  range  of  the  regular  ditiimal  ineqiuatiqr  was 

only  So. 

The  range  of  the  regular  diurnal  inequality  varios  with 
the  season  of  the  vear.    Table  1.  shows  its  amplitude  in 

th'.'  cjse  of  the  declination  at  Kew.  Batavia,  and  the 

Diifosvry'ji  winter  quarters. 

Taats  I. 

itange  0/  Rfgular  Diumal  InefMaHty  (D#eKiialMn). 
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Remembering  that  in  the  southern  hemisphere  June 
represents  mid-winter,  it  will  be  seen  that  the  raog^  is  in 

all  casfs  larijer  in  summer  than  in  winter. 

.Mlow.in  e  :nust  be  made  for  the  fact  that  the  disturbing 
force  required  to  displace  the  needle  i'  out  of  the  magnetic 
meridian  is  proportional  to  the  horizontal  component  H 
of  the  local  magnetic  force.  Now  the  v.olues  of  H  in 
C.G.S.  measure,  at  the  epoch*  to  which  the  data  refer, 
were  0183  at  Kew,  0367  at  Batavia.  and  only  0-065  at 
the  .■\niarctic  station.  Thus  the  disturbing  force  requiitd 
to  produce  a  rang-  of  j  at  Batavia  would  produce  a  range 
of  2  at  Kew  and  of  r.'.irlv  t'  a:  the  Dtscovery's  winter 
quarters;  but.  even  allowing  for  this,  the  Antarctic  range 
is  mudi  the  largest  of  the  three. 

I  Froni  •  diKaun<  d'KiWtd  « tit  Rtml  IsillMdM  00  ttUmw,  Mwcfc  4. 
by  Dr.  C.  Chm  F.R.S.,SM9itiutaaBlOhMmtory  D9<iraMfs*,y«0o<Mil 

SO.  2 1 16,  VOL.  83] 


The  great  increase  apparent  as  wc  pass  from  temperate 
to  Arctic  or  Antarctic  latitudes  is  even  more  conspicuoui 
in  the  irregular  movements,  wliicb,  when  suf&cieotiy  pro- 
nounced, are  known  as  imgoetio  Storms.  This  Is  ulus^ 
trated  by  Table  II. 

Taiu  II. 
Ah$0lM.t$  Raagti  of  DttKMOivm. 
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As  already  explained,  the  forces  required  to  displace  in-: 
needle  1'  out  of  the  magnetic  meridian  at  Kew  and  j 
out  of  the  magnetic  meridian  at  the  Antarctic  station  ar- 
approzimately  equal.  If.  then,  the  disturbing  forces  it 
the  two  places  were  of  similar  magnitude,  wc  should 
espect  ranges  of  leas  than  30'  in  the  Antarctic  to  be  as 
common  as  ranges  of  lesa  nan  10'  at  Kew.  and  rai^«« 
above  40'  at  Kew  to  be  as  common  as  ranges  above  120'  id 
the  Antarctic.  TWij  It  will  be  seen,  is  exceedingly  wide  of 
die  maric  A  sii^pe  year's  records  in  the  .'\rctic  or 
Antarctic  is  likely  to  supply  as  many  large  disturbances 
as  die  reoocds  of  a  i^oeration  in  the  south  of  England. 
This  is  one  reason  why  so  much  importance  attadies  to 
continuous  magnetic  Obeervatiaas  in  high  latitudes. 

The  dailv  amplitude  of  irregolar  magnedc  changes.  like 
that  of  the  regular  fiumal  inequaOty,  b  variaUe  d^nnigh^ 
out  the  year,  but  the  seasonal  variation  is  usually  difloeei 
in  the  tiro  cases.  Tills  is  shown  by  Table  lit. 


Tasls  III. 

.4>iinMl  rorinliBa  t«  JiMfiMlify  and  Absolute  Dcclinatio* 
Range,  at  Ktm.  amflliiv  Hl^y  Disturbed  Days  (1890- 

1900).   
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Each  of  the  three  seasons  contains  four  months.  March. 
April,  Sept'-nibT,  and  October  being  included  under 
'*  Equinox." 

If  the  davs  of  large  disturbance,  averaging  nineteen  » 
ynar,  h.-id  been  included  in  Table  111.,  the  preeminence  of 
the  equinoctial  value  of  the  absolute  range  would 
been  greater.   Kew.  it  should  be  added,  is  fairly  repn- 
seotanve  of  all  stations  in  temperate  latitudes. 

When  we  pass  to  days  of  large  disturbance,  the  promm. 
enee  of  the  equinoctial  season  in  teoverate  latitudes  be- 
COOKS  accentuated.  This  is  shown  by  Table  IV..  which 
gives  the  seasonal  distribution  of  the  rat  magnetic  stcvwi 
recorded  at  Orceowich  from  1848  to  1903,  as  calculai<4 
from  the  lists  drawn  up  by  Mr.  W.  ElUs  and  Mr.  E.  w. 
Maunder,  with  oorTmponding  results  for  BaUvia  firam  Mi 
to  ig99,  obti^ned  by  Dr.  x'.in  Bemmelen. 

TABli  IV. 

5cas«f«al  OisMbulien  0/  MtfiHe  Storm  t. 
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Out  of  every  100  storms  recorded  at  Graeowicb,  fflrtj- 
two  occurred  in  the  four  equinoctial  months. 

The  seasonal  variation  seems  to  diminldt  as  we  aafieKh 
th''  -nignetic  otptator,  and  but  little  remj^ns  at  it-  st 

Bauvia. 
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When  t>«  p>it  to  high  laiittidei  l!ie  fntndoenica  of  the 
«qiriiiOK  M  a  KMon  tar  ongnetic  stomt  ateiiu  to  dis- 
appear entirel]r>  Tliif  to  ahem  by  TaUe  V.,  wbieh  con* 
|MH«s  declination  reMiItt  at  Kcw  aad  at  the  DitWHrf't 
winter  quarters. 

Table  V. 

Percentage  of  Days  having  Range  above  20'  at  Kew,  and 
above  no'  at  the  "  Ohcmry'M"  WinUr  QtmrUrs 
irf  SI'  S  ). 
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At  Kew,  out  of  every  100  days  at  midsummer  (May  to 
July),  only  n.ne  had  an  absolute  rangr  above  20',  the 
corresponding  figure  for  tlvj  four  equinoctial  months  being 
sixteen,  or  nearly  douljlo  ;  but  in  the  Antarctic  eighty- 
one  out  of  cvr_'ry  loo  days  at  niidsuniiticr  had  a  range 
exceeding  uo',  while  th^  corresponding  Bfiwe  fOf  tOe 
equinoctial  months  was  onS  thirty-one. 

The  phenomena  of  nia^^rrtic  storms  appear,  at  least  at 
some  stations,  to  be  larjjeiy  influenced  bv  th.e  hour  of  the 
day.  Tabic  VI.  gives  some  figures  for  tireenwich  derived 
from  the  hours  of  be£«inning  and  ending  in  Mr.  .Maunder's 
lists  for  the  ye.irs  i.S^S  to  ioi>3,  as  well  as  some  figures 
which  Dr.  Van  Bemmelcn  has  given  for  Batavia. 

Tavu  VI. 
Dtontel  FartaHen  A»  Jl^pietfe  Sletntt. 
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At  Greenwich  no  less  than  60  per  cent,  of  the  storms 
commenced  during  the  eight  hours  i  to  8  p-m.,  while  only 
9  per  cent,  tlien  ended. 

Theta  is  yet  another  influence  oa  nagnetie  changes 
which  requires  to  he  considered,  elc.  sunFepott. 

Tails  Vll. 

CoiHieclloA  htkmtnt  SuH-»pot  Wr^qtumuf  and  DteUttation 
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While  Prof.  Wolfer's  fiijiircs  are  given  in  Table  VII. 
a  measure  of  iun->pul  activity,  i;  mav  be  added  that 
tluscly  paraKel  results  wuuld  be  derived  from  the 
Astronomer  Koyal's  figures  for  sun-spot  areas.  There  was 
a  weii-mark'd  m.Txim'jrn  in  1893.  The  remarkable 
parallelism  b'tween  tli-  elianges  in  sun-spot  frequency  and 
in  the  diurnal  inequalitv  rinij.-s  app'-als  to  the  ey. 

i'assir.g  to  the  absoluti  daily  range,  we  have  a  quantity 
which  is  considerably  inftuenred  by  magnetic  siorms. 
Here,  again,  the  ranges  in  the  years  of  many  sun-spots 
are  conspicuously  the  larger,  but  the  parallelism  with  sun- 
spot  frequeneiee  is  less  dose.    tSgj.  the  yeer  of  sun* 


spot  maximum,  shows  at  both  Kew  and  Pavlovsk  a  dis- 
tinctly smaller  absolute  range  than  either  of  the  adjacent 
years,  especially  1893.  Of  the  last  two  lines  in  Table  VII., 
the  first  gives  the  arithmetic  mean  of  the  diflereocee 
observed  at  Pavlovsk  between  the  estareme  poeithms  of  the 
compass  needle  during  each  month  of  the  year»  white  the 
second  gives  its  total  range  during  the  year.  In  bodi  ceees 
1893  occupies  the  premier,  and  1894  uie  second,  positioo. 
1893  lagii  far  behind  t  )o  the  case  of  the  anniial  range  it 
veil  follows  M990,  which  had  the  stBSlkst  sun-spot  fie- 
qucncy  of  the  whole  eleven  years.  The  does  paraflelism 
visible  between  sun-spot  frauiency  and  the  r^ular  diurnal 
inequality  becomes  more  and  more  obliterated  as  we  pass 
from  the  regular  to  the  less  regular,  and  from  these  to 
the  highly  irregular  daily  changes  of  terrestrial  magnetism. 

A  general  parallelism  between  sun-spot  frequency  and 
the  range  of  the  regular  diurnal  inequality  is  far  from 
proving  any  intimate  connection  between  the  two  pheno- 
mena on  the  same  day.  Table  VIII.  gives  the  results  of 
an  artempt  to  find  out  whether  the  peralleiism  eitends  to 
individual  days'  rvsults. 

TABts  vin. 

Relation  of  Sun-spot  Area  (Greenwich)  to  AbsotutB 
Declination  Range  (Kevj)  on  lame  Day  and  on  Three 
Subseqiient  Days. 
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The  days  of  each  month  were  divided  into  three  groups. 
The  first  group  included  the  ten  days  In  whidi  the  Green* 
wkh  sun-spot  areas  were  the  lergest.  the  third  group  the 
ten  deys  in  which  they  were  least.  If  any  close  paralleliftn 
esisted  betereen  the  solar  and  nu^gnetic  phenomena  on 
the  same  dey,  iw  riiottld  expect  the  mean  of  the  abeofaite 
declination  ranges  from  the  first  group  of  days  to  he  much 
larger  than  the  mean  fbr  die  whole  month,  and  that  from 
the  third  group  to  be  much  kss.  Taking  all  the  months 
of  the  years  1890-1900,  there  is  a  difl'srenee  in  the  direc* 
tion  indicated,  but  it  is  exceedingly  small. 

To  provide  for  the  possibility  that  the  sotar  hifluence 
takes  one  or  more  days  to  travel  to  the  earth,  mean 
declination  ranges  were  formed,  not  merely  for  the  ten 
days  of  largest  or  smallest  sun-spot  area,  but  also  for  the 
ten  days  immediately  following  these,  for  the  ten  days 
separated  by  two  d.jvs,  and  yet  again  for  the  ten  days 
separated  by  three  days,  from  the  days  constituting  the 
sun-spot  groups.  The  resu  f  -  nripear  in  Table  NTH.,  and 
arc  saniewiiat  more  favour. .Liu  lor  an  association  between 
the  magnetic  phenomena  and  the  solar  phenomena  two  or 
three  days  previouslv  than  for  an  association  between  the 
phenomena  on  the  same  day.  Individual  yeBTSi  howevsr, 
e.g.  1894  and  JS95,  give  conf.icting  results. 

In  the  preceding  discussion  declination  has  been  chiefly 
referred  to,  because  it  is  the  most  familiar  ■.lement.  In 
some  respects,  however,  declination  records  during  mag- 
netic storms  are  inferior  in  interest  to  those  of  horiioiiial 
force.  Fig.  1  shows  two  successive  d.iys'  records — 
KovembT  12-14,  '■'''94 — of  this  element  at  Kew.  The 
first  day's  trace,  which  was  quiet,  helps  to  bring  out 
two  important  features.  A  little  after  ;  p.m.  on 
November  13  th"re  is  a  verv  small  decrease  of  force  (do\v:i- 
ward  movement),  followed  bv  a  much  larger  inrrcasr>. 
These  sudden  commencements  to  storms  are  not  unusual, 
.ind  se-^m  to  occur  s-nnultanet'Uslv  all  over  the  ''.'irth.  The 
tvpe  at  most  stations  is  very  similar.  The  initial  slight 
fail  in  force  is  oniv  sometimes  seen;  the  rise  is  generally 
substantial.  In  the  Antarede  the  oscillatory  diaraeter  is 
unusually  prominent. 

Qy  8  or  to  a.m.  of  November  t^  the  disturhanoe  is 
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practically  over,  but  the  force  shows  a  marked  depression 
t'ompiired  to  its  value  at  the  same  time  on  the  previous 
day.  Thiii  is  n  very  rommon  after-effect  oi  magnetic 
slorins ;  the  greater  part  of  the  depression  usually  dis- 
apfiean  in  two  or  three  day^.  Fig.  i  is  a  good  example 
of  an  ordinary  disturbance  in  which  the  roaenetic  changes, 
though  considernbic,  were  seldom  rapid.  It  differs  con- 
spicuously in  this  respect  from  the  recent  gre.it  storm  of 
September  a5t  1909.  Many  of  the  movements  on  this 
occ^Kion  were  too  rapid  to  be  shown  clearly  in  the  photo- 
graphic traces. 

I>r.  Schmidt,  the  leading  rierraai)  authority'  on  our 
subject,  assigns  to  this  recent  slant)  the  (irSt  place  of  all 
recoided  since  the  Potsdam  Observatory  came  into  exist- 
«iic«  aoine  twenty  years  ago.  Table  IX.  gives  his  estimate* 
on  an  arbttraiy  scale,  of  the  Intensity  of  the  seven  largest 
storms  recorded  at  Potsdam. 

Table  IX. 

Dr.  Ai.  Schmidt's  Eslimate  of  Intensity  of  Magnetic 
Storms. 


Dm  of  Siotra 

SI  l^tdAB 

Dale  o(  Siorm 

at  Pwtdam 

SipiuilMi  13,  tgeg  ... 
OcMhtf  St.  im  ... 
fcteiHty  t«,  tSgi  ... 
Jnirs«»its4   »•  •» 

•Wo 
OlMf  ilea 

S<  pitmba  11,  ifdS... 
f  aguM  «g»  i(s« 

ISM 
I4M 
*3«» 

which  the  declination  range  <  t}nspicuously  ovt'lOj**  tS» 
average  is  considerable.  During  thf'so  d.iys  ihcre  is  usuiUy 
a  distinct  fall  in  the  horizontal  forrr,  a  cinunistance  ilv. 
indicative  of  magnetic  disturbance.  1  he  following  dan 
were  considerably  disturbed  : — August  J9,  30,  September  Ji, 
25.  30.  and  October  iX,  19,  23,  24;  while  a  variety  cf 
other  days,  e.g.  .August  31  and  October  a,  8,  and  9.  wer« 
decidedly  more  disturbed  than  the  average.  .  If  *e 
associate  August  30  and  September  15  we  get  a  twentr. 
six-day  period;  if  we  associate  .August  29  and 
tember  35.  or  September  at  and  October  18.  we  get  3 
twenty-seven-day  period;  if  we  associate  August  31  Ki 
September  30  we  get  a  thirty-day  period:  and  we  ha»> 
any  number  of  other  possible  combinations  left.  DitturM 
conditions  ore  seldom  limited  to  a  few  hours  of  a  partkulv 
4lay,  and  often  extend  over  two  or  more  da>-s.  Thoi 
there  is  usually  a  good  deal  that  is  arbitrary  in  the  valw 
deduced  by  observation  for  the  Interval  betv%  n  tvi 
spfcifird  storms. 

Thf  disturbances  of  September  lli  95.  and  30  led  to  t 
fall  in  the  horizontal  force,  from  which  it  is  doubtful 
whether  the  element  had  entirely  recovered  even  by  the 
middle  of  November. 

Mr. '  Maunder  and  Dr.  Schmidt  both  associ.ite  thtir 
periods  witi*  that  of  the  revolution  of  the  sun  relatlv( 
a  point  on  the  earth.  This  period  emeeds  the  true  ptnoi 
of  the  sun's  rotAtion— wtlidl  varies  considerably  with  tslir 
latitude— because  the  earth  is  travelling  round  the  sun  is 
the  directioa  in  which  the  sun  rotates. 
The  view  most  in  favour  at  the  pment  time  is  tliM 


An  M  Mestion  whldi  has  tecdved  a  gpod  deal  of  recent  magnetic  storms  are  due  to  some  solar  diicharge.  ptobsUf 
attention  is  whether  there  is  •  cyclic  period  approaching  .  <iom  sun-spot  areasi  and  «f  an  electrical  nature.  V< 
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a  month  In  the  ot-currenee  of  magnetic  storms.  J.  A. 
Bcoun.  an  early  pioneer  of  magiietir  «-ork,  believed  Ids 
ohienrariens  to  'indicaie  a  period  of  about  twenty-six  days. 
From  an  elaborate  study  <d  many  years'  storms  at  Green- 
wich, Mr.  E.  W.  Maunder  deduced  a  neriod  of  1^475 
days,  and  Mr.  Arthur  Harvey  independently,  ffom  a  study 
of  storms  at  Toronto,  deduced  the  remarkably  similar 
period  of  37*46  days.  The  latest  result  of  this  kind  is 
due  to  the  eminent  German  magnetician  already  men- 
tioned. Dr.  Schmidt,  who  believes  in  a  period  of  J9-97 
da\-s.  Schmidt  found  evidence  of  this  period  in  .1  nun-.ber 
of  recent  storms,  and  he  declares  that  it  exists  in  •  case 
t>f  vrrv  :.ni;.-  -r.  tir.s  even  when  separated  b\  m.mv  \.  .irs. 
He  fuuad  :har  th^:  dates  of  occurrence  of  fivr  .>ut  of  the 
seven  largest  storms  r-i.  r  t  1  at  Potsd.^m  i^,  r'  T.ibl-  IX.) 
ccuM  be  deduced  to       fi  j;h  degree  of  n.iura.  y  Srom  the 

t  xpr-->s;,'n  ^4 u      + -,o-,  1-0  + «  X  J097.  \\ -1  <  ii  counts  time 

i:i  i.ivs  fricn  th-  i  .'■:i;i;v  ncement  of  the  Juiiiin  era. 

\r\t  :.  wli  il-  <  rv  <  as  a  chronicle  of  magnetic  history 
ii  Kvw  UxHii  A«^..^t  JO  to  Sovembor  iti.  i<4O0,  will  illus- 
trate some  of  the  dirticulties  in  the  wav  when  one  attempts 
either  to  prove  or  disprove  the  existence  of  a  period  in 
magnetic  storms. 

The  upper  curve  shows  the  value  each  dav  of  the 
absolute  declination  range  at  Kew,  the  lower  the  value 
at  each  nudoight  of  the  horizontal  force-  We  we^  incessant 
turn  day  to  dav.  and  the  number  of  dara  in 
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.  may  suppose  a  solar  discharge  to  traverse  space  fflte  » jit 
I  of  water;  when  it  overtakes  the  earth  n  mafierie  Horn 
!  begins,  which  conthuiet  until  the  ftiH  eddA  of  the  jci 
'  has  passed  over.   If  the  sobr  AicharM  continues  he( 
enough,  it  may  sweep  over  the  enrui  during  scxnil 
succesnve  revolutions  of  the  sun,  and  so  give  rise  ts  t 
series  of  magnetic  storms  at  nearly  equal  intervals. 

Theories  accepting  a  solar  origin  for  magnetic  Stow 
differ  as  to  the  naiur    of  the  solar  discharge. 

Kordmann  has  iuj^^jested  Rontgen  ra.vs,  Birlchaf 
kathode  rays,  and  .Xrrhenius  negatively  charged  partidtt. 
On  Nordmann's  hypothesis  the  terrestrial  ph^nomeni 
should  follow  the  solar  in  a  few  minutes,  on  Birk'-br^J's 
hypt'the^is  in  a  few  hours,  while  according  to  .\rr!vc£;i» 
thf  inlf-rval  might  be  two  days  or  more. 

The  most  elaborate  investigation  hitherto  made  info  ft* 
supposed  sol.ir  origin  of  magnetic  storms  is  due  to  Pp:f. 
Kr.  Birkeland,  of  Christiania.  who  believes  kathode  'T 
anak>gou<  rays  to  be  the  vehicle  by  which  the  solar  dittur!>- 
ance  is  propagated  to  the  earth.  He  has  made  r.uOTficus 
experiments  with  kathode  ravs  in  a  vacuum  tul^-  «"kxii 
i-onrains  a  miniaru.-e  earth  or  "  terrella."  By  moan^  ci 
electrio  currents  in  wires  wound  on  the  terrella,  a  majinfif 
tield  is  produc»-d  slm-lar  in  type  to  the  earth's  field-  I' 
was  apparently  his  experirnvni*  that  suggested  h'n  eiplara- 
tioo  of  a  certain  t»p»  of  magnetic  storm  which  be  twaa 
the  "  c4ttaiori«l."'  Theee  "  equatorial  "  disturbaaoes  sr. 
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•  MVi,  normally  largest  in  the  earth's  equatorial  regions, 
here  they  consist  mainly  of  a  change  in  the  horizontal 
Tr,  but  thpy  are  aKn  wvW  iTi.-irkpd  in  trmpenite  latitudes, 
te  cause  postulatiti  by  ISirkr  land  is  a  circular  electric 
irenc  in  the  plane  of  the  earth's  magnetic  equator,  at  a 
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ighl  of  several  thousand 
fiinaiidn  that,  -.u  1  i_iitJi 
■lys'^.  !t  is  iinj>4i-,si|)li>  for 
■  '  '  r'  ;n  h   th«»  i-arth'; 

ii3r:  I'.v  l.iiui  round  tach  maj;iirtU  [)o 

i:  i  ihr-  f^r'  ator  the  velocity  of 
"  cl    f  rr  a  given  eltctrical  charge,  the 
»r'-r    ,in  it  approach  •h"   <  arth  in  the 
I'l'ri.il    plane,    and   the   lar^i-r  is  the 
-  of  the  zone  surrounding  >ai:!i  mag- 
polf?  \vi:l,in   uhirh  the  particle  can 
:u.'':iv  r,M>i,  tl."  -ar:l:.    The  ff  particles 
rail  urn,  from  their  higher  velodtyi  have 
ire  p-iwtrating   power   than  ordinary 
thcKle  rays,   and  are,   in  their  turn, 
by  the  a  ray«,  the  leaser  velocity 
is  man  than  compensated  bv 
wger  mass.   According  to  Stiirm-r, 
West  angular  distanc-f  from  1  m  a;- 
J5**  "t  which  average  katliml.    i  i>s 
J  from   the   sun   can   reach  the 
only  2  4"^,  while  the  corresponding 
?yl?.r  J'stanr-s   for  &  and  a  rays  arc 

■Kc^vr-lv  aiul  12.7°. 

Lnd-UTrL-d  b;.    tli-s-   mathematical '  re- 
l>i:kr|.-irid  assu.-nfs  that  a  type  of 
'^^n'::':  'li-tuL \ancL-.    wliiiii         calls  the 
Xil.ir     el--mriitary  "     •^t.iitn.     :S    'lu'-  to 
rliod.j    rays    from     tl-."     -ini     wli.  h  get 
:hln   a   i  w   hundr.jfj    ]i\'.o:]r  ::    .    m;  \\r- 
f^fl's  surface  at   considerable  distant' s  "~ 
>m  a  magnetic   pole.     The  paths  of 
Pfoach  and  retreat  are  supposed  to  be 
<^'^i.    and    the    connecting    part  horizontal 
P«'ar  "lementary "  stormt  were  observed  on 
«>'  occasions  at  four  temporary  Arctic  observatories 
with   magnetographs.    which  Birkeland 


able  to  keep  in  action  during  the  winter  1903-3.  The 
chwaeteristics  of  "  polar  elementary  "  storms  are  their 
comparatively  simple  character  and  short  duration,  and 
the  fact  that  their  amplitude — unlike  that  of  Birkeland's 
"equatorial"  storms— is  much  larger  in  the  Arctic  than 
•laewhere.  Theaa  ilorma  have  at  least 
a  general  reaemblance  to  »  spedal  type 
of  disturbanoe'  of  which  I  found 
nmnarous  ttamplet  in  the  records  of 
tlw  National  Antarctic  Expedition  of 
1901-^ 

Birkeland  found  that  frequently,  after 

an  "  I'quatorial  "  storm  had  been  in 
progrfss  for  some  hours,  one  or  a  <;eries 
of  "  polar  elementary  "  storms  inter- 
vened. He  obtained  copies  of  the 
curves  takm  at  a  number  of  observa- 
tories on  the  days  of  the  disturl'.im  i  s 
recorded  by  his  .Arctic  stations,  ind  he 
has  reproduced  these  with  his  own 
records  in  a  most  valuable  series  of 
plates  published  in  his  recent  monu- 
mental work,  "  The  Norwegian  Aurora 
Polaris  Expedition,  1902-3,"  vol.  i. 

Whilst  recognising  to  th"  full  tlf 
devotion  with  which  I'rof.  Birkeland 
has  prosecuted  his  investigations  into 
magnetic  storms  fot  more  than  n  decade 
of  years,  and  while  admiring  the  beauty 
of  his  experiments,  I  have  to  admit  that 
I  do  not  find  his  explanations  con- 
vindng.  If  "equatorial"  storms  are 
due,  as  he  believes,  to  electric  currents 
at  gnat  hdghtt  above  the  earth  in  the 
magnetic  equator,  the  <Stturbing  force, 
while  approximately  horizontal  and  in 
the  magnetic  meridian  at  places  near 
th.  niaijnetic  rquator,  should,  even  in 
teniperate  latitudes,  have  a  considerable 
vertical  component,  and  near  the  mag- 
netic poles  the  vertical  component 
should  largely  predominate.  I  am  un- 
able to  see  thesr>  ph'-nomena  in  the 
turves  of  I5irkcland"s  own  plat's. 
Further,  during  the  time  of  Birkeland's  Arctic  expedition 
the  Discovery  was  at  work  in  tlf  Antarctic,  and  thf- 
simultaneous  results  obtained  there  do  not  seem  c.ip.il'le 
of  explanation  on  his  hypothesis. 

Fig.  3  affords  one  out  of  a  number  of  examples  of  this. 
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It  shows  the  declination  (D),  vertical  force  (V'|,  and  hori- 
zontal force  (H)  traces  at  the  Discowy*s  winter  quarters 
on  March  33,  1903,  during  a  magnetic  storm   which  forms 

I  "National  Anurclic  I  xpe  litioii,  lyci-,.      .Maiaetit  OlMcrvalions, 
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thr-  'ubject  of  Birkelutd's  Plate  xx.  Birkeland'*  curves, 
reprc-entiag  Stations  from  77°  41'  N.  to  43'  3a'  S.  lat.. 
all  show  two  small  but  singularhr  dittinct  movement*  at 
about  I  p.m.  and  2.45  p.m.  G.lf.T.  These  he  ascribes 

to  an  "e«]uatonai  "  storm.  Nov  tf  tfwM  eiorms  were 
due,  as  he  supposes,  to  an  owhead  current  in  fhe  plane 
of  the  magnetic  equator,  the  vertical  force  disturbance,  as 
we  have-  «ircn,  oucht  to  have  been  largely  predominant  at 

the  Antarctic  station,  which  wa^  only  .ihnnr  400  niili^s 
from  th?  south  magnetic  pole.  This  is  i:.\a:  tlv  wlut  did 
not  happ<-n.  Two  movemi  n!*  oc>  ur  in  Fi^;.  s  ■  xk^Iv 
synchronous  with  those  els'^wiivf,  but  the  vertital  force 
movements  arc  much  smaller  than  those  in  declination, 
and  th.»  disturbance  in  the  hori;rontal  plan**  is  not  smaller, 
hut         H  larger  than  at  the  ''tT,;:irori.il  s!.it:oii<;. 

InJ-iest  also  aftachrs  to  the  large  osciiiation  in  vertical 
force  between  Q.30  and  11.30  p.m.  G.M.T.  with  the  accom- 
panying considerable  movements  in  the  other  elements. 
This  is  precisely  the  time  of  a  "  polar  elementary  "  storm 
recorded  at  Birkeland 's  .Arctic  stations.  A  idmilar  co- 
incidence occurred  on  so  many  occasion!  lllAt  Ont  CWl 
hardiv  suppose  it  to  be  accidental.  This  suggests  a  very 
intimate  connection  between  magnetic  phenomena  in  Ctie 
Arctic  and  Antarctic. 


UMVERSITY  AND  EDUCATIONAL 
INTBLLIGKNCE. 

C ^MHRiix.K.— >fr.  J.  II.  Jeans  has  been  appointed  Stokes 
I<'(  turiT  in  niathcrnatirs  from  midsummer,  loto. 

Mr.  \V.  B.  .\lexander  has  been  appointed  tO  the  olRce 
of    assistant    to    the   superintendent    of  the    museum  of 

eooinyy. 

1  hr  third  annual  r«-port  of  the  Forestiy  Committee  refers 
to  thf  work  carried  on  during  tiie  past  year.  In  June 
laM  the  rcider,  .Mr.  A.  Henry,  commenced  a  series  of 
experimental  sowings  of  the  different  kinds  of  elmi,  which 
have  yiMdpd  interesting  results,  showing  that  what  were 
supposed  hitherto  to  be  varietiee  of  one  species,  of  un- 
known origin,  are  in  reality  combinations  of  two  species, 
in  which  the  Memfelian  ratios  are  observed.  Incidentally, 
these  experiments  have  directed  attention  to  the  astonisb- 
ing  vigour  displayed  by  certain  first-crosses  in  trees,  all 
of  whicli  hit!i-rto  had  arisen  in  the  wild  state.  An  attempt 
is  b>'ing  made  this  year  to  produce  artificially  similar 
hybrids  in  the  case  of  th'-  more  valuabl  -  li'mh  of  trees, 
and  for  the  first  time,  .nlmost,  the  pr  iili:<  tion  of  new 
breeds  of  forest  trees  is  Ivcing  tried.  .A  pint  m;  'He  Uni- 
versity farm  has  been  assigned  by  the  .Agricultural  Depart- 
ment to  the  reader  for  forestry  experiments,  and  about 
;  ;f>o  s'-rdlinp  fre^s.  of  known  pedicrees,  arc  now  planted 
out.  .\  sm.ill  plot  of  Fufonttnio  ulmnidrs  has  been  estab- 
li-h«"d  near  Norwich.  This  tr<'<-,  which  was  discovered  in 
fhe  mountains  of  central  China,  is  perfectly  hardy  and 
last  in  growth  in  this  <niiTrv.  Its  bark  produces  '<  p*r 
cent,  of  rubber,  th"  qii.ii  t  ,  of  which,  however,  is  still  a 
matter  of  doubt,  as  only  minute  quantities  have  been 
tested. 

Glasgow. — In  order  to  meet  the  niT«>ssitv  for  inrr'^as^d 
teaching  power  in  the  faculty  of  art";,  the  I'niversitv  Court 
has  decided  to  establish  eij^ht  n<  w  If-rtur'Ts  and  assistants 
in  nvr>th'^«n;ffirs.  natural  philosophy,  and  the  several  literary 
and  ;>'iil  '  pilical  departmr-nts.  \  separate  course  in 
mathematics  for  students  of  engineering  will  be  instituted, 
and  bettor  provision  win  be  made  for  the  tutorial  instruc- 
tion of  students  in  smaller  classes  than  have  hitherto  been 
practicable. 

The  annual  report  of  the  muspums  committee  testifies 
to  a  considprable  amount  of  work  in  the  cataloguinc  and 
arranging  of  the  roll.-rjions  under  the  care  of  Profs. 
Graham  Kerr  and  dr.  Llorv.  Gifts  of  entire  rollectiims, 
.issdei.iffd  with  tlv  n;mtfs  of  Dnvid  I're,  Webb  Sfvmonr, 
and  Mackenzie,  h.iv  enriched  the  geological  museum. 

M  th'-  obs,  rvatorv  a  new  house  has  lieen  erected  for  the 
fiiie  Corbttt  equ.Ttorial. 

Oxford. — Th'«  following  is  the  te\t  of  the  speern 
d-  liv't'd  tiv  Prof.  I.nvr-  in  presenting'  M.  I  mil.-  Cartailhac 
for  t;i.'  d'  i^r<  e  of  D..Sc.  hoimri':  rntiva  on  May  10: — 
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"  Nulli  pcofecto  ex  cIs  qui  hodie  lioiidm»n  rj  .  3<| 
student  poathabendus  est  Aemillus  Cartailhac.  i^v. 

annos  viginti  quattuor  natus  commentarios  in  hoc  fat 
apud  Gallos  eo  tempore  maximi  habitos,  in  quibus  j  -ni'j 
ini-Ljlt.irum   mores  et  vetustatis  obioli-t.:'?  vil.quia*  '.-ry.M 
baijiar,    cdfuilos,    susccpit.     O'-"'*    munere    vsgin^  r:--jii 
functus,  cum  res  ex  omni  part''  terrarum  allata<;  ^.-.iv 
Tftxir,  rum  in  ea  loca  ubi  eiu?m>iii  monumenta  Irn-Ti—kj 
■-i.iir    Iji^'    i:!!.!;.!-;   pLTcgrinatio:ii  >    :';iLerct,    adeo  iri'.' 'ii?' 
1  iviuni   ^uoru^1  studia   ut  diversis  auctoribus  qu.isi  -v- 
■{jolam  conferentibus  maxima  ilia  .Acta  conflata  sir.t,  c^:^-. 
eilendis  ipse  multos  annos  praefuit,  quibusque  etiax 
cui  am  iniprriit.    .Academiarum  quoque  Gallicarum 
bus  pcrsuasit  ut  discipulos  in  his  rebus  institui  iu^;t^:: 
ijwe  Tolosae  in  sua  urbe  atque  Academia  iuniorum  s^^Jt . 
diri^it.      Nihil  profecto  his  diebus  rnagis  admirati  ntnt' 
quam   rudrs    iltas    picturas    in    ravernls   tM  tia^iatr: 
homines  pristini  inventas.    Kuiusmodi  monumentis.  flu^i 
niaxime  abundant  Hiapania  septentrionalis  et  mnCi' 
Gallia,  hie  noster  maximam  operam  dedit,  eadeai^ue  pjl- 
cherrime  expicta  in  medium  protutit.   lure  igitur  Ivi  f- 
tanta  doctrina  omatua.  scientlae  tarn  deditos,  apud  -iw 
suos  iamdudum  nobilis.  ubicunque  liomines  haec  <tti>| 
rolunt  insigni  laude  celeln-andus  eat."  ' 

The  first  Halley  lecture  was  delivered  on  May  to  V  I^, 
Henry  Wilde.    F.R.S.,   the   founder.    Th"  subjir:  1'  ?*l 
lecture   w.ns  "  Cel'-sti.il    Kjectanienta . "    Dr.  \ViH^  -r.  - 
tained   that   comets   originated    within    the   «oI.ir  -    '  , 
being    the    result   tif    ixplosive    discharges  froTi 
esprri  )]■,   r'l    I.irg'^r  planets,  in  process  of  coolinj 

Th"  Romanes  le<t>ir",  pi^stponed  from  M.iv 
delivered  by  <x-Pr<sident  Roosevelt  on  Tu^sdnv. 
I  hr  subject  is  "  Hiolnnical  Analogies  in  History."  If'* 
honorary   d<«gree   of    D.C.L.    will   be  confernd  or 
lecturer  on  the  same  occasion. 

The  honorary  dr-greo  of  D.Si-.,  as  alrenrlv  mi  ' 
will  be  conferred  on  Messrs.  P.  H.  Cowell.  F.R.>  •  j"^ 
.\.  C.  Cromm«-l!n,  of  the  Ro<>'aI  Obeervatorj'-  fJreew." 
on  Saturday,  Mav  ai. 


r 
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AuoKC  many  other  matters  of  interest  deah  tridi  i^  +- 1 

spcond  volume  of  the  report  of  the  l.'.S.  Comml«"iv»<  d 
Education  for  the  vear  ended  June  -^o.  looo.  sp'^-ial  atS^ 
t'l'i!  Miav  !>•:•  i!:ir(  led  in  tie  gifts  and  becjuests  n^^d^  liantZ 
thi    vf.M    t'l  -.iruno.'''  higher  education  in  .AnriTif.i-  T» 
total   v.ilii'    iii   all    benefactions  recorded  as  h.niis  ^ 
receiv'  d   hv  ilu-   txn.   uni%-ersities,   colleges,  and  Jw'o' 
instif  iitlniiN  1  r  pd'f '0;^   to  the  Washington   Burrau   ft  4* 
vear   under   consideration   amounted  to   about  vfr  ;  n*. 
Of  this  amount,   8o6,ooo2.    w.is  piven   for  buili.T:'  - 
improvements,    and    2.244,000/.    for    endowment.  ■ 
iiiainder  being  for  current  expenses.      Tbirtv-six  ic'v 
t''^n>:  enrh  rTf'ved  ao.ooo/.  or  more,  and  tni;rthrr  .ic.ojit^ 
f      1,07^,0001'   nf  the  above  total.    Yale  I'nivTfitv  C^"- 
necticut,  was  helped  most  genTmisly,  having  r*^  '  i^T-<!  *^ 
2S4,6ooI.    The   University  'if   \'irginia  was  cfiliiH  «y 
about  i57.Soof.,  while  the  University  of  Cb^cicv  ''""^ 
Grinnell   College,    Iowa,    Bowdoin    College.    Vnir-.  W 
Washington  University.  JMisaouri,  each  received  w**^ 
or  more.   We  notice  that  the  6o(S  institutions  rffwid  » 
employed  a  teaching  force  of  16,369,  and  bad  at  ^^'^ 
gate  enrotment  of  308.163  students.  Of  the  606  ««*•'«■■» 
tions.  So  are  under  the  control  of  States  or  motntiv^^ 
and  i;i7  are  managed  by  private  corporations,  it  will ''^ 
noticed    that    sever:il    prominent    universities  «iipp:t«'4 
have  received  verv  large  gifts  during  th"  vr.ir  f'"  *' 
tn^ntioned  in  '.h'<  ".'.iinmary  of  the  ofHrial  refor'l  ef'"-<*»lj'* 
tions.      The  rommissioner  of   Education  i>o:n!<  lu! 
(iffiei;il  statements  of  the  amounts  reported  t"  h^'-' 
received  could  not  be  obtained  by  the  Bureau  i: 
ington. 

Is  the  issu"  of  Siirttcc  for  .April  20  Prof  Gutd"  ^ 
M.irx  publishes  a  table  showing  (he  attend.mcf  ef  stuJ'T'' 
.Tt  .American  and  foreign  universities  during  i'"'^  "^^j^ 
1006-7.  The  figures  of  attendance  were  furnisJi  f<^ 
r.S.  Comniisiioner  of  Education  by  the  'd'*"'  ' 
"  MinTva."  Prof.  Marx  recognises  th-"  preKiTMl''^  i-'^ 
th"  totals  he  gives  may  understate,  rnth-T  th.in  .t,.-*'i^. 
the  attendance  in  some  of  the  rountrie*  which  " 
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published  coiiipirt.-  ofticial  •tatiittci.  The  United  States 
is  plact-d  first  on  the  list  with  »aa,95ti  students  ia  institu- 
tions of  hight;r  cducatioa,  OT  one  sticb  sttuleot  to  IM  of 
the  population.  Of  the  fau]^  European  cotititrieo  France 
lakes  tirst  place  with  50,935  MudetltS.  Or  one  to  771  of 
ih'--  population.  Germany  oooies  neat,  where,  including 
"  hearers,"  the  numbers  are  73,020  and  830  respectively. 
Then  we  have  in  order  Austria-Huncary,  51,691  and  909: 
Italy,  33»t74  and  tm.i  :  United  Ktnjjdom,  41,305  and 
loCiS;  Spain,  15,042  n  <l  1204;  and  the  Russian  Empire, 
jl4,MS  and  17^4.  Frol.  Marx  points  out  that  the  total  in 
the  case  of  the  United  Kinjjdom  excludes  31,159  *vening 
«.udents,  and  (hdi  Prof.  B.  Menschutkin,  writing  to 
Natukb,  claimed  76,900  students  for  the  year  1908-9  for 
Kussian  higher  educational  institutions,  with  the  surmise 
that  possibly  there  were  ao,ooo  more  in  private  higher 
roilegcs. 


SOCIETIES  AND  ACADEMIES. 

LONDO.N. 

Physical  Society,  April  2J.  Prof.  H.  L.  <  ;.llrn'<»'. 
F.R.>..  president,  in  the  chair. — \V.  A.  Sooblo  :  Further 
tests  of  brittle  materials  under  combined  stress.  A  formnr 
paper  described  tests  on  cast  iron,  which  it  the  brittle 
tnaterial  which  is  most  conunonly  employed  in  engineering 
practice.  The  tests  described  in  the  present  paper  were 
n)..do  on  hardened  cast  steel.  The  specimens  were  |-inch 
diameter  and  30  inches  effective  length,  and  were  tested 
Hrtder  combined  bending  and  torsion.  Neither  the  maxi- 
mum shear  stress  nor  the  maximum  strain  was  constant 
at  fracture,  but  the  results  intlnn'.ril  that  the  maximum 
principal  stress  is  the  best  criterion  of  strength  for  a  brittle 
material  under  combined  stress,  in  general,  the  harden- 
ing did  not  affect  the  Strength  of  a  bar  to  resist  bending, 
liut  it  doubled  the  torqlie  which  was  required  to  cau»e 
failure. — C.  CHenavMM,  with  an  appencUs  by  A.  C. 
«toll«ir :  The  m.ignetic  balance  of  MM.  Curie  and  C. 
Cheneveau.  This  balance  is  intended  for  tile  determina- 
tion of  the  coeflicient  of  specific  magnetisation*  suscepti- 
bility, and  permeability  of  feebly  paramagnetic  and 
diamagnetic  bodies-  The  body  under  investigation  is 
suspended  from  one  arm  f>f  a  torsion  balance,  which 
measures  the  force  exerted  on  tlie  body  when  it  is  placed 
in  the  non-uniform  fieU  of  a  permanent  magnet.  The 
iwsion  balance  is  fonned  by  a  horisontal  rod  suspended 
by  a  long  fine  pbtinum  wire,  and  canying  at  one  end  a 
hook  from  which  the  substance  under  investigation  can 
be  suspended  in  a  small  endosing  glass  tube.  On  the  other 
end  of  the  <orsion  arm  a  copper  sector  is  fixed  which 
moves  between  the  poles  of  an  auxltiary  m.-icnet,  and  thus 
provides  efficient  damping.  A  second  branch  arm  is  also 
provided,  upon  which  may  be  placed  suitable  counf-r- 
w^ghts  to  balance  the  specimen.  The  suspension  carries 
a  mirror,  and  the  movements  are  read  on  a  translucent 
scale  in  the  ordinary  way. 

Zooogieal  Societv,  M»y  3.— Dr.  A.  Smirh  Woodwurd, 
P.R.S..  vice-president,  in  the  chair.— Dr.  H.  H. 
FMillHun  :  (1)  The  morphology  and  life-history  of  Eimeria 
(Coecidium)  itviurn,  a  sporozoon  causing  a  fatal  dis^asp 
among  young  grouse.  A  detailed  account  of  the  morpho- 
kigv  and  life-history  of  the  CotiM  urr.  which  destroys  the 
pptthelial  lining  of  the  duodrnuui  and  Cipca  of  grouse 
thicks,  causing  enteritis  accompanied  by  diarrhcua. 
(j)  Observations  on  the  parasitic  protozoa  of  the  red 
grouse  {Laiiof>us  scolicus).  Ob'>- 1  \  ins  on  some  seven 
oiher  protozoa  parasitic  in  th<*  l  U.ud  ar  in  the  digestive 
tr.iot  of  grouse.  None  'if  'lIi-  p.ir;is;tes,  however,  could 
be  said  fo  be  either  numerous  nr  vcrv  harmful  to  the  birds 
examined.  Exprrimenta!  studies  on   .ivian  coccidiosis, 

^sprci.iUy  in  relation  to  young  grouse,  fowls,  and  pigeons. 
I  iic  results  of  many  and  varied  experiments  were  recorded 
in  this  paprr,  relating  to  the  time  of  ripening  and  dura- 
tion of  infectivity  of  coccidian  oScysts,  their  dispersal  bv 
i"«ect  larva-,  &c.,  and  the  effects  of  various  reagents  on 
th'-  oocysts.  The  distril^u■ion  of  the  parasites  within  thr 
'■ost  was  given,  and  the  I'^iilts  of  the  transmission  of 
Crouse  cot  id  o^ls  to  young  fowls  and  pigeons  were  set 
forth.     (4)  Observations  on  the  blood  of  grouse.  The 
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v.irious  blood-cells  were  described,  and  the  results  of  blood 
counts  (both  of  red  cells  and  of  leucocytes  differentially) 
of  healthy  and  diseased  birds  were  set  forth.  Both 
coccidiosis  and  {Strongylosis  produce  anaemia,  and  the 
presence  of  various  parasites  is  also  associated  with 
numerical  differences  in  the  leucocytic  elements  of  the 
blood.— Prof.  G.  O.  9mn  :  Report  on  the  Ostracoda 
collected  by  the  third  Tanganyika  expedition  during 
ic|«4-5. — Dr.  R.  Broom  t  Tritylod'on,  and  on  the  relation- 
ships of  the  .Multituberculata.  The  author  had  re-examined 
the  type  and  only  Icnown  specimen  of  Tritylodon,  and  in 
one  or  two  points  came  to  different  conclusions  from  Owen 
and  Seelcy.  Gidley's  recent  paper  on  Ptilodus  was  criti- 
clsed  at  some  lengoi,  and  an  endeavour  made  to  controvert 
his  conclusion  that  Ptilodua  ia  allied  to  the  dijprotodont 
marsupials.  It  was  held  diat  while  the  multltuberculate* 
arc  doubtloM  very  unlike  the  living  degenerate  monotreanest 
they  are  more  primitive  than  the  marsupials,  and  not  at  all 
closely  allied  to  them,  and  that  until  the  evidence  of  their 
allinitiei  is  much  greater  than  at  present  they  may  welt 
be  left  as  an  independent  order. 

Ltnnean  Society,  M»v  s-  — f'<if  R-  I''»l'<^n,  F.R.&, 
vice-president,  in  the  chair. — H.  acott :  Eight  months* 
entomological  collecting  in  the  Seychelles. — J.  .M.  Brown; 
Some  points  in  the  anatomy  of  the  larva  of  Tipula 
maxima;  a  contribution  to  our  knowledge  of  the  respira- 
tion and  circulation  in  Insects. 

OUBUK. 

Royal  Dublin  Society,  April  »6. — Dr.  I.  M.  Parser  in 
the  chair.— Prof.  G.  H.  terpantor:  Injurious  insects  and 

other  animals  observed  in  Ireland  during  tlur  year  1909. 
.Among  the  species  recorded  are  the  chaUid  II y,  jcn^lig- 
iniii  iltabilobtus,  from  silvrr  fir-sced,  in  tlie  county  of 
WnkluA,  and  the  root-knot  (-elworni,  from  tomatoes  in  a 
Rii  vjihMU--  It  K'lf.i--.  W  K  G.  Atkina :  Thr  rryoscopic 
dciet ;nj:,i:iijr.  ul  :h«-  >»^ir,otn:  pressure  of  some  plant  organs. 
.\  number  of  fruits  and  undrrt^routid  orgatw  were  prtssrd, 
and  the  freezing  poiiUs  of  the  juices  ditrrminrd  with  Beck- 
inann's  apparatus.  The  mean  molecular  w«Mghls  of  the 
sokitf;  wore  also  obtained.  The  pressures  in  the  same 
or^.iiiN  o;  (I  iferent  s.imples  of  the  s.iine  species  were  found 
to  be  tolerably  constant,  as  wre  also  the  nn-an  riiolet  ular 
weights.  Pressures  ranginp  from  5*04  to  2n'5;,  ati  ;  i-pl:' : 
werf  mH  with  in  fruits,  and  from  U'i";  to  |S"07  atnu)..[i!u tes 
in  uikIi  r  :;round  organs,  while  tl nn  ,in  molecular  vvriphts 
v.iri'.ri  from  76  to  in  the  whole  swics.— Dr.  VV.  E. 
Adonoy  of  "  Streaming    of  dissolved  atmospheric 

gases  in  water. 

Paiu. 

Academy  of  8eieo««a,  Hay  9.— M.  Atmsnd  Cautirr  ia 
the  cihalr.— Gaston  DBfftoaiBi :  A  particular  clasa  of  trlpb 
o(  thogonal  systems. — M.  Jean  Bossdia  was  elected  a  corre- 
spondant  in  the  section  of  physics  in  the  place  of  ths  tet« 
M.  Crova.-~A.  ••rtmrtf  and  P.  Mtme :  A  aeoowi  letiea 
of  researches  on  H alley's  comet  and  its  spectrum  mode  at 
the  Observatoiy  of  '.Meudon.  Details  of  observatlona 
following  the  changes  in  spectrum  and  structure  com- 
mencing on  January  7,  and  carried  on  to  May  7. — J.  J. 
Landarer  :  The  polarisation  of  the  light  from  the  moon. 
.\  repU  to  criticisms  of  the  method  published  in  i88q.— 
.M.  COKCiA  :  Observations  of  llalley's  lomct  made  at 
the  Observatory  of  Marseilles  with  the  si'wm.  Eichcns 
eijuatorial.  Positions  of  the  comet  and  comp.irison  stars 
are  givi  n  for  .\pril  |6,  17,  18,  at,  23,  jo  to  jq,  and 
.May  2  to  »).  The  comet  could  b*-  seen  with  the  naked  eye 
on  April  ^3  as  a  star  of  the  third  magnitude  :  on  .\pril  26 
it  had  incr'-.Tipd  in  brightness  to  the  second  magnitude, 
with  a  tail  ot  .ih.i.jt  1°.  By  May  5  tri':  t:i  I  was  about  10" 
long.  —  Paul  PatLBcal  :  The  magnetic  .in.iU..is  of  some 
chromophoric  groups.  A  double  linkag':  .il  .v.i  .  v  r' 'Ju' <'» 
thi;  diamagnetism.  The  application  of  this  to  the  study  of 
some  colouring  matters  appears  to  show  that  the  existence 
of  a  mark  >!  <  .  il  -ation  is  nearly  alw.ivs  rorrelated  with  a 
quinonoid  .  at  least  in  bodi' s  <  or  t.iining  oxygen. 

—  Daniel  eorthaiat  and  Henri  teudechon  :  The  chemical 
effects  of  the  ultra-violet  rays  on  gaseous  bodies.  Pulv- 
merisation  rracfions.  Thf  .Tftion  of  the  ifHrn-vi^lot  rays 
from  a  quart/  mer>  ury  in  lamp  on  ac-  tvl  no.  ■  •.  ario^^m, 
and  etiiylene,  either  alone  or  mixed  with  indifferent  gases, 
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and  confainfd  in  a  Uii:i  ^\v.:\r\t  iol>f,  has  Ix^en  proved  to 
result  in  jKilvmors  In-inp  :iirm'<l.     \\v  i;.*'-  In  all 

cases  was  jiurr,  thf  pul^nuits  tmiurd  dc[jv!'-:Lri^  .^n  the 
sides  of  the  tvjli  11  I  qiiid  or  solid  form.  0\\-;i  ii  iindtT 
these  conditions  w  is,  proved  definitely  to  jjive  r's-r  la  ozone. 
— r.i'ilii-M.ui!  i>  /  strong:  The  1  .(Honial  n.iiurc  of  the 
chroni'ii>'il\'-iil|.li«i>ic  acids.    It  is  shuwn  ih.'s*^  acids 

possess  tl'.  ■  pioperticsof  tiiie  colloids.-  \'.  Vol  mar  :  '■-..iii- 
trialkj'lacotonapiithones  and  their  decomposition  by  sodium 
amide.    Ketones  of  the  general  type 

<-\.H,— CO— C(R,R  R  1 
have  been  prepnred.  These  are  all  split  up  by  the  action 
of  sodium  amide,  the  a  itomeri  giving  products  corrcspood- 
inj^  to  those  obt.iined  from  the  tnallcyiacetophcnones,  whilst 
with  the  JB  products  the  inverse  reaction  takes  place. — 
v.  OrlctMir<<  ^-  Zorn  :  The  action  of  thionyl  chloride 
on  mixed  orgmi'j  rnaL<ncsium  compounds.  Aromatic  mag> 
nesium  compouadb  ^<vc  rise  to  sulphinoncs ;  fatty  com- 
pounds give  a  mi.vture  of  sulphinonc,  sulphide,  and  alcohol. 
—P.  Fr*uncil«r :  The  chlornnthranilic  esters  and  their 
condensation  with  nitroso-bcnzene. — M.  Tiffanaati  :  The 
action  of  deliydratin^;  agents  on  some  a-glycols.. — L.  Luta  : 
The  mode  of  formation  of  gum  in  '1  ragacinthoitles. — Kaoul 
Combe* :  The  part  pl.nyed  by  oxygen  in  the  formation 
and  destruction  of  the  anthocyanic  red  pigments  in  plants. 
The  experiments  desrribed  prove  that  when  the  anthocyanic 
pigments  are  formed  the  oxygen  is  retained  by  ilr  oi  nat  s 
in  process  of  reddening,  and  there  is  at  this  .m 
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TUE  LAST  DATS  OF  CHARLES  IL 

Th*  Last  Days  of  Charles  IL  By  Dr.  Ra  vniond 
Crawfurd.  Pp.  So.  (Oxford:  Clarendon  Press, 
1909.)    Price  sj.  net. 

CHARLES  II.  died  at  midday  on  Friday,  February 
6,  1685,  at  the  age  of  fifty-three.  His  last  illness 
s<>cmcd  to  his  courtiers  to  begin  on  the  morningr  of 
Monday,  February  2,  with  an  Dttnrlc  of  ronvii!<;ion'?. 
He  was  bled,  and  became  conscious  and  able  to 
spr-.ik ;  on  Thursday  had  more  convulsions,  with  in- 
tervals of  coosciousneM,  and  on  Friday  morning,  after 
an  attade  of  breatiilessness,  gradually  became  in- 
sensible, nnd  so  died  w  ithout  further  convulsion.  His 
body  was  examined  after  death;  the  blood-vessels  of 
tbe  brain  were  found  distended,  there  was  an  excess 
of  snrum  in  the  cerebral  ventricles,  thi-  heart  w  as  hirf^e 
and  firm,  and,  except  an  old  gleural  adhesion  on  tlic 
left  side  and  a  general  engorgement  of  the  liver,  spleen, 

and  kidnfvs,  there  were  no  other  b>jj,'ns  of  disrasf. 
From  these  tacts,  ai  set  forth  in detailin contemporary 
evidence.  Dr.  Crawfurd  arrives  at  the  conclusion  "that 
bis  death  was  due  to  chronic  g^rnnulnr  kidney  (a  form 
of  Bright 's  disease)  with  urainic  convulsions." 

Dr.  Crawfurd's  interesting  book  begins  with  an 
account  of  the  authorities.  These  are  the  ripmc  ir<; 
of  Thomas,  Lord  Allesbury,  who  was  in  wailing  upon 
the  Icinjj;  the  despatches  of  Barillon,  the  Frctuh 
Ambassador;  those  of  the  Dutch  Ambassador; 
the  diary  and  letters  of  Philip,  Earl  of  Chcstcr- 
;  a  1»  tter  to  Mr.  Roper,  a  ft  llou  of  the 
College  of  Su  John  the  Evangelist;  the  life  of  James 
It.,  based  on  liis  memoirs;  the  narrative  of  Fadier 
ihidJc^ton,  the  priest  who  was  brought  in  to  the 
dvii^g  king ;  and  the  account  of  the  illness  written  by 
>lr  Charles  Scarburgh,  tbe  learned  royal  physician. 
Scarburgh  had  received  one  of  the  highest  honours 
which  a  physician  could  attain  in  that  century,  tin? 
friendship  of  Harvey,  and  his  account  of  the  progress 
of  the  illness  and  of  each  rrm suliaiion,  of  the  treat- 
ment and  of  the  autopsy  are  unexceptiotiable  evidence. 
Of  equal  value  as  regards  truthfulness,  though  fook- 
iog  at  what  passed  in  an  entirely  difTerent  w.ny,  fs 
the  simple  narrative  of  Father  Richard  Hudlcston,  a 
Benedictine  to  whom,  by  some  slip  of  memory,  I^rd 
Macaulay  has  attributed  a  want  of  education  which 
tlK  narrative  alone  is  sufficient  to  disprove.  The 
accounts  of  Lord  .\ile->bur> ,  Lord  Chesterfield,  and 
James  II.,  and  of  Barillon,  who  were  all  present, 
aopply  furtiier  and,  in  the  main,  tru^ortby  details. 
The  letter  of  the  Rev.  Franrif;  Roper  is  less  impor- 
Unt,  but  shows  the  feeling  of  the  time. 

The  king  had  excellent  medical  adnce.  Edmund 
Kin^^,  who  took  the  first  >tep  In  treatment,  was  a 
man  of  great  experience  in  all  parts  of  his  profession 
and  had  a  scientific  mind;  Dr.  Richard  Lower  was  one 
of  the  first  discover*  rs  of  the  nature  of  dropsv ;  Dr. 
Frarier  had  bttn  attached  to  the  king,  nnd  attended 
him  in  poverty  and  exile  as  well  as  in  prosperity;  Dr. 
Walter  Charleton  had  lived  a  lonp  lif^  .imnng  the 
learned;  Dr.  Martin  Lyster  had  a  mind  attentive  to  | 
every  part  of  science,  .md  a  most  tender  lieart;  Sir  * 
HO.  21 17,  VOL.  83] 


Thomas  Witherby  was  the  president  of  die  Colkgv 

of  Phy^idnns.  The  f:rente«t  of  En):,'lish  pliysicians 
thought  so  well  of  Dr.  Thomas  Short  that  he  dedi- 
cated to  him  his  treatise  on  gout  and  djrop^.  Dr. 
Edmund  Dickenson  w.t;  n  man  of  prreat  general  learn- 
ing who  had  spent  much  lime  in  chemical  studies. 
Dr.  Edward  Browne  had  been  trained  from  boyhood  in 
literature,  philosophy,  and  medical  observation  by  his 
celebrated  father.  Sir  Thomas  Browne.  Sydenham,  in 
his  account  of  the  irregular  smallpox,  speaks  of 
Miliington  as  bis  friend  and  as  a  learned  and  candid 
physician,  and  Garth  says  of  him — 

"  At  your  .npproach  th"  tmfT!'  d  tyrant  Di  .jlh 

Breaks  his  keen  sh.nlt  .ind  griiiLls  liis  clashing  teeth." 

Bar  wick  was  devoted  to  the  ro\al  family,  and  was  a 

very  competent  physician.    Thus  the  king  had  the 

good  fortune  to  be  treated  by  a  group  of  learned  men, 

'  among  whom  were  several  first-rate  observers. 

.At  the  present  day,  if  the  fourteen  most  distin* 
guishetl  physicians  of  the  College  were  at  the  bedside 
of  a  patient  afflicted  by  the  convulsions  which  often 
terminate  diabetes,  the  knowledge  which  they  could 
bring  to  bear  upon  the  problem  of  treatment  before 
them  would  lie  but  little  more  than  that  which  their 
fourteen  predecessors  possessed  of  the  last  illness  of 
Charles  II.  Since  i68s  Blackall  and  Bright,  and 
many  other  investigators,  have  made  clear  the  whole 
morbid  anatomy,  and  something  of  the  pathology  and 
treatment,  of  chronic  granular  kidney  and  uraemic  con- 
\iikinns.  nnd  fhiis  Dr.  Cr.nwfurd  is  able  to  give  good 
r-  a^ons  for  his  o{)inii  n  of  the  cause  of  the  king's 
de.iiii.  His  hypothesi.s  explains  satisfactorily  thft 
king's  intervals  of  consciousness,  and  is  further  con- 
firmed by  the  entire  absence  in  the  accounts  of  the 
eye-witnesses  of  any  e\  ider.ee  of  paralysis  such  as 
would  almost  certainly  have  been  noticeable  had 
cerebral  ttsunorrhage  been  the  Muse  of  death. 

Dr.  Crawfurd  shows  that  the  facial  paralysis 
imagined  by  Sir  Hcnr>'  Halford  to  be  represented  in 
the  wax  figure  of  Charles  IT.  at  Westmin- 
ster is  not  ftresen?.  He  is,  perhaps,  not  quite 
just  to  the  attainments  of  WcUwood  as  shown 
by  bis  Banquet  of  Xenophon"  and  other 
writings,  and  by  the  general  opinion  of  his 
contemporaries.  He  is  also  unintentionally  unjust 
to  one  of  the  physicians  who  signed  the  prescriptions 
given  in  the  account  of  Scarburtrh.  which  he  has 
printed  in  full.  This  is  Dr.  Christian  liarel,  manager 
of  the  Royal  Laboratory,  whose  acquaintance  Charles 
probably  made  at  .-Vix-ln-rhajjelle,  and  who  was  a  man 
of  great  perseverance  and  :>on)c  ability.  His  name  is 
erroneously  transcribed  C.  Farwell,  E.  Farrell,  C. 
Fare],  and  C.  FareU.  He  afterwards  became  pbysiciaa 
to  Queen  Mary. 


MECHANICAL  LITERATURE  OF  THE  NINE, 
TEEiSTH  CEMLRY. 

Royti  Society  «/  London.    Cotmlognt  of  SettHUfk 

['afx'rs.,  1800-1900.  Subject  Ind  X,  V[  1  ii., 
.Mechanics.  Pp.  Ixxiii -1- ^55.  (Cambridge:  Univer- 
sity Press,  too9.>  Price  15s.  net. 

THIS  second  \oliinie  of  the  Rovnl  Society's  subject 
index  illustrates  the  difficulties,  as  well  as  the 
merits,  of  the  undertaking.  The  vagueness  of  the 
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boundary  between  mechanics  und  mathcmaiic!». 
on  the  one  side,  and  between  mechanics  and 
physics  on  the  other,  niu!>t  have  given  somi- 
trouble,  but  this  kind  of  problem  seems  to 
have  been  dealt  with  fairly  satisfactorily.  The 
difficuhies  of  internal  classillc;itinti,  on  the  other  hand, 
are  most  perplexing  and  baffling.  One  constant 
source  of  difficulty  is  that  the  mere  title  of  a  paper  often 
gives  a  wlK>Uy  inadequate,  or  even  a  misleading, 
notion  as  to  its  real  scope;  the  same  paper  may,  mure* 
over,  contain  matters  which  in  any  complete  system  of 
classification  would  fall  under  quite  di!>tinct  headings. 
As  regards  papers  published  since  1883,  the  editors 
have  attempted  to  deal  with  this  point,  and  w«  are 
told  that  in  all  such  cases  the  contents  have  been  ex- 
amined by  exports.  It  is  unfortunate  that  the  same 
process  could  not  be  extended  backwards  so  as  to 
cover  the  whole  oentur}-,  but  the  labour  involved  would 
have  been  enormous,  and  the  result  at  the  best  im. 
perfect. 

The  schedules  adopted  as  the  basis  of  classification 
are  tho<;e  fif  (lie  Intcrnaliini.il  Si lentifii-  C.it.ilogue, 
but  a  number  of  subheadings  have  been  inlrtxluced. 
These  ate  printed  in  a  somcwliat  aggressive  type,  and 
di«^tr.^^t  attention  pcrh.ip';  as  much  as  fhoy  assist  it ; 
icidctd,  wc  have  found  that  some  little  practice  is 
necessary  before  the  volume  can  be  used  with  effect. 
It  possible  to  Sf^t  oni-sHf  some  rather  interesting 
problems  in  hunting  up  known  papers;  we  may  sug- 
gest, for  instance,  a  search  for  references  to  HamiU 

tnnV  mrmoirs  on  \  ar\'!n^  nrtion,  KirchhofT'=:  tlirory  of 
the  vibrations  of  a  circular  plate,  or  his  experimental 
method  of  determining  elastfe  constants,  and  Hertz's 
paper  on  the  pn  s^urc  of  elastic  in  contact. 

These  are.  of  course,  all  in  llie  book,  but  they  may 
lalce  aome  finding. 

It  would  bff  uni;r.-icious  to  dwell  furfh*  r  nn  imprrfrc- 
tions  which  must  occur  on  almost  any  practicable 
system.  It  is  pleasant  to  turn  to  points  which  can  be 

commended  witlumt  rrM-rvr.  TI10  list  nf  -ctlrits  which 
have  been  used  (or  the  purposes  of  the  work,  and  the 
indication  of  the  more  important  British  libraries 

where  these  are  to  be  found,  \\\\\  s.nr  much  trraible  to 
scientilic  workers.  Very  welcome,  also,  as  well  as 
important  from  the  point  of  view  of  scientific  histor>-, 
are  the  reff  t<  iurs  t(»  biographical  articles;  the>e  seem 
to  be  especially  full  and  complete.  The  lists  of  general 
treatises,  tables,  public  addresses,  and  books  on 
appar.-itiis  strike  us.  on  thi-  mhi  1  Ii.mil.  ,1-.  s> i:n>  \iL li.it 
meagre.  Possibly  they  are  merely  receptacles  for  a 
few  odd  items  for  which  place  could  not  be  found  else* 
w  here. 

When  all  is  said,  an  index  to  the  mechanical  litera- 
ture of  the  whole  nineteenth  century,  drawn  up  on  a 

consistent  plan,  cannot  fail  to  be  an  enormous  boon 
to  students  and  investigators.  These  are  once  more 
under  a  deep  obligation  to  the  Cambridge  University 
Press,  which  has  undertaken  the  complete  risk  of 
printing  and  publishing  the  work.  W'e  would  endor>o 
the  closing  words  of  the  preface,  which  express  a  hoi^t- 
th.il  iIk-  >cicniit'ic  world  gctier:illy  will  "use  their  bt  st 
endeavours  that  this  public-spirited  action  shuU  nut 
result  in  financial  loss." 
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"^HVAA.-riSH  ISO  VSTHlt:>. 
Slu'll  tiih  Industries.  By  Prof.  J.  L.  Kellogg.  Pp.  in* 
30 1.    (New*  York:    Hency  Holt  and  Co.«  1910.1 

Price  1.75  dollars  net. 

IN  this  work  Prof.  Kellogg  gives  a  very  inierestiiw; 
account  of  the  shell-fish  Industties  of  the  UniiH 

States,  and  also  a  very  valuab!>?  stinimnr^.-  ni  i^.„: 
present  knowledge  of  the  morpholog)-  and  Li-?. 
histories  of  the  edible  molluscs  which  form  ilv 
mail  rial  i.f  those  fisheries.  The  keynote  of  the  k.k 
is  the  insistence  on  that  waste  of  great  natural  ft- 
sources,  and  indiff^erence  to  the  needs  of  die  futm 
which  have  characterised  .American  exploitation.  P;<-' 
generations  may  have  believed  that  the  natural  weaiic 
of  the  continent  was  inexhaustible,  but  the  |imaii 
one.  hv  im  rciU-slv  drnring  up  what  remains.  hv> 
established  a  record  of  waste  ^\1iidt  is  probably  wiin- 
out  parallel  in  the  history  of  peoples.  The  pitiuKnl 
wastefulness  and  lawlessness  presented  by  the  .tran-nr 
of  the  great  Chesapeake  oyster  fishery  given  in  iJii> 
book  will  seem  almost  incredible  to  European  miat 
— even  to  those  who  know  how  State  control  of 
'  sea-fisheries  has  generally  given  origin  to  a  tmh  i-'- 
futile  and  vexatious  legislation.  We  read  of  in- 
surtii  ii  nt  surveys  resultini,''  only  in  insecure  titles:  >: 
conflicting  laws;  of  the  utilisation  of  politick 
machinery-  to  secure  immtmity  from  State  iflwHiff- 
ence;  and  of  an  entirely  irufTi>,  i«  lU  li-h'-n-  poltcf 
The  earlier  oyster-dredgers  arc  described  as  baog 
commanded  by  "as  merciless  a  band  of  pirates , .  ■ 
as  ever  rub  d  a  drck  on  th(  high  seas."  and  awn^fi 
by  "  vagrants,  thieves,  and  murderers,"  or  by  «»l» 
arrived  and  ignorant  foreigners.  The  crews  of  A« 

vessels  suffered  "  ahj(H-t  >.lavrry '*  and  "unspcalu^>> 
cruelties."  They  formed  "one  of  the  most  ikprai*^ 
bodies  of  woricmen  to  be  found  in  the  country."  Tke 
Baltimore  vessels  "est.ib1i-.hi-d  a  rrrord  of  crime  aiJ 
cruelty  such  as  has  rarely  been  equalled."  The  fi*hfr 
^•as  entirely  the  exploitation  of  originally  v«t  rirt 
n  (laral  beds,  and  it  is  not  surprl-in;,;  that  dcpWiiw 
of  these  has  taken  place  to  such  an  extent  that  au&j 
areas  are  now  barren. 

The  natural  reaction  to  such  .1  c iivliti  !i  of  aS'i-'' 
is  -scientific  investigation,  competent  and  honest  s^- 
\eying,  and  the  study  of  methods  of  cultivadon.  Tlw 
side  of  the  question  is  illustrat< d  l.-,  .in  iccount 
the  great  oyster  fisheries  in  Long  IsLind  Sound  it^ 
adjacent  waters.  Here  State  control  has  supfscfl^ 
disorder,  and  h.i^  •--tabUshod  security  of  t.  nure  in  "''^ 
case  of  the  partition  of  the  sea-bottoiu  aamg  ^ 
holders.  Methods  of  cuUivadon — seeding.  culliB;* 
deposition  of  cultch,  and  dt^irm  ion  of  -tnrfish  J'f 
other  oyster  enemies — have  made  the  sea  \-astIy  t»»' 
prolific  than  in  natural  conditions ;  and  so  «e 
an  output  of  enormous  pruportior.^.  .111  i  steatn  ii^- 
ing  vessels  without  parallel  elsewhere  among 
nations.  The  same  line  of  development  is  lif^ 
indicated  in  tin-  ca>c  df  orht-r  \in<  ric m  shell-fi»b<^''- 

The  parts  of  llic  book  dealing  with  these  maowr' 
the  history  of  the  industry  and  the  methods  of  cuh<>' 
lion—  will  prove  niL^t  interesting  to  ;:eneral  rr^fe" 
and  to  those  who  study  fisher>'  quesii*.>ii^  bt«  ^ 
purely  scientific  chapters  in  Prof.  Kellogg's  booic  a* 
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ftlso  of  preat  \alu<'.  The  first  thr«  o  chapters,  and 
-  tMt;  later  ones,  give  a  good  account  of  the  lifc- 
V,;,  uriM  of  **>e  ov«ter,  the  clams  (Mya  nnd  Venus), 
and  ihi"  "icall'.ps  I'Pft  icn).  One  chapter  deals  with  the 
ciliat}'  mechanisms  in  some  of  these  animals,  and, 
beini?  hased  on  orifirinal  observations,  contains  much 
(tiat  win  [>rohnhly  Jx-  new  tn  most  ziiolr<pist<;.  Thrre 
is  also  an  interesting  cliajiur  on  bivalve  molluscs  in 
relation  to  human  disease.  Prof.  Kellogg's  book  may 
c;>iitid»*ntly  he  recommended  to  all  biologisU  Interested 
in  the  economic  side  of  their  science.  J.  J. 


THE  ¥AVVA  OF  CBYLON. 

Chit  df*  Geschichte  der  Ticrwelt  von  Ceybtn.  By 

K.  Sarasin.  '/ah>\.  Jiihrbuchi  r,  sup'p!.  12,  part  5. 
Pp.  160.    (Jena  :  ii^j^^^scher,  19 10.)    Trice  7  marks. 

SINCE  this  elaborate  piece  of  woric  embodies  the 
rt'sults   of   thf   bioiof^ic.'il    inve^titjaliijiis  undtr- 
raken  by  the  Messrs.  Sarasin  in  Ceylon  during  a 
^tracted  period,  it  has  good  claim  to  rank  as  the 
■nost  authoritative  attempt  to  expI.Tin  the  origin  and 
■elationships  of  the  fauna  of  that  island  yet  published. 
If  is,  however,  realty  more  than  this,  as  it  embraces  a 
urvey  of  the  rclnltim^liijK  nnd  prohnhlc  migration?  of 
le  faunas  of  souih-cusicrn  .Asia,  generally,  and  their 
^nnection  with  that  of  .Africa.    Very  valuable  are 
he  details  given  with  regard  to  the  geAp^rnphical 
ifige  of  the  various  genera  of  mammals,  reptiles, 
lolluscs,  planarians,  and    worms   constituting  the 
qrkm  fauna.   Ceylon,  which  long  formed  a  portion 
f  "Gondwanaland,*'  and  Is  thus  of  great  antiquity, 
tpears  to  ha%e  bcrn  isolated  from  the  Indian  main- 
•nd  during  the  whole  or  the  greater  portion  of  the 
iristocene  period. 

From  this  antiquity— in  which  the  island  presents  a 
riking  contrast  to  Celebes — the  fauna  of  Ceylon 
splays  unmistalcabfe  evidence  of  a  very  mixed 

rg^n,  boJh  a5  rrf^ard*;  spare  nnd  titno.  N'nt  frwer 
M  three  epochs  of  connection  between  the  Oriental 
,fion  and  Africa  have  left  their  impress  on  tlie 

■  lonese  faunn,  one  of  these  periods  of  union  hcin):^ 
•'Cenomanien,  while  a  second  was  Siwalik.  Special 
iphasis  is  laid  by  the  author  on  the  part  played 
.ing  the  Eocene  in  the  <  vi  lutinn  of  the  fauna  of 
vion  by  the  irruption  oi  the  Deccan  traps,  which 
a  considerable  period  formed  an  impassable  b>  It, 
iding  the  peninsula  into  a  southern  area,  including 
•  Ion,  and  a  northern  area.    Even  after  the  cessa- 
I  of  volcanic  activity,  communication  between  these 
J  areas  was  greatly  restricted,  consisting  of  one 
k  on  tlie  western  and  another  on  the  eastern 
'if  the  peninsula,  and  rven  then  practicable  only 
.nimals  capable  of  witlistanding  a  considerable 
•unt  of  drought.    The  Siwalik  oonnccdon  the 
rnn^idcrs  took  place  hy  way  of  Baluchistan, 
la.  .\rnbia,  and  Syria,  or  possibly  to  the  south 
irahia  by  way  of  Socotra ;  and  the  author  agrees 
.  Dr.  .Arldt  fh.nf  the  connecting  area  was  origin- 
clothed  with  forest,  and  that  the  afTinity  of  the 
as  of  the  Ah^n  forest-zone,  the  Malay  countries, 
southern  India  and  Ceylon  may  be  accmmtrd  for 
'le  iubaequcnt  deforestation  of  the  tract,  and  the 
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retreat  of  the  animals  tO  districts  where  suitable  con- 
ditions still  remained. 
Dr.  Sarasbi  likewise  admits  a  former  connection 

between  Ceylon  and  eastern  Africa  and  Madagascar; 
but  considers  that  a  chain  of  islands  will  explain  the 
facts  of  the  case,  and  that  recourse  to  a  continental. 

Ixnnirin  "  is  quite  unncce<;s,iry.  He  likewise  accepts 
a  connection  with  the  Malay  islands,  probably  by  way 
of  the  northern  part  of  the  Bay  of  Bengal,  and  has 

also  somelhinfT  to  «;nv  with  rrpnrd  to,  the  South 
American  affinities  of  the  lndo-.Afric.an  fauna.  In 
Ceyhm  itself  the  older  forms  of  life,  such  as  plana- 
rians. wonns.  and  molluscs,  have  a  very  different  dis- 
tributional history  from  those  of  the  later  mammals, 
and  thereby  present  another  contrast  to  Celebes, 
where  the  advent  of  all  was  synchronous.  A  valuable 
digest  of  tlie  previoul  iHcfBtHre  coadudes  thii  cxoel- 
lent  piece  of  work.  R.  X« 


THE  PHILOSOPHY  OF  EXPEKIEyCE. 
The  Principles  of  Pragmatism :  a  PhUosophicat  Inttt- 

prrtiition  of  Erf^iriiiiLt.  Hy  H.  Hc.'iih  Bawden. 
(Boston  and  New  York :  Houghton  Mifllin  Co., 
1910.)  Price  1.50  dollars  net 

THIS  is  an  altogcthrr  admirable  exiiosition  of 
the  views  which  are  usually  associated  with  the 
names  of  Peiroe,  James,  and  Dewey  in  America,  and 
Schiller  in  England.  It  does  not  rl.-iiin  to  cons'nirt 
a  system,  but  only  to  show  how  we  may  establish 
the  basal  conceptkms  of  a  new  philosophy  of  experi- 
ence. 

Pragmatism  is  the  reaction  from  a  speculative 
philosojjhy  which  was  out  of  touch  with  the  affairs 
of  men.  The  practical  man  follows  with  interest  the 
development  of  a  working  hypothesis  In  science,  but 
is  impatient  of  speculations  on  the  infinite  and  eternal 
He  values  thinking,  but  he  insists  that  thought  shall 
keep  close  to  experience.  He  has  no  use  for  empty 
abstractions.  The  metaphysician  has  vpun  a  universe 
out  of  his  own  inner  consciousness,  and  tries  to  make 
the  facts  fit  lus  system.  The  pragmatist  seeks  the 

cooperation  of  the  man  of  srienre  in  ronstnirtinfr  a 
philosophy  which  shall  be  accurate  in  method  and 
shall  fit  the  facts. 

Philosophy  mitst  start,  not  with  a  great  First  Cause 
or  absolute,  but  w\ih  concrete,  workaday  human 
life.  It  must  try  to  understand  experience  here  and 
now,  and  from  that  as  a  basis  proceed  to  work  out- 
ward to  the  metaphysical  problems.  All  the  problems 
of  origin  and  destiny  need  to  be  re-stated  in  terms  of 
present  experience.  Such  a  procedure,  if  it  does  not 
much  reduce  the  number  of  mysteries  which  lie  about 
VIS,  will  at  least  save  us  from  multiplying  them  un- 
necessarily. 

The  question  of  immortality,  for  instance,  turns  on 

the  nature  of  individuality.  In  spite  of  nil  the  argu- 
ments— theological,  intuitional,  rcvelationat,  ethical, 
and  what  not — most  persons  find  their  faith  in  a 

fiitttre  life  smrrelv  mnre  than  .n  \v  isti.  ^^'h^  ?  Rrcnu«if 
the  self  for  whose  immortality  they  hope  is  an  unreal 
abstraction. 

"The  self  Is  conceived  as  a  particularistic  enfitv, 
with  barriers  to  other  selves.   While,  in  society,  indi- 
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vMuals  are  recognised  to  be  functions  of  each  other, 
at  death  they  are  suppOMd  CO  ahrivd  into  isolated 

and  alien  units.'* 

The  only  future  that  i>  possible  It  an  inunortafitf 

of  function.  An  orf^anisin  is  nothin^j  but  a  centre 
or  focus  throu(;:h  which  the  vswid-cnergj-  operates. 

i«  lost  in  wliat  we  call  death,  the  I 
function  may  well  enough  go  on  in  terms  of  more 
subtle  forms  ol  luergetic  activity  (c/.  Prof.  James's 
little  book.  "Human  ImRiortafity 

Perhaps,  if  a  criticism  may  be  ventured,  modern 
"  psychology-without-a-soul "  has  become  too  much 
afraid  of  being  metaphysical.  A  function  must  be  a 
fundian  of  something.  It  there  is  an  act,  there  must 
be  an  actor  who  is,  In  a  way,  greater  and  more  real 
than  thf  nci.  A  snuI-'-ntity,  then,  is  justified.  It  is 
as  reasonable  to  posit  it  as  to  posit  a  surviriag 
"  frniction." 

But  thf  volume-  is  full  of  deep  and  careful  tliinking, 
and  is  sukk^^^^''^^'  ^n<^  stimulating  even  in  its  more 
questiooable  ductrines.  The  analysis  of  conscious- 
ness, and  till-  i  lKiptPrs  an  the  tcst  fif  truth  and  on 
mind  and  mailer,  are  particularly  good. 


SOME  GERMAN  MATHEMATICAL  TREATISES. 

(i)  EitifuIiTiiit  (;  ill  tJic    I'lhti^riirialvsti ,  fiiit  Atru'cnd- 

ungcn  auf  die  matbematische  Fhysik.    By  Prof. 

Richard    Cans.    Zweite    Auflage.    Pp.  x-l-t36. 

fLripHi;  :  B.  C.  Teiibner,  1909.)  Pric<j  3  'Vi  marks 
{11  Du    \  \  ktaraiHilysis   uiid   ihrc  Anweiidung  tn  der 

tlicori  Itsi  hen  Fhysik.    By  Dr.  W.  v.  Ignatowsky. 

Teil  I.    Die  Vektoranaly^is.  pp.  vii^ni.    Teil  II. 

Anwendung  der  Vektoranalysis  in  dor  theorctischen 

Pbysik.    Pp.  iv+123.   (Ldptig:  B.  G.  Teubner, 

1909-10.)   Price  6  marks. 

(3)  Forietnn^en  sur  Einfuhrung  ht  die  MechanUt 
rmumcrful lender  Masscn.  By  Prof.  .\Iexander  BriH. 
Pp.  x-i-236.  (Letptig:  B.  G.  Teubner,  1909.) 
Price  8  marics. 

(4)  Funktionciitiifchi  niit  Fonttchi  utid  Kurz'cn.  By 
Prof.  Eugcn  JahnUe  and  Friu  Emde.  Pp.  xii  + 176. 
(Uipriii- :  B.  G.  Tetihner.  1909.)  Price  6  marks. 

(5)  /))■(■  Znitrifn,t:n!kraft.  Ry  Prof,  rritdrich  Posk<-. 
Pp.  So.  (Berlin  ;  Julius  Springer,  1909.)  Price 
3  marks. 

(6)  IntcrftfJatiimxTfchiuivQ.  By  Prof.  T.  N.  Thicle. 
Pp.  xiii+173.  (Leipzig:  B.  G.  Teubner,  1909.) 
Price  10  marks. 

(l)  "T'HF  simplified  syst< m  (>f  vector  analysis  pro- 
•1  iiiukd  by  Gibbs  and  Htavisidc  has  met  with 
such  general  acceptance  in  Germany  that  treatises 
and  memoirs  on  snltjiH-ts  of  inaihcmatical  physics  an 
now  often  li.irdly  iulcUigible  lo  readers  who  do  not 
possess  some  familiarity  with  the  notations  and  pro- 
cesses  ol  the  cakulus  in  question.  \  demand  has 
thus  arisen  for  elementary  expositions  limited  to  what 
is  .ibsolutely  necess.iry  for  physical  purposes.  The 
first  book  on  our  list,  now  in  iu  second  edition,  is 
written  mainly  with  a  view  to  tfie  electrical  applica- 
tions. Tt  tli  als  in  ,1  clr  ar  and  simplo  f.isliit/n  with 
the  fundamental  operations,  and  then  passes  on  to 
the  discttssion  of  ▼ector-liddi.  An  Intensting  diapter 
on  "tensors. "  which  have  a  bearing  00  the  tlteories 
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of  stress  mnd  of  quadretic  moments,  Is  added.  The 

work  closes  with  a  few  clementan.-  applications  to 
hydrodynamics  and  electromagnetism.  It  may  be 
commended  as  gmng  m  a  very  brief  oompasa  almoei 

all  that  is  of  importance  to  the  physical  stutient. 

(2)  This  work  consists  of  two  parts.  In  the  first  of 
these  vector  analysis  is  developed  from  its  fouodatians 
as  an  independent  discipline,  n-ithout  any  reference  10 
("artesian  or  oihti  special  geometrical  coordinat«. 
The  author  claims  some  degree  of  novelty  for  his 
methods  of  exposition,  we  think  with  justice,  la 
particular  the  intrinsic  nature  of  Hamilton's  operate*- 
V,  whether  .as  applietl  to  a  scalar  quantity,  or  by 
scalar  multiplication  to  a  vector,  or  fay  vector  multi- 
plication to  a  vector,  is  here  explained  with  great 
in-i^bi  and  fue  b<!irvi;)  orii.,'inality.  The  passages  io 
question  may  be  recommended  to  the  notice  of  those 
wlio  have  fdt  the  inadequacy  of  |]ie  usual  CartesiaB 
treatment  of  the  matter.  The  theorems  of  Green  and 
Gauss  naturally  present  themselves  for  discusswo. 
and,  as  In  tlie  preceding  work,  a  diapter  is  addod  «a 
tensors.  The  second  volume  rnntalns  a  number  cf 
applications  to  elasticity,  hydrodynamics,  clectricitv, 
and  crysialline  reflection. 

(3)  This  is  a  course  of  lectures  on  the  dynamics  of 
continuous  systems,  written  from  a  special  point  of 
view.  Tlie  inspiration  is  derived  from  Hertz,  but  the 
author  prefers  to  emptoy  Gauss's  principle  of  least 
constraint  rather  than  the  Hertzian  law  of  the 
"  str.ii^hi' >i  path."  The  treatment  is  >rnit\v?ia: 
academic,  in  the  sense  that  stress  is  laid  on  unity  0/ 
method  radier  than  on  tiie  spedBc  interest  of  the 
various  topics  discussed,  but  it  is  marked  by  clearness 
and  great  mathematical  elegance.  The  subjects  coo- 
siderei  iitdtide  die  Idnetics  of  rigid  bodies  and  d 
fluid  and  clastic  media,  and,  finally,  the  electro 
magnetic  theory  of  light.  On  one  point  a  prott»i 
should,  in  the  opinion  of  the  present  writer,  be 
entered.  The  notion  that  the  apparent  potenti.il 
energy  of  a  dynamical  system  may  be  accounted  li<r 
as  the  kinetic  energy  of  latent  internal  motions  is 
here,  as  in  many  recent  Continental  writings,  attri- 
buted too  absolutely  to  Hertr.  If  nowhere  stated 
so  explicitly,  perlinps,  it  must  have  been  present  to 
the  mind,  not  only  of  Lord  Kelvin,  but  of  all  students 
of  Ills  various  expositions  of  the  theory  of  gyrOMatic 
system;;,  to  say  nothing  of  the  weli4uiniwn  "kineik 
the(M-y  "  of  elasticity. 

(4)  This  is  intended  as  a  supplement  to  the 
ordinary  tables  of  mathematical  functions.  Oi 
recent  years  a  great  deal  of  work  has  btm 
done,  es-pecially  in  this  country,  in  tabulating  tlie 
functions  which  occur  in  various  important  proMercs 
of  mathematical  physics,  but  the  results  are  scattertd 
in  the  proceedings  of  societies  and  in  sciemifk 
journals,  and  are  often  unavailable,  and  even  unknown, 
to  those  who  have  most  need  of  them.  The  anthers 
of  the  present  treatise  have  collected  a  number  of  sudi 
tables,  and  have  appended  explanations  of  the  bou* 
tions,  and  fists  of  the  important  formulae.  The  wMf 
is  brought  witliin  a  moderate  compass  by  restricting 
the  entries  to  four  significant  figures;  this  is.  (>•' 
course,  ample  for  most  physical  purposes,  and  0KIR 
dian  suflkient  for  grafAical  representatioin.  We  arc 
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glad  to  note  that  the  author  pays  a  tribute  to  the 
Britiab   Anodation   Committee   on  Mathematical 

Tables,  the  activity  of  which  has,  unfortunately,  in 
recent  times  somewhat  slackened.  The  collection  in- 
cludea  tables  of  tlie  doe^ntegral,  eodne-integral,  and 
cjtponential-intetn'al.  the  Frcsncl  transcrndents,  th<- 
gamma-functioii,  the  error-function,  elliptic  integrals, 
spherical  harmonics,  and  the  Besacl's  functions  of 
both  kinds.  Especially  welcome  are  the  tables  of  the 
latter  function   in  which  the  arj^imieiu  is  complex. 

Every  worker  in  applied  mathematics  will  applaud 
thia  publication,  and  wUl  wish  it  such  success  that  it 
may  be  speedily  followed  by  new  and  still  more  com- 
prehensive editions. 

(5)  A  "philoeophical"  discussion  of  the  nature  of 
centrifugal  force  is  fuirdly  suited  for  review  in  these 
pages.  Such  discussions  arc  apt  to  resolve  them- 
selves into  verbal  questions,  and  we  fear  that  the 
present  one  is  no  exception.  The  audior  InsUta*  for 
example,  on  a  distinction  between  "motive  forces" 
and  "  resistances,"  the  tension  of  a  irtftOff  lieingf 
ceclconed  as  beionginsr  to  die  fonmr  catsgory,  the 
pressure  of  a  smooth  surface  to  the  latter  1  The  tract 

is  leng^thy  and  ditiuse. 

(tj)  A  fortnid  treatlsa  on  the  tbeocy  of  toierpolaiion 

from  the  former  professor  of  astronomy  at  Copen- 
hagen is  sure  of  respect.  The  present  work  is  care- 
fully written,  and  apparently  from  an  Independent 
standpoint.  There  is,  indeed,  hardly  any  explicit 
referaioe  to  the  work  of  previous  writers  other  than 

N'cuiun  and  La^^ranj^!^,  aiid  rmvi  l  notnlioiis  are  intro- 
duced freely  without  any  referetwc  to  accepted  forms 
which  have  kmg  been  in  general  use.  The  author 
claims  for  the  subject  an  important  place  \w  schemes 
of  mathematical  instruction.  To  this  we  can  hardly 
assent;  processes  of  interpolation  ai«,  of  course,  con- 
stantly rfqulred,  in  one  form  or  another,  but  rj 
systematic  study  of  the  subject  as  an  independent 
discipline  would,  in  the  case  of  most  students,  be  an 
unnecessary  infliction.  The  case  of  those  who  are 
txaimng  to  become  experts  in  certain  special  subjects 
is,  of  course,  different.  H.  L. 


OVR  BOOK  SHELF. 
All  Introduction  to  Petrology.      By  F.  P.  Menndl. 
Second  edition.  Pp.  viiii'MH.  (London :  GeTFards, 
Limited,  1910.)   I*rice  8*.  net. 

This  is  a  |>laln  and  clearly  written  introduction  to  a 
branch  of  geology  that  has  assuuied  much  importance 
amoo),^  students,  and  it  has  the  merit  of  including  a 
short  description  of  the  minerals  that  f^n  to  make  up 
rocks.  The  author's  personal  studies,  as  is  well 
known,  have  been  carried  on  mainly  in  Rhodesia*  and 
There  h  something  pleasant  in  finding  familiar  facts 
illustrated  from  BuUiwayo,  Kimberley,  or  the  Rand. 
The  palisade  structure  of  biisaltic  flows  is  thus  well 
seen  in  the  view  of  tht  ZaniU/i  j^nr^i-  nn  p.  qj.  In 
additimi,  we  gain  by  the  introduction  of  the  results 
of  tnipical  weathering,'  on  rocks;  and  the  remarkable 
banded  siliceous  ironstones  of  South  Africa  (p.  180) 
are  referred  to  the  concentration  of  mineral  matter 
to  a  stratified  series  near  tlae  surbce. 

Theoretical  questions  are  touched  on  sufficiently 
to  arouse  interest,  and  a  sane  balance  seems  to  be 
preserved  between  what  con  be  seen  in  the  field  and 
svhat  may  be  variously  inferred-    The  disCUSSion  of 
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the  absorption  of  scht<;t5  and  "irdimenf;  by  the  granite 
of  the  Matopos  and  .Masho;ia]and  is  sustained  Igr  evi> 
dance  that  seen^  oonviacing»  and  it  has  been  our  food 
fortune  to  go  over  somethmgr  of  this  ground  in  the 

company  of  the  author.  The  arguments  derived  from 
the  amphibolites  (p.  171)  might  have  been  supported 
hy  work  of  earlier  <Iaic  than  that  quoted,  such  as  th.*»t 
done  in  Stxony  and  lound  Mont  Blanc;  but  the  intro- 
duction of  matter  nf  this  kind,  of  chapter  xiii.  (on 
the  origin  and  variations  of  igneous  rocks),  and  of  the 
well-reasoned  chapter  xix.,  on  metamorphism,  show- 
that  the  author  regards  petrology^  as  far  more  than 
tlie  mere  description  of  rodc'specimeAs.  Eoou^  is 
said  on  each  point  to  show  what  researches  fie  befora 
the  worker  in  the  open  country. 

Simple  and  descripii\e  as  the  bi>ok  Is,  it  will  un- 
doubl<<ll\  i'n(X>urage  thought  in  all  who  read  it.  The 
ilhisir  iiions  .ire  excellent,  though  we  should  like 
fewer  rock-si-ctions,  and  more  landscapes,  such  as  that 
on  p.  101.  Very  few  misprints — "  Brux  "  for  "  Brux." 
■' Fougu^ "  for  "  FouquiJ,"  and  "entectic"  for 
"eutcctic,"  twice  on  p.  89 — have  been  noted.  The 
formulK  of  the  silicates  might  be  modernised  in  the 
next  edition,  since  comparisoa  is  thus  rendered  more 
easy.  On  p.  70  the  resemblance  bet^'een  Icaolin^and 
serpentine  is  tjnnecessarily  obscured  by  a  small  diffsrw 
em  e  of  method.  A  comma  is  wanted  in  the  dolotnite 
formula  on  p.  75;  but  is  not  this  better  written 
MgCa(C<'>,  I  ,  ?  TIk  ciian^e  of  .i))[)f  .irancc  in  a  section 
of  calcite  when  (he  polariser  is  rotated  beneath  it 
(p.  75)  is  due  to  differences  in  "relief"  at  the  r 
faces,  and  not  to  diflerences  of  absorption  within  th« 
section.  This  welt-nrinted  book,  as  a  whole,  is  a  very 
pleasant  one  to  rend.  G.  A.  J.  C. 

Map  of  Eastern  Turkev'tn-Asia,  Syria,  and  West 
Persia.  Scale,  1/2,000,000,  or  i  inch=3i'56  miles. 
(London  :  Royal  Geographical  Societv,  1910.) 
Ths  Issue  of  this  map  occurs  at  an  opportune  moment. 
Public  attention  has  been  much  directed  lately  to  the 
oace  fertile  strip  of  ci>untry  that  lies  between  the 
deserts  of  Arabia  on  the  one  hand,  and  the  mountains 
of  Asia  .Minor  on  thi  other.  It  is  needless  to  dwell 
her.'  on  the  visions  of  the  past  that  a  mere  inspection 
of  the  names  on  this  map  will  call  up  in  the  mind  of 
the  hist(»rian.  Ix>oking  to  the  future  alone,  it  is 
obvious  that  we  have  Iwfore  us  tiie  representation  of 
a  piece  of  country  destined  once  a^ain  to  play  an 
important  part  In  human  history,  and  to  be  the  seen* 
of  a  hufsy  commerce  and  a  thriving  afirriculture.  What- 
ever be  the  politic.il  difficulties  now  Ijlf-cking  the 
way,  it  is  cerl.ain  tl)at  before  very  long  we 
shall  see  the  construction  of  the  railway  join- 
ing the  Mediterranean  with  the  head  of  the 
Persian  Gulf,  a  route  possibly  extendinjr  through 
southern  Persia  and  Baluchistan  to  India  itself.  In 
the  more  immediate  future  we  stiatt  see  the  rich  land 
that  liea  between  and  about  the  great  twin  rivers  waha 
from  its  deep  of  four  centories  and  water  again  flow 
through  canals  and  irrigation  cfianncls  long  choked 
with  the  desert  sands. 

The  report  on  the  irrI).;ation  system  recently  pub- 
lished by  Sir  W'iilcorks  m.iki  s  it  clear  that,  with 
no  ^reat  enfi neeriui;  diiricultirs,  :uid  evi'n  with  nO 
great  expenditure  of  capital,  some,  at  all  events,  of 
the  old  irrigation  works  can  be  reopened  and  a  large 
area  of  land  once  more  taken  into  cultivation.  The 
enterprise  and  energy  with  which  this  work  is  now 
actually  being  talcea'  up  is  the  liest  evidence  of  tfaa 
change  that  nas  come  over  the  qilrit  <»f  Turkish 
administration  sinoe  the  advent  of  oanstkutional 

government. 

It  is  sincerely  to  be  hoped  that  the  prime  importance 
of  carrying  out  an  accurate  survey  in  advance  of  agri- 
cultural development  will  not  be  lost  sight  of,  ta 
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this  matter  iho  example  of  Kpypt  should  be  constantly 
borne  in  mind,  both  as  showing  tiit  dilTiculiips  and 
loss  incurred  when  survey  is  allowed  to  l.ifr  l>liind 
the  necessities  of  land  development  and  taxation,  and 
also  as  an  example  of  the  methods  upon  which  the 
cadastre  of  such  a  piece  of  country  should  proceed. 
The  map  before  us  is  produced  in  the  excellent  style 
th.'it  its  or  igin  would  lead  i:--  to  exfx  cl,  and  the  thaJi1<$ 
of  all  geographers  are  due  to  its  compilers  and  pub- 
lishers. E.  H.  H. 

Ih"  .\na\on\\  of  the  Cotnttit'ti  SijuiJ^  l.oligo  Pealii, 
Lc&ueur.  By  L.  \V.  VViUiams.  Pp.  xv  +  yi. 
(L«yden:  late  E.  J.  Brill,  n.d.)  Price  105. 
This  work,  published  under  the  patronage  of  the 
American  Museum  of  Natural  History',  but  printed  in 
Holland  without  date,  is  a  very  r<iiiipleie  and  well- 
illustrated  de^criiitiiiii  til  the  aiiatuiuy  u(  one  of  the 
commonest  (  ' j)liali  |M.ds.  As  such  it  should  meet 
with  a  warm  welcome  from  nil  serious  *;tudents  of  the 
moUusca.  We  believe  the  si^uid  a  not  usually 
dissected  by  zoolof^ical  students  in  this  couqtry,  but 
for  the  sake  of  comparison,  at  any  rate,  the  worit 

should  find  a  plaei-  in  itu-  /nriln^ira!  laboratory. 

We  di)  iKit  cxpi  1 1  M  TV  nuieh  in  ih<-  ua\  of  nfivi  liy 
in  a  memoir  of  this  kind,  but  ihf  author  is  to  be 
congratulated  on  the  important  discovery  of  a  pair  of 
giant  nerve-cell>  situated  in  the  pedal  ganglion,  and 
each  giving  off  a  giant  fibre.  The  giant  fibres  pass 
backwards  to  the  centre  of  the  visceral  ganglion, 
uherc  they  cross  one  another,  forming  a  "chiasma"; 
each  fibre  then  passes  on  llnoui;h  tlie  viscero-stellate 
connective  to  tln'  stt-llate  ^^ani^'Iion  of  the  sitb-  opposite 
its  origin,  where  it  divides  into  a  number  of  branches, 
one  of  which  enters  each  of  the  larger  nerves  given 
off  from  that  ganglion.  There  apftears  to  m  no 
doubt  about  the  facts  of  tiie  case,  which  arc  suffi- 
ciently remarkable,  but  the  term  "chin'^mn"  hardly 
seems  suitable  for  the  simple  crossing  of  a  single  pair 
of  fibres.  .Vccordin^  to  tlie  .lutbor,  this  is  the  first 
time  such  fibres  have  been  described  in  any  mollusc, 
though  similar  structures  are,  of  course,  widelv  distri- 
buted throughout  the  animal  kingdom.  We  may 
mention  that  in  the  first  text-fipure  we  have  what 
seems  to  be  a  \ariation  of  l.ankester's  well-known 
schematic  tiiollusc    which  dues  ncil  appear  tu  us  to  be 

any  improvement  on  the  original. 

The  Sii-^r  (tiid  ('"lujuryl  of  Ihe  .Vnr/Zi  Pole.  By 
George  Bryce.  Pp.  .xvi+y^.  (London:  Gibbings 
and  Co.,  Ltd.,  iqio.)  Price  75.  (xi. 
As  a  record  of  a  grnujj  of  Arctic  journeys  which  had 
the  object  of  attaining  the  North  Pole,  this  volume 
lias  a  real  value.  It  gives,  usu.dly  In  the  explorers' 
o\A  n  words,  the  most  stirring  stories  of  the  Far  North, 
many  of  which  arc  now  difTicult  to  procure  in  the 
original  form.  The  record  only  deals  with  the  last 
hundred  years,  the  three  centuries  of  earlier  efforts 
being  dismissed  in  a  brief  introduction.  Tfte  expedi- 
tions chronicled  are  those  of  Parry  in  1827,  Kane  in 
1853-5,  Hayes  in  iSfxi-i.  the  German  ^wpfdition  of 
1869-70,  the  Polaris  t  ,\(>cdition  of  1871-3.  ihe 
Austro-Hungarian  expedition  of  1872-4,  the  British 
expedition  of  1875-6,  the  voyage  of  the  Jcaniii-lte 
in  1879-8' >  Grecly's  in  1881-4.  Nansen's  in  iHq.H). 
Sverdrup's  in  1898-1902,  the  Duke  of  the  Abruzzi's  in 
iHtj<^-i9oo,  Peary's  from  1R86  to  190Q,  and  lastly. 
Cook's  i)i  i<)o7  .(.  TIk  rr  wrii  .  of  course,  sevt  r  d 
Other  expeditions  in  tlie  (HiicwJ  covered,  some,  such  as 
Andr<'>e's.  iivowedly  ;iimed  at  the  pvlv;  i  ibers.  like 
the  jackson-Harnisworth,  the  Ziegler,  and  the  Well- 
man  expeditions,  in  whidi  the  attainment  of  the  pole 
was  at  least  as  much  an  object  of  ambition  as  was 
tlw  case  with  Nan^^n,  and  much  more  so  than  with 
Greely  or  Sverdrup.    U'e  are,  indeed,  inclined  to 
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suspect  fliat  the  hope  of  gaininpr  the  fame  of  fire 
reachinj^  rhe  pole  has  animated  a  good  many  ts- 
])hii  <rs  w  hose  ostensible  idt  aK  wi  tt-  more  modest. 

1  he  author's  comments  and  criticisms  are  few,  ha\ 
usuallv  sound;  ruui  \\  1  are  the  more  surpriseii  to 
find  tdat  in  the  light  of  the  adverse  cntRutn  of  tht 
University  of  Copenhagen  he  was  able  to  sajr  **it 
is  impossible  at  present  to  pronounce  n  final  jud*.- 
ment  "  on  the  story  of  Cook's  journey  in  kioS.  Tt 
summing  up  is  sir<int:ly  in  favour  of  Dr.  Co  Ac- 
claim, and  Mr.  Bryce  does  not  seem  to  be  staggmti 
bv  tfie  .coincidence'  of  a  group  of  highly  itnprobabl* 
statements.  He  seriously  reproduces,  without  cooi' 
ment  or  criticism,  the  absurd  assertion  that,  after 
finding.:  a  latitude  of  S<r  51/  45*,  the  rxplM>7 
advanced  "a  distance  equal  to  the  15"."  With  f'- 
exception  of  the  last  chapter,  however,  we  can  ron- 
mend  Uie  book  unreservedh-  as  giving  in  brief  comw- 
a  graphic  account  of  many  oij  tbe  greatest  trials  0 
human  endurance.  The  sketctHiuips  suffer  frora  tbr 
common  fault  of  being  over-reduced,  but'Aey 
the  reader  to  follow  tlie  narratives  .ill  the  9ami\ 

The  author  does  not  fioini  out,  but  ih<-  iMjok  its<  ' 
bears  abundant  testimony  to  the  l.ict.  that  th- 
greatest  results  have  been  gained  since  the  naval  <x 
military  organisation  of  pdar  expeditions  has  bew 
abandoned,  and  the  personal  ambition  or  sdendfe 
zeal  of  the  leader  has  become  the  driving  power  ol  a 
small,  well-equipped  parte,  strong  In  the  realisaffOQ 
the  lessons  of  past  failure. 

I.es  Etats  physiques  dt  U  JUatUrt,    By  Phlf.  Cfc. 
Maur.ain.   Pp.  327.  (Pftrts :  F.  Akan,  1910.)  Ftke 

J. 50  francs. 

This  book  is,  as  the  title  suggests,  an  exposition  e  , 
the  properties  of  matter  in  its  various  states,  TV-  | 
author  confesses,  however,  in  his  introduction,  that  h' 
is  principally  concerned  with  the  properties  of  cn»t»fc- 
the  different  states  of  solid  bodies,  liquid  crystals  tui 
colloids.     Thus  \\("  find  only  t w  ent\ -three  papes  de- 
voted to  the  -.ludv  of  K''"-"^--  •"I'J  rather  more  ttwf 
fifty  to  that  of  liquids.    Trot.  Maurain  has  found 
convenient  to  preserve  the  old  divisions  of  solid,  liqvji^:  ^ 
and  gas,  but  he  points  out  that  the  distinctions 
as  regards  degree  only,  and  that  no  properties  tP 
peculiar  to  a  particular  state. 

The  treatment  is  practically  devoid  of  ni.itherristi»^ 
The  contents  of  the  book  are  mainly  a  collection  t  I 
experimental  facts,  particularly  those  uhieh  hav.j 
brought  to  light  bv  the  use  of  the  micruscupe  i-'- 
ultramicroscope.   Tne  former  .as  applied  to  cry<ti. 
and  the  latter  to  emuluons  and  coUoids.  have  rccenii) 
widely  extended  the  knowledge  of  tfiese  staW « 
matter.  . 

There  are,  in  all,  eleven  chapters.    The  first  i5  «• 
voted  to  gases  and  gaseous  ions.    Reference  is  t^-^'  1 
to  the  kinetic  theor}'.  and  estimates  are  given  of  tr 
sizes  and  masses  of  tlie  molecules.  The  second  chap:< 
deals  with  the  properties  of  liouids.   Much  s|U»o^ 
is  paid  to  the  question  of  the  tnickness  of  Bqoid 
and  its  bearing  on  the  molecular  dimensions.  » 
there   is  also  included  a   discussion  f>f  the  wnff^ 
methods  of  estimatinjir  the  molecular  weights  of  f--  , 
stances.    In  the  ii<  xt  three  chapters  the  propwtia  | 
solid  bodies  arc  fully  treated.   The  various  systems 
crystals  are  defined,  and  examples  are  gi««»  ^Vj^ 
directed  properties  relatinff  to  thermal  and  J***!^  I 
conduetivities,  elasticitv,  magnetism,  and  optics,  i*"  | 
crystalline  structure  of  solid  bodies  as  seen  ihrougb 
microscope  is  described,  and  is  applied  10  i"cplatn 
various  jiroperties  of  metals.   Chapter  vi.  deals  1"='' 
with  the  production  of  double  refraction  in  i<(X7<  I 
bodies  by  external  means,  «idi  as  nieehankal^ 
sure  and  electric  and  magnetic  fields.  LiqulQ  trp^ 
form  the  subject  of  chapter  vii.  The  special  prtftne 
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tA  thbl  solid  films  are  next  treated,  including  Quincke's 
eqwriments  on  the  range  of  molecular  action.  Chap- 
tcr  \%.  is  devoted  to  the  behaviour  of  homogeneous 

mixtures,  both  liquid  and  solid,  and  chapter  x.  to 
lu-tcrogcneous  mixtures,  such  as  alloys  and  mixtures 
<*(  sails.  The  concluding  ch.Tpicr  mnrcrns  coIloidBl 
■xiliitions.  their  preparation,  structure,  &:c. 

The  book,  as  a  whole,  is  very  good.  It  contains  a 
large  fund  of  information,  clearly  put  and  in  logical 
Older.  It  is  Aerefore  both  readable  and  instructive. 

kUt  to  Microscopic  Diagnosis  {Bacterial  and  Para' 

tttie  Diseases).    Hy  Capt.  E.  Blake  Knox.  Pp. 

viu  +  is6.    (London:   Baillii-re,   Tindall  and  Cox, 

iQoi)  ■)  Pril  l-  2J.  6d.  net. 
This  little  book  is  a  risumd  of  clinical  methods  as 
applied  in  the  diagnosis  of  bacterial  and  parasitic  in- 
fections of  man»  and  contains  a  large  amount  of 
useful  matter  in  a  small  space.  It  is  not  meant  to 
t;ike  the  place  of  the  ordinary  tcxt-boolcs  on  tht'*;c 
subject'-,  but  to  l>t»;  used  for  revision  purposes,  and 
win  be  fuund  h.Tiuiv  tr.u <  llf  who  are  unable  to 
burden  themselves  with  many  books.  Protozoal 
organisms,  such  as  malaria,  trypanosomcs,  and  Spifo- 
chxies,  filaria.  pathogenic  bacteria,  and  the  diseases 
they  cause,  pathological  secretions,  the  opsonic  index, 
and  V, Kline  iIp  r:<p\-  nrr  all  dealt  with,  toijrtlier  with 
the  inf-tbods  it^iun  d  to  lU-moiistratc  and  isolate  the 
causntivo  ur^aiiisnis. 

We  have  notice  a  few  slips  and  omissions,  e.g. 
the  Streptococcus  pyogenes  is  spoken  of  as  the  S. 
fyogmes  aureus;  no  mention  is  maiti  of  the  fact  that 
the  Staphylococcus  pyogenes  ^rou|)  liqu»  fies  gelatin, 
\h>:  Staph.  11  nnv  uroujj  dm  s  not;  it  is  cju'slinn- 
.'iSlc  il  the  lulxrclc  bacillus  can  ever  be  delected  in 
the  blood;  the  it  rn)  "  suhtcriiaii,"  now  commonly 
applied  to  the  malignant  fom;  of  malaria,  is  not 
mentimed;  toxin  and  not  dead  culture'  is  used  for 
the  preparation  of  diphtheria  antitoxin ;  orophylactic 
varcmation  in  cholera '  is  given  under  tne  heading 
■  «rrum  therapy,"  &c.  \\'ithin  the  limitations  -^tatcl 
by  the  author,  we  think  a  useful  purpose  will  be 
Mved  by  this  little  book.  R.  T.  Hbwlbtt. 

Ujt'Luck  on  .Sotiiheni  Ri>ads.  By  Tickner  Edw.udi  >. 
Pp.  XV  +  301.  (London:  Methuen  and  Co.,  lyio.) 
Price  6s. 

Herb  is  a  pleasantly  written  description  of  a  journey, 
bf  some  two  hundred  miles,  through  five  southern 

F.ii^jlish  counties,  on  an  uiiusu.'\I  plan.  Mr.  Kil\'>ardr- 
-•lys,  "My  plan  consisted  in  waiting  by  thi'  roadside 
or  strolling  getilly  onward,  until  somethmg  on  \vl\eels. 
it  mattered  not  what,  overtook  me  .  .  .  b\  dint  of 
layiii);  under  use  the  whole  gamut  of  oounlry  jx  i  am- 
bulation, at  length,  after  many  days  of  travel.  I 
found  myself  at  my  journey's  end.**  Having  only  a 
cnmcra  and  a  pack,  the  author  w.is  ,iMe  to  j^o  inio 
<virv  byway  he  fancied  and  invent i^aio  any  .subjict 
^vhich  presented  itself.  His  account  of  his  wander- 
ings and  his  illustrations  wilt  delight  all  lovers  of  the 
country. 

Prarnunciac  Bahanicnsis.  II.,  Conirihutiont  to  a 
Flora  of  thi-  Bahamian  Archipelago.  By  C.  F.  Mills- 
fMugh.   (Chicago:    Field    Museum    of  Natural 

llistorv,  iQrx).) 
litis  is  the  second  fascicle  of  a  contribution  to  a  tlora 
of  the  Bahamian  Archipelago,  issued  by  the  Field 
.Museum  of  Natural  History,  It  contains  observa- 
tions on  old  species,  the  establishment  of  the  new 
gfnus  Euphorbiodendron.  and  the  description  of 
el'  ven  novelties  distributed  among  the  genera  Dondia. 
■Portulaca,  Chamajsyce,  Croion,  Centaurium,  Helio- 
tropium,  Varronia.  Cate.sb:ca,  and  Callicarpa,  col- 
lected in  fifteen  different  idands  of  the  group. 
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LETTERS  TO  THE  SDITOIt, 

[The  MMtor  does  not  koU  himsHf  respeniihte  for  opinioms 

expressed  by  his  correspondents.  Neither  can  he  undertal;e 
to  reiurn,  or  to  corrapond  with  the  wrtiers  of,  rejected 
manuscripts  intended  for  this  or  OHf  other  part  of  NaTIIU. 
No  notice  is  taken  of  anonymous  cOfHsnunieations.] 

Halley's  Comet  and  Mafnetic  and  Blectiical 
Phenomena. 

Il.\i. lev's  comet  has  bwn  a  source  of  inicrcbt  to 
ma(<n4>ticiun.s  as  well  as  to  astronomers.  The  question  was  : 
Would  the  proximity  of  the  comet's  tail  occasion  a  mag- 
netic storm  or  would  it  not?  If  ihi;  tail  consisis  of  elec- 
trified particks,  and  if  it  >were  to  envelop  the  earth,  then 
a  mafjnrtic  storm  apprnr'^d  a  reasonable  concomitant.  It 
was  thus  with  toni'  •  \p<?ct:incy  that  I  consulted  the 
magnetic  curvefi  ncordcti  at  Ki;\v  on  May  19.  The  COn. 
elusion  that  will  be  drawn  from  these  and  Similar  records 
will,  I  suspect,  depend  somewhat  on  the  temperament  of 
the  inquirer.  A  large  magnetic  storm  unquestionably  there 
was  not,  but  there  was  disturbance. 

The  position  may  perhaps  be  best  explained  by  reference 
to  the  international  lists  that  are  published  as  to  the  mag- 
nelic  character  of  individual  days.  Days  are  classed  as 
"o,"  "  I,"  or  "a."  according  as  they  are  magnetically 
quiet,  moderately  disturbed,  or  highly  disturbed.  Taking 
:he  three  years  igo't.  I'V'-.  .hiiI  idu.S,  th.-  (jrt'c.vich  .imi 
Kcw  lists,  while  diihainj^  ill  Ji:tails,  agm^iJ  in  piillii'.g 
39  per  cent,  of  all  the  days  in  class  "  o,"  58^  p>  r  c  nt. 
in  class  *'  1,"  and  i\  pt-r  cent,  in  criass  "  2."  No  day 
practically  is  .itiMilrti  1.  quiet,  and  a  ^jnod  inanv  ij.ns  .ira 
so  near  the  <>(  '|.  tnarration  of  ciasaies  "o  "  and  "  t  " 
that  It  is  .1  f^  Hiil  (1  .il  a  matter  of  chance  to  which  they 
ar>»  assii^iv?!.  .\gain,  there  arf  an  apprfciable  number  of 
(I. us  sM  ii'-.ir-  the  common  margin  of  classes  "  1  "  and  **  a  " 
liiat  they  may  well  lie  assigned  to  ritli.  r.  Thus  while  the 
Kcw  and  Greenwich  lists  for  ihr  thne  \ears  mentioned 
each  assigned  twenty-nine  days  to  class  "  2,"  only  nine- 
teen days  were  common  to  both  lists.  If,  then,  a  day  is 
chosen  by  haphazard,  it  is  most  likely  to  be  of  disturbance 
class  *•  1,"  while  the  odds  against  its  being  of  class  "  1  " 
are  not  so  great  that  if  it  shouki  prove  to  be  of  that  class 
one  IS  compelled  to  nccept  the  coinckience  as  necessarily 
more  than  accidental. 

In  the  present  instance  what  was  a  priori  the  most 
probable  event  has  happened :  May  19  was  undoubtedly  of 
disturbance  dass  "  1.  So  far,  indeed,  as  the  declination 
curve  was  concerned,  the  choice  between  classes  "  o  "  and 
"  I  "  was  not  very  clear,  but  the  horizontal  forcr  curve — 
while  very  f.ir  from  being  highly  disturbed — w.is  un- 
qpestionahlv  up  !<»  the  average  tiass  "  I  "  level.  1  hr  iiin^', 
r.i|ii'l  tior i/niit.il  I. tree  changes  occiutp-.l  l..-i\v<'-n  m  .-lan. 
anil  nixin,  ih'-  i  jnije  of  the  largest  iisi  ill.ilinn  Si-int;  .ibnut 
507  (oiwMi;  •"  •■>.).  There  were  also  ih;in^;i  «  of  le  uiy 
the  same  sf?t  1><  tween  o  and  3  n.m.,  !in<l  .i>,'.iin  hMwcen 
3  and  5  p.m.  The  largest  iro  ^^uLu  d' 1  liii.  iti.ri  im n  .  nv-nts 
occurred  between  o  .nnd  3  a.m..  the  range  tx-ing  about  q'. 
Later  In  the  day  there  wre  sonie  osrillaiory  deelinalion 
mt>\pnients  s>'ef li n  ivus  wifb  those  shown  in  the  horizontal 
(<>!<  .■  i  urvr,  Lmt  t'l.  -t  .nnplinid.'  was  only  2'  or  3'. 

.As  a  rule,  days  of  t  l.iss  '  o  "  and  days  of  class  "  t  " 
disturbance  occur  in  groups.  The  present  occasion  follows 
the  Kentyat  rule.  From  May  1.^  to  20  no  day.  except 
possiblv  May  1(1,  was  of  class  "  o,"  Mav  13  t>ein|{  th^ 
most  distufbed.  There  were  horizontal  force  changes  on 
the  afternoons  of  May  17  and  18  similar  in  sise  to  those 
on  >fay  19.  The  afternoon  of  May  so  was  also  disturbed, 
though  less  so.  The  disturbances  on  May  18  and  19  werr 
similar  in  magnitude  to  those  which  in  I90S-^  accompanied 
what  Prof.  Hirkeland  termed  "  polar  elementarv "  mag- 
netic slornis  i-i  ihi'  .Arctic,  and  if  Prof.- BirkeLnnd  expected 
no  more  tli.iu  a  "  polar  elementary  "  storm  from  the 
passage  of  Halley's  cotn'-t.  then  I  have  little  doubt  that 
the  special  observations  he  has  been  making  in  the  .Arctic 
will  h.ivt  s.ippiii  d  li:in  with  what  he  w  i-  i  >oking  for. 

As  it  was  ciinr  I  i  v.ihle  that  the  inSrusisH)  of  a  comet's 
r.i;I  into  the  cartli'-  .irmospbere  might  exert  n  \l>'Mif  effect 
on  the  electric  potential.  I  have  also  examined  the  Kew 
electrograms,  llie  electrograms  from  May  19  to  May  ao 
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were  throughout  tbeir  greater  part  of  the  usual  fair  weather 
tjrpe,  th*  potential  being  imther  specially  high,  specially 
WW,  nor  speciaHjr  variable.  There  wem,  however, 
two  intervals,  between  and  0  20  p.m.  on  May  19, 

and  between  1.30  and  3  a.m.  on  May  20,  when  there  were 
rapid  cwciliatiom  and  negative  potentials,  which  were  not 
accompanied— as  is  uiuaily  the  case— by  a  rainfall  visible 
in  the  rain^auge  curves.  Thunderstorms  were,  however, 
in  acdve  progress  at  the  time  at  no  great  distance,  a  good 
many  peals  of  thunder  b^^ing  audible  in  Richmond  ;  there 
was  thus  nothing  in  the  electrical  phenomena  that  is  not 
adequately  accounted  for  \/S  the  ol>«ef««d  meteoroiagir.il 
conditions.  C.  Cinis. 

May  SI. 


The  Magic  Square  of  Sixteen  Cclla.    A  New  and 
C^iBplcto^  GoBcnt  Formula. 

Thb  ancient  problem :  To  construct  a  Magic  Square  ivith 
stxUen  ccnsecuthe  inttgers,  may  be  regarded  as  a  •special 
cn$e  of  the  general  problem  :  To  construct  a  Magic  Square 
with  any  sixteen  positive  integers,  no  two  of  which  shall 
he  identical.  The  solution  of  the  problem  thus  generally 
enunciated  throws  much  new  light  upon  the  ancient  special 
one,  and  will,  in  fact,  enable  us  to  classify  and  tabul.U<- 
its  880  known  solutions  (8x8Ro,  if  we  admit  reversals  and 
reflections  of  the  same  squnn-  to  Uj  "  different ")  nuich 
more  scientifically  than  haa  hitherto  been  done. 

The  following' is  the  com|rfecely  feneral  fonmula  for  the 
Magic  of  Sixteen  Cells  : — 


A-tf 

D 

1 

C  A-a+<^ 

A 

f 
1 

1 

1 

For  (i)  this  formula  obviously  represents  a  Magic 
Square,  since  every  row,  every  column,  and  both  the 
central  diagonals  sum  to  A+B+C+D. 

.Also  {>)  it  is  a  function  of  ei^ht  independent  variables. 

L'jI  S  be  the  sum  of  our  sixteen  unicnown  quantities ; 
then  the  const.int  total  of  the  square  will  BS/4.  If 
three  of  the  rows  sum  to  S/4,  the  fourfll  row  most  do 
the  same ;  similarly  with  tl',<*  columns. 

Hence  only  eight  uf  tlic  ten  given  conditions  are 
independent ;  we  have  to  solve  eight  sI:nuItaneous  linear 
equations  involving  sixteen  unknown  quantities.  The 
solution,  if  general,  must  thus  involve  eight  arbitraiy 
constants.  I'herefore  the  above  solution,  whidi  does 
involve  eight  arbitrary  constants,  is  a  perfectly  general 


I  proceed  to  a  numerical  example.    If  Abio,  B^t*, 
C  =  8.   D  =  s,  0  =  8,  6=-9,  e=-io,  d=a,  «ar  fon 
gives  us  a  Mag^c  summing  in  every  direction  to  js  j— 


s 

6 

13 

14 

It 

4 

10 

S 

1 

i 

7 

9 

16 
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It  will  be  noticed  that  the  number  19  Is  used,  and  the 
number  15  is  not. 

We  have  here  an  example  of  a  Magic  in  its  sitnplest 
form,  with  none  of  the  superfluous  (an  ident.il)  reUtiow 
such  as  appear  among  the  components  when  those  numt>ers 
happen  to  be  <.cins'>cutive ;  and  we  see  that  the  "comple- 
mentary pairs  "  (each  summing  to  half  the  constant  total) 
upon  which  previous  writers  nave  I^d  sucb  ctress  ara  a 
purely  adventitious  feature,  and  have  no  real  connectioD 
with  the  laws  of  construction  of  the  souare. 

In  the  fourth  volume  of  the  **  n6cr£ations  MatM- 
I  mntiques "  of  Edouard  Lucas  (Parb,  1^)  are  Set  Oat 
fhfe  theorems  and  three  corolI.Tries,  »>nunrinting  varioui 
fquai!t5<»s  which  must  exist  ti^twecn  the  comportm 
tmtnbrrs  of  eveiy  Magic  of  Sixteen  Cells.  The  praof  of 
r!u<,'-  t.nkrs  up  four  pages  and  a  half,  and  requires  twelve 
illustr.ttive  diagrams.  My  formula  proves  tMB  all  bf 
simple  inspection. 

If,  in  the  formula,  a^b,  the  square  assumes  the  t;-pe 
widch  Frtoicle  designated  by  the  letter  >.'  If  a=—b,  it 
assumes  the  type  which  Fr^nicle,  in  his  Uble,  left  un- 
marked. Of  the  latter  type,  there  are  exactly  lao  ia 
consecutive  numbers.  I  impend  -  an  example  of 
type:— 

t 


I 

12 

>3 

8 

I" 

t 

> 

9 

4 

5 

3 

7 

14 

II 

IS 

6 

3 

10 

1 

9 

16 

i 

1  7 

•5 

10 

14 

4 

5 

i " . 

ta 



6 

3 

•=3;  *«-s;<=  '4;4<-iJ 


(A  =7  s  B«9 ;  C»4 ;  I>"»4 : 


It  must  be  borne  In  mind,  liowever,  that  a 
ntuncrieal  solution  of  the  B  type  necessarily  inchidea'  the 
squares  which  Prfriide  marked  a  and  0,  because  both  of 
these    are,   algebraically,    particular   cases    of    the  9 

form. 

My  formuhi  readily  supplies  an  lafinl^  of  aoiutions  of 
the  problem,  To  eoiutmet  a  Utgjk  Satiate  with  tixUem 
different  prime  MflMtbsfs.  The  mUowlflg  example  (first 
published  by  ma  in  the  Plslf  JfoK  Guettt  «l  February  s6 
last)  omits  two  only  out  of  the  first  e^^teen  odd  mwks, 
and  sums  to  a  to-  amalitr  eomtaat  than  any  other  mteiti- 
gator  has  been  able  to  obtain 

I 


I 

47 

S3 

61 

«7 

^' 

5 

7 

59 

>9 

*3 

43 

tl 

37 

iA-7i  B»m:  c-ji  :  D-jj; 

*=6;  f  =10  ;  .^  =  4.) 

It  Is  obvious  that  every  4*  Magic  formed  by  the  addition 
of  two  Latin  squares  is  divided  into  rqual  qu.-irters.  Ko 
proof,  however,  has  up  to  now  been  given  of  the  "  coo. 
verse  "  of  this  proposition.  I  wiO  deduce  th*  tbeoraoi  inm 
my  general  formula. 

Theorem, — Every  4*  ^f.^qIr  in  equal  quartepi  can  it 
expressed  as  the  sum  of  two  Latin  squares. 

That  dia  fom  of  the  ceauit  majp  be  more  coiwwiieati  I 

*  "Oamm  «e  lCatb«aMl«M.''  Fir  M.  VMskh.  (U  Rare,  sm^ 
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fMUilt  mj  general  formula,         interchanged  letten,  aa 


A4^  'C^A-^ 

1 

j 

D+ir-</|  B 

c 

A-  r  +  </ 

1 

1 

B-4 

1 

The  condition  that  each  quarter  shall  be  equal  to 
A+B+C+D  is  obviotisly  a-c-f4>o.  Substituting 
•a+c  (or  it  ^  umwenftl  (ormula  lor  a  <(iiara  ia  agwai 
laerlm  ia  ^erafon 


which,  by 


B+a-4 

D+* 
K~a 

D+a 

1 

B    1  C 

C+*-/     A  D 

B-*  j  D+f  A-a-t-A 

C-ra  -  <■ 



putting  A  +  a,  B  +  b,  C  +  t,  tor  A, 
wcomea»— 

A-l-c 

B+a 
C-fr 

• 

B^4 

D  +  . 

A 

C+* 

D 

B+f 

1 

i 

1  C■^a 

TU»  ia  the  familiar  tradidonal  form,  being  the  addition 
«f  ana  Latin  aquare  (A,  B,  C,  D)  to  another  (o,  a,  h,  c). 
It  ii  usually  written  (iaaccurately)  as  if  it  involved  eight 
arbttraiy  varlableii  Imiaad  of  aaveo. 

Ernbst  Bbrcuolt. 
WiadHT  Houses  Bfaam's  Huildinp,  E.C* 


Magnetic  Deflection  of  )3  Rays. 

The  nature  of  the  emission  of  a  rays  from  radio-acttve 
i-odifs,  and  the  mechanism  of  their  alMorptioii  when  pass* 
•ng  throuch  matter,  are  well  known  from  the  expatimenta 
ot  Rutherford,  Bragg*  and  others. 

A«  regards  jl  rayBi  our  knowledge  is  not  so  complete. 
Although  in  recent  years  a  la^  number  of  experiments 
h.iv?  been  undertaken  in  order  to  study  the  laws  of  diair 
absorption,  there  atBl  rcmaioa  eooddaraUa  doubt  coinear»- 
ing  Mveial  fundaauntal  points.  From  th«  atii^y  of  the 
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absorption  of  fl  rays  emitted  from  different  radio-active 
substances,  Otto  Habn  and  Liae  Meitner  arrived  at  the 
conclusion  that  tlie  iS  ray*,  in  the  same  way  as  a  rays,  ara 
characterised  by  a  definite  inidat  velocity  of  eapul^on. 
For  diflTercnt  /3-ruy  products  the  velocity  may.  of  course, 
be  different,  but  for  a  simple  substance  this  velocity  Is 
ctiaracteristic  of  the  rays.  It  was  assumed  by  Hahn  and 
Meitner  that  a  homogenc  lus  su'inI  ili^l-  could  b'_-  :v:coj^iiisiid 
as  such  by  the  expont-nti  il  i.tw  uf  .ibs(jriiii'j:i  b>  aluuuiiium 
of  the  &  wiiull  .ur  .::iull'-d. 

The  eip-.riuii.'jiii  o(  V\ .  W  ilsua  wert:  not  in  accord  with 
this  hypothesis.  He  found  that  the  exponential  law  is  not 
a  measure  of  the  homogeneity  of  the  radiation,  but,  on 
the  contrary,  that  boBogweous  rays  are  absorbed  according 

CO  a  linear  law. 

In  addition,  the  experiments  of  Kaufmann  and  Hue  hr  r*;r, 
who  obtained  a  continuous  magnetic  spectrum  ol  0  rays 
in  their  determination  of  tjm  and  v  for  those  rays, 
appeared  to  be  contrary  to  the  view  of  Hahn  and  Meitner. 
Such  a  spectrum  could  not  ht.  obtained  oo  tbe  assumption 
of  group.s  of  homogeneous  jS  rays. 

During  the  last  few  months  the  authors  have  investigated 
by  a  pliotographic  method  the  magnetic  deflection  of 
0  rays,  and  were  able  to  sIlOW  that  in  some  cases  very 
weli-defined  linea  of  deflection  can  be  obtained.  Experi' 
ments  were  especially  successful  whan  the  active  deporit 
front  thorium  served  as  source  of  raAation.  As  Hahn 
and  Meitner  have  slwwn,  this  oontaina  two  groups  ctf  0  rays 
(ThA  and  ThD).  Tlic  authors  olMalned  in  this  case  two 
distinctly  separated  lines  in  the  magnetic  field.  The  'inc 
due  to  thorium  A,  which  was  further  deflected,  was  nearly 
as  well  defined  as  if  it  wero  produced  bv  a  rays.  Of 
coiits'-,  I1V  use  of  a  stronger  tii  ld,  .1  third  I:n<\  fairly  well 
iiiurkcd,  was  absorbed  very  near  the  ThA  liiu',  the  source  of 
which  wt>  ar<'  not  yet  quite  certain. 

But  it  is  of  iof frost  that  Hahn  and  Mi  itn>  i  rrs'cnfiv  dis- 
iim  rrd   .1  I  .i-i|y  .ihsorl>rd  fl  ro(l;:iti<  iii   in    1  hX.  ;iiwl 

that  the  photographic  impression,  when  using  thorium  X, 
really  gave  one  more  line  as  when  using  the  active  deposit 
alon*--. 

Mesothorium  gave  a  number  of  well-separated  lines 
(about  five  or  six).  In  this  case  the  absorption  experiments 
of  Hahn  and  Meitner  iwd  abeady  indiealed  a  complex 

fl  radiation. 

In  the  case  of  radium  we  have  not,  so  far,  boen  able  to 
obtain  single  bands.  This  may  perhaps  be  ascribed  to  the 
fact  that  the  fl  rays  from  the  radium  products  do  net  differ 
much  in  tlieir  velodttes.  and  that  the  band*  were  con- 
seqttently  superposed,  the  intenaily  of  the  magnetic  6eld 
being  only  about  So  Gauss.  As  a  whole,  the  pbotoigrspl^ic 
impressions  produced  by  hard  0  rays  are  not  very 
clear,  since  the  rays  pass  throui^h  ;h-  photographic  film 
without  appreciable  absoifitiu:!,  (giving  rise  to  a  secondary 
radiation   which  fogs  the  plate. 

The  authors  hav<j  proved  bv  tholr  r^xp^rim^nts,  at  least 
for  sever.ll  of  th'-  r.idio-.ii-tiv  cl-^nien's,  that  thcs^  el-m«^nts 
emit  groups  of  ^^  1  a\ s  u(  d -t-i-iLr.-  v.  K)i  it\'  fur  whii  li  e.  m 
and  V  can  be  separately  detei  iiiiri'  d . 

A  more  detailed  account  of  thcs?  <<xp'-riiiv'nts  will  be 
publislied  elsewliere.  Oit>i  \on  Baavw. 

Otto  Hahm. 

Berlin.  May  1. 


Peripatoa  papnenala. 

At  th"  '  iid  of  la^t  June  I  received  from  Mr.  K.  E. 
Pratt,  ll:''  known  naturalist,  a  numbT  of  fine  speci- 

mens 0/  ripitus  which  he  and  his  son,  .Mr.  V  B.  Pratt, 
had  found  in  New  Guinea  on  their  recent  expedition  to 
that  island.  This  is  the  first  time  Peripatus  has  been 
found  in  New  Guinea.  It  was  found  by  Dr.  WiUey  in 
New  Britain  In  1897.  and  by  Mr.  Muir  and  Mr.  Kershaw 
in  Ceram  last  year  (sec  Natcbf,,  July  t,  1909.  p.  i",  and 
QuarU-rly  Journal    of    Microscopical   Soemet,    liii.,  ^<l0^u 

fw  737).  The  New  Guinea  specimens  were  found  ia 
anuary.  Pebruaiy.  and  March  at  Sarayu.  at  an  elevation 
of  3^00  feet  in  the  Central  Arfak  Mountains.  Mr.  Pratt, 
in  describing  Ms  diseovery,  writes  aa  follows  u—**  After 
my  son  found  the  first  specimen  amongst  the  roots  of  the 
gnus,  we  at  once  showed  It  to  the  natlv«!s.  offering  them 
a  large  knife  (which  is  most  valuable  to  ih'  nVi  f  u  r  v.-rv 
specimen.    Quite  sixty  of  the  natives  were  searching  for 
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the-  above  months,  and  you  have  fhi<  rrsults;  so  evidently 
thpy  ate  not  rrtmmon  in  the  part  v.<'  wrrc  in.  The  curious 
thing  is  that,  alttioiigh  we  scirih-d  lor  \\-:*k$,  we  never 
found  anotlv  r  s|>t.tiiiien.  The  natives  told  me  they  found 
thrm  at  t!i.'  roots  of  grass,  under  stones,  and  at  the  damp 
roots  of  i  lunij>-  .if  bamboo." 

Until  th'j  (  '  r,!!!!  sp,  >  ;.:-s  w.is  d'  VLrlb'  d  It  was  quito 
untcrt.'iii)  uiu'tii.-r  llv  i'.npuan  sp'-iirs  \v>iulii.  wh^n  dii»- 
rovcnd.         (i.>u^id  tu  U-luiii;   to   tlv  Au>lr;ili.m  or  to 

ihe  Ntj^v  Hr't;,i;ii  t  >[)'•,  or  to  nrith' r.  Me  ssrs.  M  j:r  :»nd 
K'T  >Ii,nv distO\-  i  >'  s'-ltl'  d  that  [Join;.  As  a  f  suit  (jf 
iliftr  work  \\.'  know  thai  i'eripalw.  t  craituiisi^  h.  Inti^s  to 
tar  j;ruup  Mil.mo-Pcripatus.  It  was  tlK-nfor'^  to  !><■  rx- 
fictted  that  the  Papu.ui  spf-r!*";  wouki  briong  to  the  same 
typL-,  as  indeed  it  d<»-<.  I  projios."  to  name  the  specics 
papuensis,  with  the  follow  ;r.f;  rharart.  rs  :  — 

Peripalus  papuensis,  n.^p.  Cilour  \orv  sitiiikir  to  that 
of  Cni>o-Pf>rip.Kiis-,  the  principal  pigments  being  a  greenish- 
bluf  aivl  .ill  uraiis-'.  Niunber  of  legs  is  variable,  from 
Uv  nt\ -thr.  to  ;  w  r.i  v.nin*>  pairs.  Legs  with  three  spinous 
p.'d-.  NrpSridial  up.  nin^s  of  legs  four  and  live  on  the 
proximal  pad.  Fet-t  ui:h  tlirce  distal  papill.x,  of  which 
one  is  anterior,  one  po-ti  rior.  and  one  dorsal.  Genital 
'tpt^ning  subicrminal  behind  the  legs  of  the  last  pair.  Ovary 
^m.ilk  with  small  ova  (size  not  determined).  Oviduct  with 
•i  receptaculum  scminis.  Utrrine  embryos  of  very  different 
iiges  in  the  same  uterus.  Spirit  specimens  which  have 
been  killed  cxtcndrd   reach  a  length  of  inches. 

From  this  it  sr-cms  fairly  clear  that  we  are  dealing  with 
.1  Mrlano-Peripalus.  As  the  spccimciu  are  admirabfy  pre- 
sf  rvcd  I  hope  loon  to  be  able  to  work  out  the  other 
characlert.  A.  Skdcwick. 

Imperial  College  of  Scienee  and  TechfiotogS^,  May  13. 


The  Bibliosrapby  of  the  Biology  of  the  European  Seas. 

M,*V  I  through  the  colunuis  of  Nati-re  direct  attention 
to  the  fact  tha«  the  Bureau  of  British  Marin>-  Hiolo^v, 
which  for  some  time  past  has  been  engaged  in  tin-  pie- 
paratioii  of  an  ■  \t  nsive  MS.  bibliograiiliv  of  thr  fauna 
ii:id  liura  of  ilir  Ljropean  seas,  is  now  making  the  experi- 
ment of  printing  and  riiiulating,  in  the  form  of  a 
periodical,  tlv?  n  <  ords  whitii  are  thus  being  brought 
together.^ 

Thi-  number  of  sci'-ntific  journals  has  increased  so 
(.nornioufily  of  I.t{.  ,  anil  ihe  output  of  biological  work  has 
now  benune  no  vast,  liiat  there  would  scm  to  be  a  verv 
real  nerd  of  >ome  means  by  which  ili-  stud  -nt  may  keep 
more  fully  in  touch  with  the  pii!»lisiif;d  \\o\k  of  his 
(i  lli  i^ues  than  is  pus>ible  with  the  aid  «if  "li  ■  \1-l1n4 
bi!>tiOj;ra(>!)i<-s  alone;  it  has  alrr.idv  l>ecome  qu  i  anpussible 
for  thr  spi'ciali'iC  to  himsi  lf  se.in  li  Itirou^h  a':l  tl,'  variou' 
journals,  ic,  as  tht'V  appear  (oven  -hould  li--  be  fortunate 
enough  to  have  .nccoss  to  adequate  libraries),  and.  at  the 
same  time,  to  accomplish  any  research  work  of  his  own. 

The  bibliography  of  P.uropean  marine  biology  now  in 
progress  (ihe  first  part  was  published  on  April  2)  in  the 
■■  Contributions  from  the  Bureau  of  British  Marine 
Biology  "  aim*  at  providing  a  full  title-entrv  .ir>d  stimmnrv 
of  the  contents  of  every  publication  .is  it  afiju.irs  wliitli 
is  in  .Tnv  wac  conrrrned  with  the  biologv  of  th--  laitop.-aii 
s.  as  liiii  !ii.i:i:i;  tli--  Nmlh  .\tlantic,  .\rctic,  and  M.  dit<'r- 
r;«rit-aii).  llit  si;  suiiiiii.»ries  will,  in  general,  ap|KMr  within 
a  few  Vfeks  of  thr  publication  of  the  works  to  which  refer- 
ence is  made,  whil<'  r-nlries  in  thf  rxistin^  annii.Tl  biblio- 
graphies arc.  of  course,  sv  <  >  ss.irilv  at  !■  .1st  iir<  or  two 
years  bcFiindhand.  1  h-^  analysis  ut  works  ind'  X' d  \>v  the 
Bureau  is  aUo  carried  very  much  further  than  is  alt.  nipied 
in  any  existing  bibliography  ;  for  instance,  a  s<^p  ir.it.  cntrv 
is  made  for  practically  civry  mention  of  a  sprni.  s  in  th'' 
work  analyse<l.  In  addition  to  the  bibliographv  and 
analysis  of  current  work,  the  MS.  records  of  the  Bureau 
also  include  extensive  annotated  lists  of  the  marine  fauna 
and  Ib.ra,  alphabetical  reference  lists  of  specific  and  sub- 
specific  names  and  synonyms,  particulars  of  type-localities, 
f \  p«--sp<cimens,  &c.  :  it  likewise  intended  to  publish 
riiese  records  in  the  "Contributions."  It  m.iy  also  be 
ni'-ntioned  that  all  entries  are  being  printed  in  such  a  fomi 
as  will  .idmit  of  their  use  as  a  card  catalogue. 

There  is,  of  course,  no  desire  to  make  a  profit  by  the 
publication  of  thrse  records,  but,  on  the  Other  hand,  the 


Bureau  cannot  afford  to  iiKui  .id;,    lousidcrablc  finance' 
loss  bv  the  undertaking,  and  th.  publitaiion  of  the  bibli  - 
f^r.ipln  will  tb.'-rr  (orr-  not  l>e  pr<H.'d'il  with  for  any  leng'n 
'  of  I;nii:  unless  th-re  is  fiy  u>i  tcim'v  cfafe  distinct  evid'.r. 
th.it  S11II11  i- tit  siijiport  will  be  fi .rt h^  01111      to  nieet  the  ci'-i 
of  piintiiif^.     bot    [his   rr.isoii    I    would   urR-:  all   who  ni.. 
1h-  udhr.i;  I0  .issisi  :l»  undiat.ikin^;  to  notify  as  soon  ..~ 
possible  ilivir  ie.i'-uiioii  of  sul. scribing.    Ihe  bibliograp' 
will,  I  ,1111  s.in  .  pri.ve  most  u-dul  to  those  interested  .1 
anv  d.  pai  tav  lit  of  rnarin.-  res'  .in  li  if  only  publication  i  .i-i 
b"  continu' d  ft.ir  a  sultiii'-iit  p'-riod  to  enable  the  "Ct-- 
tribuiions  "  to  become  established.    Full  particulars,  four* 
lor  siibs.  r^ption,  Stc,  wlU  b«  forwarded  upon  appiicatior.  to 
the  undersigned.  S.  PaCI' 

6  Provost  Road,  Haveratock  Hill,  London,  N.W., 
May  II. 

An  Improved  Weight  Dilatometer. 

The  ordinary  form  of  weight  dilatuiu' t' r  is  troubleiorr.- 
to  dry  and  fill,  .ind  the  filling  takes  [iiu>  h  time.  .\  - 
bubbles  arc  removed  with  diffiottHif.  and  alter  coolinf; 
a  low  temperature  there  is  a  ri^lL  of  loss  of  mercury  wh  > 
weighing  the  dilatometer  unless  special  precautions  ^  t 
taken. 

To  obviate  these  dis-Tdv.Tn'ages  the  form  of  dilatorr.-  -r 
here  illustrated  ha.s  be  n  d.  vised.  The  neck  of  the  dlb;,- 
111.  ti  r  Is  short  and  straight,  and  is  enclosed  in  a  cylindrttal 
(1;  .Jecting  a  few  centimetres  abOVC  the  Oeck,  ami 
si.ili-J  oil  to  the  bodv  of  the  dilatometer. 

To  dry  the  bulb,'  the  cup  is  Ctted  with  a  COrfc  and  a 
piece  of  tubing,  and  con- 
nected to  the  water-pump.  Bv 
gently  heating  the  bulb  and 
exhausting,  moisture  is  re- 
moved, in  the  second  form 
(Fig.  1)  air  is  draw.-,  through 
the  bulb  by  reiiiovini;  t'l-  .  Hp 
and  pad  from  the  sid.  tuh.- 

To  fill  the  simpler  form. 
Fig.  I,  dry  mercury  is  poured 
into  the  cup  ;  1  V  gently  tap- 
ping, the  ni-  rr  ir\-  falls  into 
the  bulb.  Ihe  operation  is 
repeated  until  the  bulb  is  filled, 
lo  remove  air  from  the  neck 
the  dilatometer  i*  warmed, 
and  when  the  mercury  oo/e> 
out  the  cup  is  re-filled,  and 
the  dilatometer  placed  in  ice 
water  above  the  level  of  the 
neck.  Alter  cooling,  the  excess  of  mercury  is  pour«d  n.t 
of  the  cup.  The  dilatometer  is  dried  and  weighed,  any 
mercur>'  expelled  by  •■xpanston  being  collected  in  the  cup. 
.After  heating  tO  a  higher  temperature,  the  expelled  raercun 
is  poured  out.  and  the  dilatometer  weighed  after  cooliii|<. 
In  the  form  shown  in  FJg.  a  the  filling  i>  more  rapid.  a» 
air  is  expelled  tbroufSh  the  side  tube;  when  this  is  fiiltd 
with  mercuiy  the  dip  Is  fined,  and  the  tube  ckxed  lijr  a 
screw  pod.  A.  V,  C.  Fekot. 

The  Wy^e$ton  Bojfs*  Sdiool.  Leioetter,  May  tt. 


Fin.  I. 


fie.  i 


THE  INTERNATIONAL  ASSOCIATION  OF 
ACADEMIES. 

FotTRTR  Muting,  May  9-14. 

TT  is  now  foil  \enrs  sinie  (he  association  was  ir- 
*■  au^urated  in  a  prcliiuiiiary  luettinff  held  at  A\"i<  — 
baden,  and  .since  then  rojfular  triennial  .i-s.  i-ibfi* - 
havp  t.nken  pt.tce  in  Pari**,  London,  \  icnn.i.  .'nJ 
finally  in  Rome,  when'  tht  fourth  meeting:,  conduct*  I 
under  the  presidency  of  Prof.  P.  Blaserna,  of  tl*- 
.^ccademia  dei  Lincei,  has  just  come  to  s  cloae.  Thr 
representatives  of  the  Royal  Society  were  Sir  Arcliibald 
(Icikic,  .Sir  Joseph  Larmor.  Pfof.  Schafer,  ColwT 
Prain,  Prof,  TufiKT.  .-m.!  Df.  .Xriluir  Schuster.  I" 
jiidL,'iiii,'  of  the  past  .•tctivity  .nul  lite  pruspects  of  ir- 
assikiation,  it  must  be  bornf  in  iniinl  tliat.  h.ivtr.; 
no  funds  at  its  disposal,  its  influence  muit  be  inaintv 
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a  moral  one.  it  is  intended  to  coordinate  inicmaiioii.il 
enterprises,  to  initiate  and  encourage  undertakings, 
and  to  act  as  an  advisory  body  where  advice  is  asked 
for,  either  by  Govcrnincnts  or  by  the  many  special  in- 
Cemadooal  orsanisatioiis  which  have  recently  sprung 
up.  The  list  of  resolutions  passed  at  each  meeting  may 
appear  meagre  to  those  who  do  not  realise  that  they 
represent  only  the  crystallised  results  of  the  discus- 
^il.)n^.  which  have  coitio  to  ;in  issue,  and  that  it  otun 
taki's  a  considerablf  time  Ix  ft)r(_*  questions  can  be  pre- 
sented in  a  sutTicieiuly  drtiiiite  form  to  admit  of  treat- 
meat  by  an  international  committee  which  can  only 
meet  at  rare  intervals ;  but  those  who  have  watched 
tlM  proceedings  of  the  association  do  not  doubt  that 
it  MS  justified  its  existence,  and  that  there  is  an 
tmpotant  future  before  it. 

That  part  of  the  association's  work  which  prevents 
the  ovtT!ap()irii;  uf  inti  riiational  enterprist-s  h.is  been 
itlustrated  in  Konn-  by  the  manner  in  wliicii  the 
proposal  of  \\\^  Sw  i  disli  Academy  to  taivr  international 
action  towards  the  Buc^cntion  ot  the  diseases  of  cul- 
tivated plants  was  deaft  with,  liverjone  agreed  that 
the  subject  was  a  most  important  one,  and  fell 
widiin  the  province  of  the  association,  but  there  is  in 
Rome  an  International  Agricultural  Institute,  which 
might  be  expected  to  include  remediat  measures 
a^'ainst  the  disfast of  plants  within  its  range  of 
;u  iivity.  Apparently,  however,  ih<  re  are  difliculties 
which  hitherto  have  prevented  the  Ai;riciihura]  Insti- 
tute from  attaclcing  the  problem ;  these  are  partly 
financial,  but  partly  also  due  to  the  terms  of  the  con- 
vention under  which  the  institute  was  founded,  .\fter 
a  full  discussion,  the  representative  of  the  Swedish 
Academy  accepted  the  following  resolution,  which  was 
proposed  by  Colonel  Prain.  one  of  the  representatives 
of  the  Royal  Society  : — 

"The  International  Associiition  of  .Academics  of 
Science,  while  in  entire  sympathy  with  the  proposal 
that  further  international  cooperation  in  tiie  study  of 
plant  diseases  is  necessary,  considers  that  the  question 
of  deciding  what  ought  to  be  done  in  the  direction  of 
combating  these  diseases  might  appropriately  be  en- 
trusted to  the  International  Agricultural  Institute. 

"In  the  event  of  its  being  found  that  the  terms  of 
the  convention  of  1905,  under  which  it  was  estab- 
lished, prevent  the  International  Institute  from  cx- 
rrndini:;'  its  activities  so  far  as  i<  tlrsin  d  in  ihe  in- 
ii-ifvis  of  science  and  ap'ilcuhur<'.  tlii-  asMX-iatinii 
rriuninicnds  that  ihi-  cnn-.liturnt  ai-adi'iracs  hiini,'  to 
the  notice  of  their  respective  Governments  the  desir- 
ability of  conferring  adequate  powers  upon  the  Inter- 
national Agricultural  Institute." 

A  further  queslion  in  which  the  association  en- 
deavoured to  prevent  a  possible  overlapping  of  enter- 
prises  arose  out  of  the  proposal  to  give  the  support 
■f  till-  association  to  an  international  committte 
lormcd  lo  prepare  tables  of  "  physico-chemical  "  con- 
stants. Here  a  consultation  with  the  ltit(  rnational 
Scientific  Catalogue  Committee  seemed  advisable,  and 
the  following  resolution  was  adopted  : — 

"The  International  Association  of  Academies  gives 
its  patronage  to  the  International  Committee  of 
Physioo^bemical  Tables,  and  expresses  the  wish  that 
this  committee  put  itself  into  communication  with  the 
International  Committee  of  the  Catalogue  of  Scientific 
Literature." 

The  coordination  of  international  scii  ntifie  wurk 
\vhich  results  from  the  extension  of  the  patrona^f  of 
die  International  Association  of  Academies  to  different 
independent  enterprises  is  an  elTi'cfive  method  which 
deser\'es  to  be  further  extended.  The  International 
Union  for  the  Studv  of  Solar  Phenomena  has  set  a 
Ijood  example  in  this  respect  by  askinir  the  .Asso* 
ciation  of  .Academies  to  nominate  oni>  of  the  three 
members  of  its  executive  committee.  Prof.  Kicco,  of 
NO.  2117,  VOL.  83] 


Catania,  was  nominated  two  years  ago  as  the  mem- 
ber representing  the  -Accademia  dei  Lincei  when  that 
body  t>ecame  the  leading  academy,  and  he  will  hold 
otficc  until  the  end  of  the  vear,  when  a  new  member 
will  be  nominated  by  the 'academy  -which  will  next 
act  as  host  to  the  Tnternational  Association. 

The  scientific  que-.tion',  which  are  dealt  with  by  the 
association  arc  fretjueiitly  liandi  d  over  to  autonoiiious 
committees  which  rejjjulate  their  own  ]iroc<  «  ding's  and 
act  very  much  like  independent  international  bodies. 
All  that  appears  at  the  meetings  is  a  short  report 
summyri«.iiitr  the  activity  of  the  committee.  One  of 
these  cotiunittees  deals  with  the  investigation  of  the 
functions  of  tiie  brain,  and  works  under  die  chairman- 
ship of  Prof.  Waldeyer,  of  Berlin.  The  work  of  a 
number  of  institutes  specially  endowed  in  difTi  ri  nt 
countries  for  the  study  of  this  question  is  thus  co- 
ordinated, and  a  more  rajiid  pro^'res-,  is  secured. 

A  very  usrfnl  piece  of  work  has  been  undertaken 
at  tile  ini.li;,'alion  ut  the  Koyal  Soci<  i\ ,  with  the 
object  of  introducing  order  into  the  cliaos  which  reigns 
at  present  in  the  nomenclature  of  prominent  features 
on  the  surface  of  the  moon.  Tne  advice  of  all 
astronomers  interested  in  the  subject  has  been 
obtained,^  and  a  committee  has  been  formed,  under 
the  presidency,  first  of  M.  Locwt,  and  since  his 
death  of  Prof.  Turner.  Maps  of  the  moon  are  being 
drawn  by  Mr.  W'eslev  iVoni  ni.ips  su[i[>lied  bv  the 
Paris  ol)-,er\ alories,  and  the  details  of  liir  nonicji- 
clature,  according  to  a  definite  scJteme  agreed  upon, 
will  then  be  prepared  by  Messrs.  Saunders  tuid  Franz. 

Questions  which  arc  of  importance  in  the  general 
theory  of  terrestrial  magnetism  have  been  under  the 
consideration  of  a  special  committee  almost  since  the 
foundation  of  the  association.  The  general  tiTai^netic 
survey  of  the  ocean  basins  which  is  being  carried  out 
by  the  Carnegie  Institution  of  Washinirton  is  .  \p,  cu  d 
to  prove  oi  lund.iniental  importance  in  tliis  n-spcel, 
and  the  work  of  the  commntee  is  dorniant  at  prese  nt 
I  until  that  survey  is  more  i;<  n.  rally  advanced. 

The  association  has  further  interested  itself  in  the 
publication  of  the  collected  works  of  Leibnitz,  which 
IS  being  promoted  joindy  by  the  .Academies  of  Paris 
and  Berlin,  and  in  Qmt  of  Eufer's  works,  which  has 

■  been  undertaken  by  the  Soci^te  helvetique  des  Sciences 

■  naturelles.  The  associntkm  has  more  especially 
a|)priniMl  at  its  recent  nifeliiiL,'  tiie  decision  to  publish 
ail  nicrneiirs  in  their  oriirinal  language.  It  may  sei-m 
sirariLTe  that  >uch  a[)pio\,il  should  be  necessary,  but 

I  it  \va»  callt:d  lur  by  attempts  that  bad  been  made  to 
I  persuade   the   Swiss   society   to  translate  the  Latin 
writini^s  into  a  modern  language. 

A  lew  words  should  perhaps  be  said  on  the  literary 
side  oi  the  work  of  the  association.  The  subjects 
dealt  with  included  the  preparation  of  an  edition  of 
the  "  Mahabharatn,"  and  of  .m  '■  Enc\ clopa-dia  of 
Ishiiii,"  ut  tjireek  documents,  and  of  a  "  Corpus  Medi- 
corum  Antiquorum  " ;  further,  the  very  diflicult  ques- 
tion of  an  international  exchange — by  way  of  loan — 
of  manuscripts  belonging  to  public  libraries. 

That  a  young  association  should  still  have  to  devote 
a  considerable  part  of  its  time  lo  matters  of  organisii- 
Uon  is  not  surprising,  and  there  is  one  question  which 
is  likely  to  occupy  its  attention  very  seriously  before  a 
definite  conclusion  is  reached.  .At  present  the  asso- 
ciation has  no  legal  status,  not  being  subject  to  the 
laws  of  an\  countiv.  It  cannot,  ihrri  lorv  ,  .uc  pt  anv 
legacies,  and  it  is  ruusourt  d  iliat  it  ii.is  ln^t  in  l  oiis*-- 
quence  a  verv"  consider  ihli-  suni  oi  niciu-c.  1  ho 
simplest  inanner  to  overcoine  llie  dilliculty  would  l>c 
to  establish  a  domicile  in  some  country,  such  as  one 
of  the  smaller  States  of  Europe.  It  is  claimed  by 
some  that  other  advantages  would  accrue  to  the  asso- 
ciation if  it  had  n  definite  home,  and  its  business 
matters  could  no  doubt  be  carried  on  in  a  more  satis- 
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factory  nuuuier ;  but  at  {ireaent  there  is  still  too  wide 
a  divei^nce  of  opinion  to  reodsr  a  definite  proposal 

generally  acceptaUe.  In  order  to  evade  the  difficulty 
at  present  preventing  the  assCKiiauor;  from  having 
funds  of  its  own,  ttie  cotniniilcc  uS  liiu  a^MKUiUoii, 
ut  a  meeting  held  last  year,  at  which  nearly  all  the 
academies  were  repre^tcnted,  passed  a  unanimous  reso- 
luliun  recummentiing  that  the  different  academies  should 
declare  themstslves  ready  to  accept  legacies  or  gifu» 
to  be  held  in  trust  by  them  tor  the  purposes  of  the 
association.  When  this  rLSiilulinn  came  up  for  (ii'-- 
cuttsion  at  tlif  pjcscn;  iiitttini^,  (.bjictions  were  raistci 
by  several  delegates,  and  the  rnalttr  had  lo  W.  rtlim-d 
to  the  sevi  ral  academies  tor  an  auihuritaiivc  expres- 
•  lion  of  opinion.  Doubts  were  expressed  in  several 
<^tiarter*  whether  it  would  be  advisable  lor  the  asso- 
ciation to  be  in  posseseion  of  funds,  and  at  any 
rate  one  dtlctjatc  thought  tliat  it  would  be  more 
powerful  if  ialislicd  with  its  present  "moral"  force. 
Time,  further  reflection,  and  the  force  of  circum- 
stances will  no  doubt  lead  to  a  generally  acceptable 
solution. 

liy  the  admi&sioQ  of  the  Soci^t^  helv^tique  des 
SclMices  lutturaUes,  which  was  decided  upon  almost 
unanimOttslyt  the  association  has  established  the  im- 
portant, and,  I  believe,  wi><-,  i)rinciplc  that  it  attaches 
L^-^reater  impurtanrt!  tu  tiit^  rt'iJii  -ientation  of  countries 
in  which  important  wurk  ia  being  done  »nd  of 
socit'tics  which  take  a  leading  part  in  such  w  ork  than 
to  the  more  or  less  exclusive  tests  of  membership 
which  a  society  may  adopt.  The  Swin  sodcty  is  not 
an  academy  in  ttie  old  and  perluipa  proper  sense.  It 
may  be  the  poorer  for  having  no  medivval  craditions, 
but  it  i>  the  rich'.r  ftir  not  havin^^  adopted.  Without 
^acil  tradition^,  a  nifdiaval  ori^.misation. 

()ur  ashitciaiiiin  now  consists  Lit  twa  iiiy-onL-  -.ocietii.'S, 
and  fears  have  been  expressed  that  our  work  would 
became  more  difiicult  if  the  nutnher  were  to  be  iiw 
creaaed  substantialiy.  Tliefie  fears  are  not,  perhaps, 
groundless,  if  the  addition  of  a  new  society  does  not 
mean  the  inclusion  of  new  interests  and  of  independent 
directions  of  activity.  Now,  if  we  look  at  the  proper 
btdance  of  re-presentation  of  such  indcpcndL-nt;  scii-n- 
titic  acuvitv,  It  seems  altogether  anomalous  that  the 
British  Empire  should  only  be  represented  by  the 
Royal  Society  and  the  British  Academy.  The  non- 
representation  of  India  more  especially  denotes  a  gap 
which  should  be  filled  without  delay.  Both  on  Utc 
literary  and  on  the  scientific  side  our  work  has  dealt 
with  mat  UTS  in  wliicii  India  i:^  directly  concerned. 
The  publication  of  iht  "  Maliabhfirata,"  more  espe- 
cially, cannot  be  carried  out  without  substantial  help 
from  India,  and  at  the  present  mtjeting  in  Rome  it 
was  announced  that  several  of  the  Indian  native 
rulers  have  subscribed  to  the  undertaking*  In  the 
Asiatic  Society  of  Bengal,  India  possesses  a  aociety  of 
full  academic  rank,  and  without  it  the  International 
Association  of  Academies  is  not  complete.  Some 
formal  changes  in  its  organis.ttion,  the  dropping  of 
the  word  "Bengal"  from  its  title  (I  understand  that 
its  inclusion  ^was  purely  accidental  and  not  originally 
iitteaded),  and  an  iocreased  activity  on  the  soentific 
dde  may  be  desirable,  but  even  with  its  present 
oriranisation  there  is  no  reasonable  doubt  that  a  pro- 
posal cominf:^  from  the  Royal  Society  to  add  the 
Asiatic  Society  tu  the  list  of  acadctniea  fonning  the 
union  would  be  generally  welcomed. 

In  his  introductory  speech.  Prof.  Blaserna  made  a 
feeling  reference  to  the  death  of  King  Edward,  and 
several  of  toR  festivities  prepared  in  honour  of  the 
meeting  were  modifiecl  in  consequence  of  the  Court 
mournine:.  A  state  dinner  which  the  King  had  in- 
tended to  i?ivo  was  changed  into  a  private  reception 
of  the  delegates,  and  in  place  of  a  garden^rty 
arranged  for  by  Queen  Margherita,  the  Queen  enter* 
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tained  the  delegates  iaformally  one  afternoon  at  her 
palace.  Soir«te  were  given  by  the  Syndics  of  dK 
City  of  Rome  in  the  Museo  Capttohno,  by  Prince 

Teano  and  by  Countess  LovarcUi,  but  tlie.se  were,  ai 
a  iuaiter  of  course,  not  attended  by  the  Briti>i:  dele- 
gates. An  interesting  excursion  by  lUuior-car  to 
Ostia.  including  a  vtkit  to  the  important  e&cavatioos 
which  are  being  Carried  out  hi  that  locatityt  condudtd 
the  meeting.  ABVnUE  ScHVSTM. 


ilALLE\ i>  UB::iER\  ATIOSS  0.\  IIALLEY'S 
COMET,  1682. 

IN  the  reoord«oom  at  the  Royal  ObservatDty,  Gfeea. 
wich,  are  preserved  nineteen  manuscripiB  of 

Edmund  Halley.  In  one  of  these,  Halley's  orig^iaal 
observations  of  the  comet  aiierwardb  called  hf 
his  name  were  recently  discovered  by  Messrs. 
Davidson  and  liurkcCt.  Ihe  book  ib  of  about  octavo 
si/0 ;  it  appears  tXt  have  been  originally  a  colkge 
notebook.  On  tlie  cover  Halley  has  writban  "  FKlnaart 
Halley  his  Booke  and  he  douth  often  in  it  Loeke." 
Part  of  the  book  contains  neatly  written  notes  fin 
EnglibhJ  on  geometrical  conic^.,  with  ciretully  drawn 
figures,  chiefly  written  on  alternate  paf,'e=.  The 
observations  L.atinj  and  calculations  have  been 
jotted  down  subsequently  wherever  there  is  toma. 
and  in  many  cases  have  iMeen  written  over  the  original 
contents  of  tlie  book.  By  a  strange  coinddmce  (it 
can,  1  think,  be  no  more  than  a  coincidence)  th« 
observations,  now  identified  as  those  of  HatUer't 
comet,  .ire  inter^^persed  atnong  notes  on  the  priraboia. 

It  will  be  recalled  that  Halley's  researclies  which 
led  to  his  discovery  of  the  periodicity*  of  thi.s  coroet 
were  not  made  until  about  twenty  years  aficr  ifi 
appearance  of  i68a;  in  fact,  tlie  law' of  granritatiat 
was  not  published  until  t686.  It  is,  tiowever,  wcB 
known  that  Halley  saw  the  comet,  but  I  bclie\"e  that 
details  have  hitherto  been  lackini,'^. 

The  observations  now  ideniilied  are  given  below  in 
full,  with  practically  no  changes,  except  that  punctua- 
tion has  been  added.  In  tlw  original,  t^rndbois  mt 
used  for  the  days  of  the  week  and  the  signs  of  iks 
zodiac.  The  observations,  which  miiat  have  hem 
made  with  the  naked  eye,  are  almost  cntirdy  alig»> 
mcnts  with  stars;  they  are,  of  course,  too  rough  to 
have  an\'  scientific  value  now,  but  .ire  of  liisiortc 
interest.  Calculations  to  determine  the  R.A.  of  the 
comet  from  these  observation;!  are  intermingled  wuh 
them.  Although  the  observations  can  hardly  be  cor- 
rect to  xc',  sizefigure  logarithms  are  used  in  the 
ctilations!  Halley.  however,  did  not  use  his  on 
observations  in  his  determination  of  the  orbit  of  the 
cotnet.  Tiie  references  to  the  "hand,"  "foot.'* 
"knee,"  "pastoral  statT,"  ^c,  of  Bootes  are  of  son* 
interest  as  illustrating  the  early  method  of  specifyini: 
st.ir<j,  based  on  the  Almagest. 

The  year  is  not  given,  out  aa  obaenratioos  are 
certainly  those  of  Halley's  comet,  and  the  4Kft  of 
the  week  agree,  we  may  supply  the  date,  1682. 

Salvrdoy,  AugnH  a6,  7h.  sg'.  Culminante  377°  aIR.. 
Cameta  visus  in  linea  rseta  cum  Arctuio  et  espite 
Ophiuchi ;  et  ex  altera  parte  cum  Corde  CaroH  st  seeeMi 
caudst  Vnm  Maioris;  vd  lines  recta  a  coneta  «d  I* 
caudie  Uiwe  Maioris  reKnqitelMit  In  consequaolia  sleBHi 
dictam  Cor  Canrfi  30'  A.R. 

Tuesday,  August  29,  7h.  15'.  Cometa  fat  Kass  KtfS 
cum  Arcturo  et  medium  inter  duos  precedentes  QMOBh 
item  in  alt-  ra  lirioa  p'.-r  Cor  Caroli  quse  relinquehst  Is 
consecj.  stcUam  in  r.idic?  rauds  Ursa  Majoris  50' ;  In* 
in  altera  per  g'-nu  pr.vced.  Bootis  et  medium  inter  cea- 
tiguas  dorsi  ;  item  in  altera  per  genu  sequens  et  med-  iMf 
3*"  et  4*"  Serpen;is.    .Xscerit.  Recta  Cometje  198**  cirdttf- 

Wtdntsday,  August  30.  Culminante  a8o°  A.R-.  nsa* 
est  Coneta  in  linea  neta  qua  tranriens  genu  pnMrt- 
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Bootis  relinquebat  15'  ad  ortum  [?orientem]  stellnm  hunv  ri 
MBoed.  Booti«;  altera  recta  ducta  per  Comitain  '^t  genu 
•^uens  BootU  transivit  medio  loco  inter  z*^  et  3*" 
i<>  rculij :  et  parum  forHun  ao  minutu  reliquent  ractun 
ler  Arcturum  et  8*".  .  .  . 

TWutiday.  \uguii  31.  Cometa  In  line*  recta  cum  crure 
MBced.  Buotis  et  cubito  liniitrM  aaanus.  Hinc  nubes 
MMnonti  vtcinai  Conetam  ezoepere. 

September  4.  Caelo  undique  9eraio,culaUiiantes86*A.R.» 
^ometa  visus  eat  in  linea  per  Arctunim  qam  tratuivit  inter 
luas  clara-s  in  HuoMria  Vnm  Mlnoria  pnftllS  vcro  minort 
|uam  majori  i  intervals ;  item  altera  recta  per  f^enu 
meced.  Bootit  reliquit  in  antecedcntiatn  1*"  caud;L-  Vrsx 
Vlajoris  1°  00'  circiter ;  altera  recta  per  genu  sequens 
Juotis  quasi  itrinxit  prf^ccdi'ntcm  Coronx-  vel  reliquit 
orsam  15'  ad  orientem  ;  alt'?ra  per  caput  Ophiuchi  reliquit 
ucidem  colli  Serpontis  15'  ad  clustruni  ;  di'tiique  liiira 
lucta  per  Lancem  Boream  transivi:  nif^dio  loco  intf-r  duas 
*>i^uint'-s  in  Trapeiio  Sagittririi. 

^t-ptcmbtr  8.    Jam  statim  occasurus,  Cometa  videbatur 


obs(-r\'ations.   No  record  is  made  of  an  observation  on 
September    10;    but    in     Flanisteed's  "Historian 
,  Caelestis  "  there  is  a  note  that  it  was  seen  through  a 
'  pap  in  the  clouds  by  Dr.  Halley  on  this  dale,  but 
fuiild  not  he  refi-rred  to  st:ir^,  aflt  r  which,  on  account 
of  its  nearness  to  the  sun  and  iiurta^iiij,'  south  dc- 
:  clination,  it  was  not  seen  a^ aiiK 

A.  S.  Cdoincton, 
(For  the  Astronomer  Royt^. 


SOME  SEW  ORXITHOI.OCICAL  WORKS.' 

(i)  "  "yUE  Home-life  ot  a  tioldcn  Eagle"  is  a  valu- 
able    contribution    to    the    history  and 
psycfaolofcy  of  birds,   it  remincU  on«  of  the  daily 
entries  In  the  hospital  «*arc^schedule  of  an  tntesvst- 

ini,'  matiTnity  ca".o,  by  the  nu  dir  il  officer  in  charfje, 
to  whom,  unseen,  have  been  revealed  instincts  of 
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.    The  otHcrvalionk  of  S«|)leiiibcr  4,  16S1,  wilb  tbeif  raductiOMf  OCCUpjr  Ux  Icft-luUld  page  !  Uu 

rii;ht  hand  pa«;c  t^untaint  iiotct  on  ihc  [>ar»tx>U. 


dui  ta  per  Lancem  Bon  ani  <  t  iicdium  cap. 
ir.qu'^   in   altera   per  Ar<:uru:u,   iju.c  ri'lit|uil 


1  liri'-a  f'/ct 
i^jittarii  ;  ;! 

1  consequ-^nriam  pr;ece<J<jntem  in  manu  Booiis  50'  circiter  ; 
id"batur  rstimation"  Libra  29°  40'. 

Se(<tembfr  q.  Eadem  hora  visus  Cometa  in  linea  recta 
T  Lancs-iii  fkircani  qua;  transivit  grad.  uiiuni  itilia  dt.\- 
•um  genu  Ophiurhi  ;  itemque  in  altera  per  crus  sequ<'ns 
ootis,  qu.f  tran^ivit  medio  loto  inter  superiortin  colobori 
t  caput  Bootis;  item  linea  ducta  per  Arcturum  medio 
Mt  loco  Inter  praBoed.  manua  Bootla  «t  ult.  cauda  Ursa: 
lajoris. 

A  pag^e  is  torn  out  at  the  beginning'  of  the  book 
'hich  may  have  contained  observations  prior  to 
.ugust  26.  There  is  a  note  in  Halley 's  handwritinfj 
n  the  inside  of  the  cover,  "  August  lO,  primum  visus 
d  initium  Leonts,"  which  evidently  refers  to  this 
amet,  but  need  not  necessarily  refer  to  liis  own 
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mother  and  rhild  whirh  would  never  be  displayed 
durinfj  the  ordinary  vi>itation.  Mr.  Macphersott  is  to 
be  heartily  congratulated  on  the  completeness  of  his 
record,  atid  on  the  dogged  perseverance  with  wliich 

*  f  i)  '*  The  Moi]ie-Urc  of  a  Golden  Ea^lr.  '  Photographed  .ind  He^cribad 
by  H.  U.  M^ptMisuo.  Pp.  45  +  31  moumetl  pUtcv  (Lomlon :  Withcrby 
and  Co.,  1909./ 

(})  Bulletin  of  the  BrillUi  Orniibologioa'  Club.  TMlt^Mi  hr  W.  R.  Ofilvic- 
Grani.  Vol  xnv.,  Report  oa  ibe  linmi|{ranu  of  Sumroei  Re*ideaU  la  the 
Spring  o(  i  ;  alto  Notes  on  lb«  Migraiory  Moveinrnu  aad  Record* 
rrce!reil  from  I.iKhthouu*  and  Ligbt-veticlt  during  lb«  Autaam  of  t907< 
Bv  the  Commiiiee  appointed  bjTtha  BrUitfa  OiaitlMW|lM»'Clubb  (Loadoo  : 
Wiiherttjr  and  Lo,,  lOoa.) 

(])  "  Cautlogoa  of  Canadian  BMa."  Byjolui  Maeoonand  JaaMB  M. 
Macoun.   Ppi,  v|B-l-76c+s«lil.    (Ottawa :  Goveramcat  Priatiac  Bnnan, 

(«)  "The  Bird*  of  the  Leeward  Ntandt.  Caribbean  Sea."     Bf  C>  B* 
Cory.   (Chicam:  Field  Muoeuoi  of  >'alural  Hi»tory,  loog.) 
(S)  "BintaaflUinoitandWiicoaMn."  By  C  V. Ciwy;  (CUeaga:  Piald 
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hp  carried  out  his  obsemilions  under  weather  condi- 
tions of  the  most  trying  and  discourat;in^  sort.  W  ind, 
rain,  slet-t,  and  intense  cold  companioned  him  ihrouj^h- 
out  the unbrokenly  wel  and  j^hioniy  ix-riod  of 
investigation- -from  April  to  July. 

The  eyrie  where  this  royal  mother  established  her 
nursery  was  situated  on  a  narrow  iedj^e  of  rock. 
200  feet  perpc-ndicularly  above  a  stream  "  in  a  dark 
gloomy  corrie  in  a  wild  deer  forest  "—which,  with 
excellent  circumspection,  the  author  does  not  more 
definitely  locate — "in  the  heart  of  the  Grampian 
range."  into  which  "  the  sun  penetrates  for  a  few 
short  hours  during  the  long  summer  day."  Here, 
with  the  aid  of  a  very  sympathetic  stalker,  the  recorder 
constructed,  within  a  few  yards  of  the  nest,  a 
■■  bothy  "  as  an  observatory,  so  well  disguised 
that  it  tieceived  the  "eagle  eyes"  of  the  parents- 
inlo .  ^iiitih_hi^_.cyiild  just   crowd   himself   and  his 


desire  to  read  this  diary  for  himsr-lf  in  ii>  entirety, 
unspoiled  by  disjointed  cjuotations.  He  will  follow 
with  unflagging  interest  the  mother  eagle  shelierinj; 
her  downy  chick  ;  fe<'ding  him  at  regular  hour?*  durinj; 
its  tenderest  days;  comforting  him  with  wonderful 
solicitude  on  the  af>proach  of  a  violent  thunderstorm; 
leaching  him  when  about  a  month  old—  how  to  fei-J 
himself  for  the  first  time.  The  diverting  manceuvrfs 
of  the  youngster,  his  games  with  himself,  and  hi* 
toilet  operations  as  he  grows  older  are  interesting!) 
recorded;  how,  alstt,  after  eight  weeks  old.  wh^n 
nearly  as  big  as  his  parent,  he  began  practising; 
exercises  by  which  he  .ncquire^I  strength  in  hi^  win>j< 
and  legs,  and,  in  addition,  a  fierce  hunger  and 
vigorous  appetite,  which  d<-manded  a  dail\'  ration  of 
two  grouse,  and  the  hindqunrlers  of  two  full-grown 
hares;  and.  finally,  how,  under  his  mother'*  instrur- 
tion.  his  tuition  in  aviation,  which,  every  day,  »a« 


i 


Kathcr  aiKl  Child.    I  rom  "  l  h«  H  i>i.«-'.iie  of  j  GoMtn       It.  ' 


cameras.  From  .April  23.  n^ot),  when  the  mother 
eagle  was  found  sitting  hard  on  two  eggs,  to  the 
end  of  July,  eleven  wii-ks  in  all.  we  are  made  par- 
takers, with  Mr.  Macphtrson,  <if  the  njost  intimate 
privacy  of  the  home-life  of  a  member  of  ;»  very 
exclusive  set  of  bird  society,  and  ^-ee  every  domestic 
incident  performed  naturally,  and  not  through  fear  or 
suspicion,  or  under  the  distraction  of  an  intruder. 
We  feel,  therefor*-,  at  the  close  of  our  vigils,  th.it 
there  is  little  we  do  not  know  about  the  upbringing 
of  a  prince  of  the  avian  blood  roy:il.  .ind  the  parental 
care  and  solicitude  of  the  hen-eagle  towards  lur 
offspring.  .About  May  13  two  eaglets  were  hatched; 
but  one  having  mysteriously  disappeared,  the  fortunes 
<  f  its  brother  .ilone  fortn  the  burden  of  this  history. 

It  would  be  unfair  to  the  author  to  extract,  as  one  is 
tempted  to  do.  the  more  intimate  and  touching  episod* 
from  his  well-told  story.      Every  ornithologist  will 

NO.  21  17,  VOL.  83] 


preparing  him  by  short  flights  for  his  fast  approaching; 
su|>reme  adventure,  when  he  must  fare  forth  for  thf 
first  time  into  space  "on  his  own."  Mr.  Macpher«^«n 
must  allow  us  to  quote  his  own  account  of  the  eaglet's 
last  hours  in  the  eyrie  : — 

"  .\t  length  he  step(K>d  forward  to  the  edge  of  th^ 
clifT  and  ga/cd  intently  upwards,  at  the  s.ime  time 
uttering  the  low  cheeping  note  with  which  he  had 
alw.iys  gn'<'te<l  his  parents'  return.  .  .  .  Then  sud- 
denlv  a  dark  form  flashed  up  the  corrie  and  hi> 
mother  swung  past  on  silent  wings  .  .  .  and  tried  to 
tempt  him  from  his  fastness.  But  the  Eaglet  wai 
imwilling  to  ol)ev.  .  .  .  Again  and  again  she  hovered 
round,  then  ;i  wild,  weird  crv  r.'mg  echoing  down  ihr 
glen.  For  the  first  time  1  h.id  heard  the  yelp  of  the 
.'idult  Eagle,  the  voice  of  the  Queen  of  Bird*  calling 
to  her  young.  .  .  .  The  Eaglet  cheeped  continuously 
till  ...  he  flapped  to  the  very  edge  of  the  abyss  .  .  . 
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listening  to  her  call.  And  now  he,  too,  changed  his 
cry,  his  voice  seemed  to  break,  and  the  adult  yelp 
.  .  .  bur^t  from  his  throat.  The  Eagles  called  to 
t.itli  oiher,  \<  Ip  answered  yelp.  ,  .  .  The  young  EapU; 
f;a2ed  around  liiiii  .  .  .  >pri-:iiJ  out  his  t;i.iiu  uiiitjs 
and  vanished  for  ever  from  my  sight  among  the 
Iedi;es  below.  .  .  .  The  &glet  had  left  the  oest  and 
had  flown." 

This  record  b  illustrated  by  thitty-two  beautifully 
clear  plates,  reproduced  froni  the  author*s  photo- 
f.'^raphs,  which  are  splendid  achievements  when  the 

difficuliii  s  tif  thf  sitii.ition  and  of  the  weathrr  .ir»- 
considiffd.  In  them  ihe  pajrlet's  history  is  depicted 
from  ihf  ftrt,'  to  the  d;»y  it  i;ikes  flipht  from 

the  nest.  Plate  j«,  Fatiur  and  Child  "  (Fig.  I ).  i> 
here  reproduced  by  courtesy  uf  the  publishers  as  a 
specimen  of  the  series,  every  one  of  whirh  K  worthy 
uf  the  ornithologist's  careful  study. 

(3}  This  is  the  fourth  report  of  the  Migration  Com- 
firittee  of  the  British  Ornithologists*  Club,  appointed 
in  N'nvrmbf  r,  tqr).},  for  the  purjwse  of  collecting  and 
collaiinjf  t  vidt  nci  n  i^arding  the  arrival  and  dispersal 
within  England  and  W.dis  ol  soinf  ihirt\  virieiK 
migratorv  which  winter    abroad    and  ne?.i 

within  thi-(-  hniii--.  These  reports  arc  based  on 
Ihe  records  supplied  by  voluntary  observers  on  land 
and  on  off-shore  lightships  and  lighthouses,  who  have 
tilled' Up  and  returned  to  the  committee  schedules  of 
Questions  issued  to  them.  Each'  report  deals  with 
tne  spring  immigration  and  the  chief  autumn  move- 
ments of  the  scheduled  birds,  the  one  under  notice 
being  for  the  auumin  of  u\^^y  and  tin'  spriiif,'  uf  i.k>S. 
It  opens  with  a  suniinary  of  the  wcathrr  t>'|)rir  ts  from 
M  uch  to  May,  IQ08,  the  perio«l  com  riiii,^  tlif  spring 
immigration.  The  Mcond  section  dttads  the 
chief  movem<'nts  observed  at  the  light-  di;iing 
the  same  period,  and  indicates  the  moon's  phase 
and  the  direction'  of  the  wind  on  each  occa- 
sion. Next  are  discussed  the  schedules  of  the 
thirty-three  spedes.  individu.-)11y,  each  accompanied 
by  a  ninp.  on  which  arc  plottrd  the  tiiore 
important  data  of  their  arriv.d  and  r-.i(iii,  Suiifsle- 
mentary  to  this,  tlie  main  and  inipuriant  porii<.in  f.f  thf 
report,  arc  recorded  obserxvitions  on  birds  not  specially 
scheduled.  The  migratory  movements  of  the  autumn 
of  H)o7  are  then  dealt  with,  but  we  regret  to  find  no 
meteorological  notes  associated  with  this  section,  in 
which  the  weather  conditions, have  a  special  bearing 
on  the  causes  which  impel  the  birds  to  start  on  their 
autumn  journey  southwards.  A  st.iiemeni  of  the  davs 
and  niehts  on  which  migration  was  recordeil  at  the 
lights  between  Spurn  ll'  .ui  ■.w.A  thi  Hristnl  ("h mn-  l 
during  the  autumn  of  11107.  and  n  li>t  of  tiif  <  ib-fi  v.  t 
close  the  volnitu'. 

The  report  calls  for  little  at  this  stage  in  the  way 
of  discussion,  .as  it  is  not  a  final  dicest,  but  a  further 
instalment  of  data  towards  the  elucidation  of  the  great 
Rivstery  of  bird-life,  compiled  with  great  care  and 
labour,  for  which  ornithologists  generally  will  desire 
to  offer  their  grateful  thanks  to  the  committee.  Nor 
is  there  mvich  in  il-^  cotilnds  dr-..  rvint;  of  criticism, 
except,  ncrh.iDs.  (o  direct  the  editor's  .Tttention  to  the 
rather  irritnting  omis'.inn  froin  the  m.-ip^  of  the 
elucidatory  ]e(,'ondv  uhich  anpeared  on  those  of  some 
of  the  earlier  n  ports,  especially  as  no  explanation  is 
given  in  the  text  of  the  various  symbols  emploved  in 
any  of  tfie  maps  in  the  report  under  review.  In  the 
two  maps  devoted  to  the  "swallow,"  in  the  first  re- 
port, for  instance,  we  find  that  a  date  within  a  circle 
was  employed  .-is  the  <;vmbol  for  "2nd  mieration  "  on 
the  one  map.  ;is  well  .as  for  "5th  migration"  on  the 
other:  while  on  that  for  "  t!ie  ni£;htjar  "  it  stands  for 
"main  migration."  In  other  maps  the  '5th  migra- 
tion "  is  represented  bv  the  date  within  a  triangle. 
It  woukl  be  a  ereat  advantage  if  in  every  map  the 
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same  wmbols  were  used  to  indicate  the  same  migra- 
tion. Failing  this,  those  used  in  each  map  should  be 
printed  upon  it.  On  the  map  devoted  to  the  bl.ack- 
cap  in  this  report  (p.  74),  we  find  circles.,  squares, 
ellipses,  and  paraileloi.;ram-;,  with  nu  explajiation  of 
ihcir  import,  the  >oif  lej^and  being  ".M  =  May;  all 
other  dates  are  in  .April  '  l  urther,  on  consulting  the 
letterpress  of  the  schedule  for  the  same  bird  (p.  75}  we 
read,  "  the  earliest  arrivals  were  reported  from  Glou- 
cestershire on  the  loth.  i4ih,  and  aist  of  March,  and 
these  were  followed  by  a  pair  in  De»"onshire  on 
the  28ih  " ;  \Tt  on  referrmg  tu  its  map  we  di-covcr  no 
entry  for  any  ol  these  dates  in  the  shires  nanu-d;  nor 
is  the  bird'-  e.irlicst  appearance  in  Wiltshire,  on 
.April  b,  indicated  on  it,  yet  tluu  uf  the  13th  is 
entered,  although  it  is  stated  in  both  cases 
that  ■  the  great  proportion  of  the  records  were  of 
single  birds."  -Again,  the  same  species  i>  noted  at  St, 
.  Catherine's  light  on  April  10  and  11,  and  the  date  is 
plotted  on  the  map.  unenclosed  by  a  line;  its  occur- 
rences fur  .\pril  -'7~.io  i*""?  surrounded  b\  an  ellipse, 
while  the  dates  of  birds  arriving  four  days 
l.itei  are  enclosed  in  a  paralleKigram ;  yet  the  two 
ri-ct»rds  can  hardly,  wc  imagine,  be  assigned  to  a 
separate  migration.  Without,  tiii  refore,  a- legend  or 
explanations  in  the  text  it  is  difhcult  to  follow  comfort- 
ably the  map  entries,  the- plotting  of  w  hich  must  cost 

I mulch  in  time  and  in  money.  -  Indeed,  it  may  be  a 
matter  for  consideration-  whether,  at  this  preliminary 
,  stage  of  the  inquiry,  they  might  not  be  dispensed  with, 
,  without  much  loss,  seeing  that  the  "chronological 
>umnt  irv  "  under  each' specics  supplies  all,  and  more 
than.  I  he)  do. 

The  time  is  yet  t.ir  di-iaiu  w  tien  a  dige-t  ul  the  \  .iiu- 
able  records  in  this  report  and  its  three  predecessors 
can  be  attempted.  It  Joes  seem,  however,  that,  unless 
simultaneous  observations  can  be  taken  over  a  far 
wider  area  than  a  portion  of  the  British  Isles,  the  true 
solution  of  the  intricate  and  baflling  problem  of  migra> 
tion  win  not  be  great h  .idvanced.  Besides  ascei^taiiiing 
the  flight-lines  of  the  birds  .irriving  in  or  departing 
from  England  and  Wales,  the  state  of  the  weatln  r  .and 
the  .ahnndatU"'  or  -c.ircitv  of  ttnni  .it  these  petiod-.  we 
^  want  to  discover  wlirr.ce  the  individu.il  birds  that 
reach  us  in  spring  -;.(it-ii;  wIht"  those  that  rvcst 
within  our  shores  in  autumn  actually  si>end  our 
winter;  why  they  adopt  the  particular  routes  they  do; 
why  they  hasten  to  "change  their  skies "  now -to  the 
north,  now  to  the  south;  if  the'  nine  individuals  and 
their  young  invariably  follow  the  same  route  in  going 
and  returning ;  and  if  they  and  their  young  drop  out 
[  of  the  migrating  flock  e\Tty  year  at  the  ^ame  place<t 
in  order  to  "build  and  bri>od  in  their  old  haunts." 
1  The  pressint;  nerd  in  nii^'r.ition  inc]uiry  is  for  the 
systematic  marking  in  very  large  numbers,  not  only 
of  nestlings,  but  of  old  birds,  in  this  country  and  on 
the  Continent  of  Europe,  during  boll*  the  summer  and 
the  winter  visitation,  out  also,  which  is  equally  impor« 
tant,  of  those  that  spend  our  winter  in  southern  lati- 
tudes, and  at  various  halting  places  of  the  ranges  of 
the  «f)ecie,  from  fm-the-t  north  to  furthest  south,  in 
the  .\-iat:c,  F.iiro-.Vfricaii,  and  ihc  American  con- 
tinents. 

If  the  mark  attached  to  the  birds  were  a  small 
facetted  ring  of  aluminium,  a  light  metal  which 
long  retains  its  brilliancy,  it  would  often  attract  the 
eye  by  flashing  in  the  sun,  and  thereby  many  birds 
would  be  detected  as  marked  individuals'  bv  interested 
or  chance  observers  on  the  look  out  for  them,  in 
districts  especially  where  such  labelling  was  known 
to  have  taken  place.  The-  birds  could  then  be  fol- 
lowed  tip,  temporarih  cafitnred  for  their  mark  to  be 

1 recorded,  and  then  liberated,  and  the  record  thereafter 
promptly  published,  lentil  some  such  united  action 
and  extended  system  for  identifying  the  movements 


Digitized  by  Google 


376 


NATURE 


[May  26.  1 9 10 


ol  individual  birds — their  actual  rouiss  ol  travel,  thdr 
retreat  during  our  winter,  and  their  home  in  our 

spring"  and  summer-  is  adopted,  there  appears  little 
hopt"  of  our  ignorance  of  the  iii)  sltry  ot  jiii^^'raiion 
twjini^  quickly  or  greatly  dissipated.  We  suggfst  thii 
subject  tor  cunsideration  at  the  approaching  Iniir- 
national  Ornithological  Congress  in  Berlin. 

(3)  The  "Catalogue  of  Canadian  Birds."  by  the 
Maoouns,  father  and  son,  is  an  endeevour,  successfully 
carried  out.  "to  hring  logcthtr  f..ci>  nn  thf  range 
and  nesting  habits  of  all  l)it(!>  knuvvn  m  r<  sidf  in, 
«!iigratf  to  or  visit  tlx-  northern  part  of  tlic  con- 
tinent," including  Newfoundland,  Greenland,  and 
Alaska.  The  auuiors  enumerate  7bS  species  as  the 
avifauna  of  the  region  indicated.  There  is  a  lull 
account  of  the  distribution,  nesting  habit«.  and 
tion  of  each  species,  with  many  intertstin;::  ni>t>  s  on 
their  habits  and  life-history.  .An  introductory  note 
by  the  director  statts  that  the  present  vnlutne  is  an 
enlarged  and  to  a  great  extent  re-writi»'n  edition  of 
a  previous  catalogue,  in  three  parts,  which  became 
exhausted  immediately  after  publication.  This  is 
excellent  evidence,  not  only  or  the  Interest  taken  by 
the  public  in  the  birds  of  their  own  country,  but  of 
the  value  to  ornithologists  generally  of  the  work,  for 
which  we  have  nothing  but  rommendation — except  10 
s.'»v  that  it  deserve-;  a  bpttor  binding— and  to  express 
the  iiopi-  that  tlio  saiiK-  fortune  may  be  in  store  for 
the  present  edition  which  attended  its  pn-decessor. 

f4  and  5)  These  two  volumes  belong  to  the  series  of 

SubUcations  beini;  issued  by  the  Field  Museum  of 
ratural  History  in  Chicago.  Both  are  by  Mr.  C.  B. 
Cory,  the  curator  of  the  Department  of  Ztxilogy.  The 
first  of  these,  on  "The  Birds  of  the  Leeward  I  elands," 
cnunvrates  all  the  species  inhabiting  .\ruba,  (  uracoa, 
Bonaire,  Islas  de  Aves.  Los  Roques,  Orchilla,  Tor- 
tugfa,  Blanquilla,  Los  Hermanos,  the  Testigos,  and 
Har^rita.  The  collections  were  chiefly  made  by  Mr. 
J.  P.  Ferry  and  Dr.  N.  Dearborn.  Eadi  ishmd  ts 
di  lit  witli  stparately,  the  list  nf  birds  from  each  being 
prefaced  bv  a  short  account  of  the  island  and  a  list  of 
its  ornitholoLrical  literature.  Dr.  Hartert,  no%s  of  Tring. 
had  previously  visited  the  larger  islands  of  the  group, 
and  has  described  in  detail  their  avifauna  in  the  Hon. 
Walter  Rothschild's  HomMUs  Zociogkae,  and  in  the 
this,  so  that  in  few  of  them  were  there  many  novdties 
to  be  expected.  Nevertheless,  five  new  species  and 
three  new  subspecies  were  discovered,  chiefly  on  the 
small*  r  isit-ts  which  Mr.  Cory*s  eiwrgetie  coUeeton 

were  iUv  first  to  visit. 

Mr.  Cory's  second  book  is  a  much  more  pretentious 
vtdume,  and  includes,  "as  far  as  known,  all  species 
and  subspecies  of  birds  that  occur  in  Illinob  and 
Wisconsin,"  the  total  number  being  36(5  (not  -^qR.  .as 
stated  in  the  preface),  with  descriptions  of  their 
various  plumages,  nests,  and  eggs,  and  geographical 
distribution,  together  with  more  or  less  brief  bio- 
graphical notes  concerning  them.  It  is  more,  how- 
evor,  than  an  avifauna;  it  is,  in  addition,  an  ornith- 
ologv  for  ten  advanced  students.  The  book  is 
divided  into  two  |Mtrls,  the  first  devoted  to  a  key  to 
the  families  and  species,  and  tlie  second  to  biograph- 
ical n<i|i  s  on  till-  spccifs.  No  fou  r  r  tlian  .-74  pagt^i 
arc  j;;iv<  n  to  thf  kt'v,  which  is  con-.(ructed  ou  a  >(rii'> 
of  hii;hlv  artificial  characters.  In  the  first  place,  the 
birds  are  divided  into  two  gnat  divisions — water 
birds  and  land  birds.  In  the  former,  Mr.  Cory  in- 
cludes landrails,  herons,  f^den  plovers,  and  pee^ts 
fbecause  thrv  may  sometimes  fee  found  feedrnor  near 
water  vet  ospreys,  sea-eagl*";,  and  kingfishers, 
which  find  their  food  chiefly  in  that  element,  are 
classed  .. s  land  birds.  The  collect' r  with  n  bird  in 
bis  hand  must  first  decide  whether  it  is  a  land  or 
a  water  species,  and,  having  determined  this  (not,  per- 

NO.  2117,  VOL.  8.^] 


Ih^,  as  Mr.  Cory  would},  he  must,  in  ocder  to  na 
down  the  family,  enter  tables  prepared  for  tSm  wecari- 

mg  to  the  inngth  of  the  wing.  "  A  large  strirs  of 
(specimens  h.is  siiown,"  sava  Mr.  Cory,  liwi  whik 
adult  birds  ot  th<  same  >pecies  differ  considerabhr  m 
kngili,  the  wing  measure  is  very  constant."  tLecm. 
in\t-siigations  have,  however,  snowed  tbk  siataneot 
to  be  fur  from  true.  Wings  vary  greatly,  not  ctif 'm 
actual  length  in  different  indhridnnb  of  the  snne 
species,  but  the  wing  feathers,  the  primaries,  for  ir.- 
stance,  vary  in  length  in  dilfirent  proportions.  Erm 
Mr.  Corj-'s  tables  show  this.  I  he  ^pt-cies  Passer- 
hcrbulus  f  !)  caudacutus  ncLwin  i^  10  be  found  in  a 
group  with  wings  from  i'75--:  5  inches;  alsO  b  * 
second,  with  wings  from  2't5-3'37  inches  long,  atvdl 
as  in  a  third,  wim  wings  from  2'37-2'75  inches!  Ex- 
amples of  the  same  sort  are  numerous,  .\noth  t  sprti  - 
appears  in  one  group  as  having  "belh  cle.ar  \eliuvv  , 
in  a  second  with  "underfronts  yell  ivv  or  grceni>'i 
yellow,"  and  in  a  third  with  "  under-parts  pak 
greenish  yellow," 

A  curious  error  occurs  on  p.  114.  where  an  ilfea** 
tration  entitled  "first  five  primaries  enargtnslt: 
Bald  eagle,"  is  drawn  with  six  primaries  !  The  authcr 
here  adheres  also  to  a  method  of  enumerating  ihr 
primary  quills  which  has  long  Ihcm  t;i\en  up  b'"  all 
modern  ornithologists,  who  number  these  (eatben 
from  the  carpal-joint  outwards,  and  not  fnm  dit 
point  of  the  wing  inwards. 

The  second  and  really  valuable  portion  of  the  wwk 
deals  with  the  history  of  the  365  species  found  in  At 
two  States,  in  which  the  very  numerous  (and  ruA 
lerit,  bo  It  said'i  illustrations  .ippearing  in  the  key  cr» 
all  needlesslv  repeated,  thus  adding  greatly  to  the  C0« 
•and  to  the  bulk  of  the  book.  The  volume  is  beauti- 
fully printed  on  a  fine-surfaced  paper,  and  is  woniij 
of  a  better  binding  than  the  flimsy  paper  covers  in 
which  it  is  issued;  but  it  would  be  inmitly  impravel 
fey  httving  the  mtem  of  keys  to  the  faiBiliM  eni 
spedea  retooddted  and  much  oondciued. 


PORTUGUESE  ZAMBEZI  A. ^ 

FOR  the  pictures  atone  this  book  is  worth  pur- 
chasing. ^^"c  have  rarely  seen  in  anv  similar 
work  dealing  with  .Africa  a  better  colliction  of  admir- 
able photograj)hs  which  are  apt  ilhisir.itions  of  tlK 
text.  The  book  is  not  written  round  the  illustratjco*, 
nor  are  these  photographs  stuck  into  the  work  •ith- 
out  relation  to  its  text  and  purport,  if  Mr.  Maughst* 
had  further  confined  himself  fn  his  text  to  Ids  o*b 

[ler^onal  obser\'ations  of  this  relatively  vast  region  t*f 
Portuguese  Zambezia,  and  to  his  uwn  theories  hssti 
on  his  persoitil  1  >!>-.*  r  \  at  i<  ic.s  and  1  A])- rit  ;;t '•,  ihcr 
would  be  nothing  in  the  book  to  criticise  unfaixwi- 
abl}.  Hut  he  has  conceived  it  necessary*  to  bont>« 
largely  from  the  works  of  other  writers,  bonoaiwp 
whtch  he  frankly  adcnowledges  in  tlie  pfeCMX,  M 
which,  one  tiiight  plead,  were  quite  unoeoemiy  id 

his  purpose  in  view. 

Siuuehow  or  other,  a  mischievous  Idea  h.t^  spread 
amongst  many  writers  on  Africa  of  late  year*  that 
it  is  not  sufficient  for  them  to  relate  their  own  expert 
enoes  and  to  describe  a  portion  of  the  countiy  ^ 
have  visited,  but  that  their  work  must  mskc  •> 
attempt  at  being  encyclopaedic.  If  they  write 
historians  of  their  own  personal  researches,  then  ^ 
feel  obliged  to  give  summaries  of  linguistics,  narcrtl 
history  in  general,  or  botany,  which  they  cxtrao  ir«^ 
alreaay  published  worlcs,  and  again  set  ferth  dtNr 

>  "  Zambtiia  :  a  r,«nenl  Dctcriptioa  of  the  Vallry  of  th«  Zustea 
from  il»  Delta  lo  the  Rivei  AriMnswa,  with  i»«  HUtory,  Agnoiln"*. 
Fauna,  and  Etbaegrapbr."  Bf  8.  C.  F.  Mauffcaa.   IV  •irf^il:  ^ 
mmpt  and  HhuifMigM^  (Laadaa;  J«b«  Manaii^  tyia)  Pkiv  «|»  •* 
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as  due  to  their  own  original  research,  or,  quite  fairly 
(as  does  Mr.  Mauj^ham),  as  the  work  and  conclusions 
of  other  people.  But  in  this  transposition,  not  having 
sufficient  technical  knowledge,  perhaps,  they  allow 
themselves  or  their  printers  to  mar  these  summaries 
with  ridiculous  mistakes  in  names,  English  or  Latin, 
or  they  repeat  the  few  errors  of  the  persons  from 
whom  they  borrow.  Mr.  Maugham  docs  more.  He 
adds  a  little  acid  to  his  work  by  recounting  the 
iheories  of  his  predecessors  or  fellow-travellers  (and 
very  often  misinterpreting  them  in  the  rep>etiiion)  and 
then  holding  them  up  to  ridicule ;  while  at  the  same 
time  it  is  patent  to  a  specialist  that  he  has  not  taken 
the  trouble  to  understand  what  appears  to  him  absurd. 
I  pointed  out  the  same  tendency  in  an  earlier  work 
of  his,  in  which  he  chose — one  docs  not  know  why — 
to  ridicule  theories  of  the  origin  of  the  Bantu 
languages  set  forth  by  English  and  German  philo- 
logists, while  by  his  own  confession  (and  certainly 
by  the  evidence  in  his  text)  he  was  without  special 
know  Ictli^c  <it 
the  subject. 

If  it  were  not 
for  this  dosire 
on  his  part  t«> 
have  a  dig  at  all 
and  sundn.'  w  ho 
hare  at  one  time 
or  another  writ- 
tfn  on  the  coun- 
tries of  South- 
East  .Africa,  ho 
would  have 
friven  us  a  most 
agreeable,  as 
well  as  a  most 
interest! n  g , 
book ;  for  when 
he  confines  him- 
self to  his  own 
researches  and 
observations  he 
arouses  the  in- 
terest of  the 
read  er  and 
««cures  the  ad- 
hesion and  re- 
spect of  those 
who  know  Africa 
as  well  as  he 
does,  or  even 
better.  The 
reader's  atlen- 
*'on  should  be 
directed  to  the 
author's  sensible 
the  proportions 


might  be  preserved  for  the  intelligent  appreciation 
of  later  generations.  He  cites  this  example  of  the 
falsity  of  the  theory.'  There  is  a  considerable  region 
of  desolate  countrj'  lying  between  the  west  bank  of 
the  Shir6  River  and  the  north  bank  of  the  Zambezi 
up  to  the  vicinity  of  Tote.  In  this  district,  across- 
which  passes  the  Cape-to-Cairo  telegraph  line,  there 
arc  few  human  inhabitants,  and  there  is  absolutely 
no  wild  game.  Yet  here  the  tsetse  swarms,  as  it 
does,  possibly,  nowhere  else  in  Africa;  in  fact,  its^ 
extraordinary  abundance  has  driven  away  most  of  the 
human  inhabitants  because  they  have  found  it  impos- 
sible to  keep  any  form  of  domestic  animal.  Now,  if 
this  district  swarmed  with  game,  one  would  be 
justified  in  supposing  that  by  destroying  the  game  one 
might  drive  away  the  tsetse.  But  apparently  the 
Glossina  flies  have  made  life  unbearable  for  all 
creatures  that  do  not  fly  or  burrow  in  the  ground,  and 
yet  they  continue  to  swarm. 

Mr.  Maugham,  however,  is  not  always  consistent 


/ambuun  GoMimitbi  :  and  Huu  built  upoo  Piln.    tram  "/ambciia." 


remarks  on  pp.  157-9.  as  to 
of  the  European  hold  over 
the  southern  half  of  .Africa.  These  should  be  a 
corrective  to  any  excessive  exultation.  In  several 
directions  also  he  renders  service  to  the  very  few 
persons  in  the  United  Kingdom,  and  to  the  three  or 
four  individuals  in  the  southern  half  of  Africa,  who 
are  foolish  enough  to  care  for  the  preservation  of 
big  game  and  of  interesting  birds  and  beasts.  He 
points  out  with  absolute  truth  the  nonsense  of  the 
theory  that  connects  the  spread  of  the  Glossina  tsetsc- 
fties  with  the  abundance  of  big  game :  the  theory 
which  is  quoted  by  the  officers  of  the  British  South 
Africa  Companv,  and  of  other  great  companies  con- 
trolling South  Central  Africa,  and  by  the  thousam1>  of 
"sportsnTcn  "'  now  sw.arming  over  Africa  and  slaying 
fwything  right  and  left,  as  their  justification  for 
spurning  game  regulations  and  mocking  at  the 
attempts  of  a  few  "  fanatics "  who  think  that  at  any 
rate  a  selection  of  the  big  and  interesting  wild  beasts 
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in  his  desire  to  create  a  little  tolerance  for  the  exist- 
ence of  beasts  and  birds,  not  as  yet  of  interest  to 
South  African  settlors  or  sportsmen.  He  says  con- 
temptuously that  '■  the  rhinoceros  will  have  to  go." 
but  gives  no  justification  for  such  an  utterance.  Ta 
the  intellectual  interests  of  the  world  the  two  forms 
of  existing  African  rhinoceros  are  quite  as  important 
as  (let  us  say)  the  moderate  prosperity  of  a  few 
European  settlers. 

But,  of  course,  the  only  proper  solution  of  this  Ques- 
tion in  Zambezia,  as  well  as  elsewhere,  is  the  marking 
off  of  game  preserves  which  shall  grow  by  degrees 
into  national  parks,  and  shall  harbour  and  sustain 
the  wild  fauna.  In  the  intervening  regions  the  land 
must  be  given  up  to  exploitation  by  man,  black  or 
white,  and  any  game  straying  beyond  the  reserves 
should  receive  no  protection.      But,  of  course,  the 

'  Further  support  \\  given  to  hi»  f»m«ili»  m  lh»  very  inlemlins  «rticle  on 
(he  flora  and  fauna  of  Neamiland  ()>y  Majot  Lug^td)  ju>t  |jubluh«d  in 
ibe  Kew  iiulteliji  and  dcscrring  •pei.ial  ooiicc 
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farce  of  the  "reserve"  system  at  [■rf->rnt  is,  first, 
that  the  local  white  and  black  populutton  do  not  obey 
the  law,  and  the  local  authorities  seldom  enforce  it, 
and  second,  that  the  Government  is  somcv^hat  too 
ready  to  set  aside  the  (aw  in  favour  of  distinguished 
sportsmen. 

la  no  b(X>k  which  the  reviewer  has  vet  seen  have 
the  great  beasts,  the  larnisrapes,  and  the  people  been 
more  admirably  photographed  than  in  this  work  on 
Zanibt7ia,  while  at  the  same  time  due  justice  is  done 
to  the  Portuguese  towns,  the  Portuguese  officials, 
and  generally  to  such  civilisation  as  Portugal  has  been 
ab'e  to  introduce  into  these  lands. 

H.  H.  lOKNSTON. 


PELLAGRA  AND  ITS  CAUSE. 

A GOOD  deal  of  notice  has  been  taken  lately  in 
medical  journals  and  in  the  newspapers  of'  the 
disease  pellagra.  It  is  difficult  for  BritMh  folic  to 
realise  the  scourge  this  disca<ie  causes  in  many  coun- 
tries, but  chiefljr  in  Italy,  Koumania,  Spain,  Tyrol, 
.nul  oihi T  cimntrics  in  south-eastern  Europe.  In  the 
L  luted  States  of  America,  pellatjra  has  spread  recently 
to  an  alainiiiii,'  i  \teiit,  and  in  several  liritish  colonies 
and  protecioratts,  inarkcUly  the  West  indies  and 
Egypt,  pellagra  is  a  serious  ailment.  Persons  who 
contract  the  disease  present  a  train  of  symptoms 
which  may  be  summarised  as  follows  : — "sunburning  " 
of  face,  neck,  chest,  and  hands  is  an  early  and  very 
prevalent  maoifestadon;  stomachic  and  intestinal 
catairh;  fcverishness ;  skin  rash;  lassitude  and  weak- 
ness. Spring  and  autunm  recurrences  continuing  lor 
\Lar5  further  lend  to  mental  excitement  and  bodily 
weuknt'bs,  leading  all  tuu  frequently  to  lunacy  and  a 
fatal  issue. 

The  disease  has  hitherto  been  attributed  to  eating 
damaged  maize,  which  is  so  largely  consumed  as 
'polenta,"  the  "porridge"  of  Italy.  '  In  the  United 
States  maiae  is  termed  Indian  com,  and  under  various 
names  it  is  used  in  many  countries.  In  1905  Dr. 
t^.  W.  Sambon,  at  a  meeting  of  the  Tropical  Section 
of  itie  British  Medical  Association,  criticised  tlie 
.icci'[>te(l  theory,  pointing  out  that  [ullagra  did  nut 
seem  to  be  a  food  disease  or  due  in  atu  \\a\  to  un- 
sound maize,  but  that  in  all  pr«ibabilily  it  was  due  to 
a  parasite — a  protozoon.  Dr.  Sambon  supported  his 
theory  by  arguments  based  upon  the  well-established 
printciples  applicable  to  protozoal  infections,  and  put 
in  a  form  which  appealed  to  men  of  science.  His 
theory  j^ained  adherents  until  It  gradually  came  to  be 
con-idered  a  duty  to  humanity  and  to  science  that  the 
question  should  be  fully  inquired  iiitc).  With  this 
object  in  \  ie\v,  a  Pellagia  I  tive-.ii;4ati<'n  ( "onimittec 
was  formed  in  London  by  Mr.  James  Cantiie,  and  Dr. 
Sambon  was  sent  to  Italy  on  March  20,  igio. 

At  present  the  field  commission  in  Italy,  consisting 
of  Dr.  Sambon  aiul  his  assistants,  is  engaged  in 
inquiring  into  the  epidemiology  of  pellagra,  Manv 
|)enagrous  districts  in  northern  Italy  have  been  visited 
and  the  banks  of  the  streams  searclied  for  |)o>s;blt 
carriers  of  the  disease.  The  In  Id  coinnii~5ion  has 
come  to  the  conclusion  th.it  j>ella^,'ra  ijccurs  amongst 
the  rtiltivators  and  not  aniont^'st  th--  consumers  of 
nuii/e;  that  it  is  the  agricultural  labourer,  not  the 
town  dweller,  who  suffers  from  pellagra,  and 
thai  it  is  whilst  working  in  the  field  that 
the  labourer  becomes  infected.  In  a  telegram 
dated  Rome.  May  13,  and  published  in  the  Ttmrv, 
May  14,  Dr.  Sambon  states  that  it  "has  been 
definitely  proved  that  maize  is  not  the  cause  of 
pellagra."  In  addition  tiie  lebf^'rani  assures  us  that 
"  the  parasitic  conveyer  is  the  i>itnultum  reptans." 
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The  Simulium  is  a  species  of  fly  commonly  called  t 
"sandfly";  its  larvae  are  met  with  on  the  rocks  and 
stones  along  the  streams  in  pellagrous  countries,  and 
Dr.  Sambon  seems  to  connect  this  fly  with  the  apnad 

of  pellagra. 

So  far  as  we  know.  Dr.  Sambon  has  not  found  ihf 
parasite,  nor  is  there  direct  proof  that  the  Simuliun 
is  the  actual  carrier.  That  he  ha^  iound  crtii-<  f.  r  h' 
statement  that  eating  maize  is  not  tht  c m-s-  <.)i  thi% 
disease  is  highlv  pr<il)  if)le.  for  st  \eral  men  <if  science, 
such  as  Babes  fRouniania)  and  .Alessandrini  (Ro:ti(  1 
have  declared  in  favour  of  Sambon 's  theory,  and  hav. 
been  worlcing  on  the  lines  suggested  by  him  for  tbf 
elueidaUon  o!  pellagra.  Even  with  the  announoemem 
above  quoted,  staling  what  worlc  has  been  done,  tfwrt 
is  much  yet  to  do.  Questions  of  the  kind  are  n-v^ 
settled  in  a  dav.  and  it  may  take  years  of  inquir. 
before  we  h.i\e  lina!l\  sedlcd  what  Dr.  Sanibon  hi'. 
50  well  begun. 

The  fact  that  it  is  a  duty  to  humanity  and  tv> 
sdencc  that  pellagra  should  be  investigated  does  not 
nrovide  the  necessary  money,  and  the  committee  ia 
London  has  endeavoured  to  Iceep  the  inquiry  goiw 
by  atypealing  to  friends  to  hdp.  So  far  some  SfjL 
have  been  actually  collected,  and  further  sums  havebJen 
guaranteed ;  bvit  evi  ri  sliould  the  novernment  favoij 
die  work  b\  rontrilnitini;  the  f 50/.  v\!i!ch  the  cor:- 
mittee  was  led  to  believe  might  l>e  the  ca--'  ,  tb.-  -.ain 
is  quite  inadequate,  and  unless  further  donation*  ar^ 
speedily  to  hand  the  field  commission  must  be  recalieti 
from  Italy  in  a  fortnight.  .Sir  Lauder  Brunton,  Ban. 
is  tl>e  chairman  of  the  committee;  Prof.  F.  M.  Sard- 
with  viee>«hdrman;  the  bankers  are  the  London  and 
South.We8tern  Bank,  Great  Portland  Street  brand); 
ruul  donations  may  l>e  sent  to  the  treasurer,  Dr, 
("lenient  (.odson,  Sj  Brook  Street,  W.,  or  to  Mr. 
[atnes  ("andie,  140  Harle\-  Street,  London,  W.. 
honorary  secretary.  Pellagra  Investigation  Committed. 


NOTES.  ' 

For  some  time  past  a  scheme  for  the  distributioa  tt 

time  signals  by  wireless  telegraphy  has  bMn  mooted  with 
the  view  of  assisting  navigation  and  for  the  determination 
of  longitude.  The  Eiffel  1  ow  r  in  Paris  snd  th^  surr  ni: 
of  Teneriffe  have  been  proposed  as  suitable  sites  for  tht 
emission  of  these  signals,  and  we  now  learn  that  the  pUn 
for  which  M.  Ik>uqu<>t  dr  la  Grye  and  Commandant  GujM 
are  more  especially  responisible  is  so  far  complete  that  the 
lirst  signals  were  dispati  tv-d  fruni  the  former  station  a: 
midnight  on  May  aj.  The  Paris  correspondent  of  ihs 
Morning  foH  States  that  Paris  time  was  transniiit«d  fron 
the  observatory  by  way  of  the  Eiffel  Tower  bjr  wMets 
telegraphy  to  iiTI  wiretem  itatlons  and  ships  fitted  vidi 
wii-li  ss  .Tpp.'ii  .I'us  wi'.llin  .1  r.ulius  of  between  2500  anJ 
3000  miks.  '1  lie  system  is  an  automatic  one,  and  a  Mor* 
sign  is  sent  into  space  first  at  midnight,  again  two  n)inut<-<t 
after  midnight,  and,  linallyi  four  miaates  after  mid- 
night. Thus,  steamers  furnished  with  wireless  telegraphic 
;ip[i:ir;ilvis  wili  no  doubt  be  pl.i.  1  d  in  a  mor'-  f.^'.oiirat'l' 
position,  but  the  suggestion  th.u  has  been  made  in  some 
qaartera^  that  chronometers  r.m  be  dispensed  with, 
premature.  The  receipt  ol  a  signal  will  not  ensUe  a 
ship  to  determine  its  position  or  even  its  longitude.  AO 
j  it  will  ilii  is  to  give  the  error  of  the  chronometer.  Thf 
ship's  officers  will  not  be  able  to  forgo  the  use  of  Sumnw 
lines  and  Otli<-r  deviers,  and  for  these  the  knowledge  tl 
kical  time  and  the  use  of  a  ship's  chronoRMters  mil  k 
eonventent.  Tt  may  be  desirable  'to  point  'out  here  what 
is  thi-'  kinrl  of  error  in  longitude  to  which  In  ihrne  d»v' 
of  accurate  navigation  a  sfiip  is  liable,  or  what  it  she 
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aiu'iunt  of  error  which  the  employment  of  telegraphic 
signals  can  MMTCCt.  Of  course,  the  error  accomuldtrs  with 
the  time  at  sea,  but  a  ship  that  carries  three  chrono- 
meters, the  usual  number  !n  a  wetl-found  ship,  should  not 
after  100  days  be  in  doubt  about  the  longitude  by  a 
greater  quantity  than  twenty  seconds ;  usually  it  is  much 
At  the  equator  this  woukl  amount  to  an  uncertainty 
of  about  five  mileiii,  in  the  longitude  of  Paris  correspond- 
ingly less  ;  but  the  number  of  ttme  si|*na1«  icattered  over 
rh'^  world  is  now  so  larjje  tb  vrrv  ^t- mni  r  li.i-  'li  ■  nppor- 
luniiy  of  correcting  its  chronometers  much  more  frequently 
than  is  suggested  here.  While,  therefore,  we  welcome 
every  advance  which  increases  accurAQT  and  deowmstrates 
tiK  value  of  scientific  application,  we  cannot  consider  that 
the  practical  benefits  of  the  scheme  will  be  Immediately 
apparent. 

.Mr.  J.  B.  TvRRU-l.  has  been  elected  picsidenl  of  the 
Canadian  Institute«  the  oldest  scientific  society  tn  Canada. 

\Vk  re^jrf-t  to  see  the  announcement  of  the  death,  on 
May  a  J,  at  eighty  years  of  age,  of  Mr.  J.  B.  N.  Hennessey. 
F,R.S.,  late  deputy  surveyor-general  in  charge  of  the 
Trigonometrkal  Surveys,  Stirvi  v  of  India. 

In  oonse<|uence  of  the  death  of  King  Edward,  the  council 
of  the  Institution  of .  Civil  Engineers  has  decided  not  to 

hi  ld  .1  ronvcrsazione  this  \r  :ir.  The  eif>htecnth  "  Janv  s 
Forrest  "  lecture  will  be  delivered  at  the  institution  on 
June  sa,  at  8  p.m.,  as  already  announced. 

PBOF.  R.  W.  Wood,  of  the  Johns  Hoplcins  University. 
Baltimore,  w-itl  spend  (he  coming  autumn,  winter,  and 
spring  in  England  and  on  the  Continent.   He  has  accepted 

invitations  to  deliver  the  ThotTi;i«  Vtiung  oration  of  the 
Optical  Society  and  the  Traill  Taylor  lecture  before  the 
Royal  I^hotographie  Society,  and  will  arrive  in  t^ondon 

early  in  October. 

On  Tuesday  next.  May  31,  Mr.  C.  J.  Holmes  will 
begin  a  course  of  two  lectures  at  the  Royal  Institution  on 

"Heredity  in  Tudw:  .tcl  Sr-.i.irt  Portraits";  on  Thurs- 
day, June  2,  Major  Roji.dd  Ross  will  deliver  the  first  of 
two  litui.-T  <m  "Malaria";  and  on  Saturday,  June  4, 
Prof.  J.  A.  Fleming  will  commence  a  course  of  two 
lectures  on  "  Electric  Heating  and  Pyrometry  "  (the  Tyn- 
dall  lectures). 

Tlir  K'li;^,   O'l  till-'   rf rouim'-tnIaTioii   of  tlv^  ITniiiP  ?>>"ii"e- 

tary,  has  approved  of  the  reconstitution  of  the  Kovitl  Com- 
mission on  Mines  for  the  purpose  of  an  inquiry  into  the 
health  and  safety  of  persons  employed  in  metalliferous 
mines  and  quarries.   The  new  commission  will  consist  of 

Sir  Henry  Cunyngli.iin' .  K  C  B.  (chairman),  Mr.  R.  A.  S. 
Rcdmavne.  Dr.  J.  S.  lialdanc.  F.R.S.,  Mr.  John  -S.  Ains- 
•  i  h.  \I  P  .  Mr.  R.  M.  (.reaves,  Mr.  R.  .Arthur  Thomas, 
Mr.  R.  T.  Jones,  Mr.  W.  Lewney,  and  Mr.  U.  i.ovett. 

Dl'ris-g  the  Whitsuntide  excursion  of  the  Geologists* 
Association  to  Swanage.  Mr.  John  Newton  obtained  a  wetf- 
preservfd  upper  jaw  of  the  small  mammal  TricorHKiim 
from  the  L.owcr  I^urbeck  beds.  The  specimen  was  found 
in  the  fresh-water  limestone  above  the  well-known 
mammal-bed,  which  was  carefully  examined  at  two  places 
in  Durlstone  Bay  without  success.  It  appears  to  be  the 
first  liisi  ov'jry  of  .1  mammalian  fossil  in  th--  PurL"  tk  lu'ds 
iltire  iS*o,  when  Mr.  Edgar  Willett  obtained  the  lower  jaw 
of  Tficonodon  now  in  the  Museum  of  Practical  Geology. 
Mr.  Newton  has  placed  the  new  fossil  in  the  British 
Museum  (Natural  History),  where  it  will  be  exhibited  with 
the  Beekles  collection. 
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DiKisf.  the  ne\t  few  weeks  ihe  Somersetshire  Arch:i:o- 
logical  and  Natural  History  Society  will  commence  tho 
excavation  of  (he  lake  village  at  Meare,  three  miles  north- 
west of  Glastonbury.  Besides  interesting  mediaval  build-> 
ings,  such  r!if  Fi>h  House  and  tli'-  Manor  llrmv-,  the 
parish  contains  the  remains  of  a  lake  villag«  much  lur^'-T 
than  that  of  Glastonbury,  Trial  excavations  have  already 
disclosed  many  interesting  objects,  and  the  ,  thorough 
examination  of  the  site  will  certainly  prove  to  be  of  much 
importance  in  >luiidating  ttir  !i%Mrv  and  antiquities  of 
the  late  Celtic  poriod,  datinj;  I.  u  k  ^  .  ■  iitury  or  two  before 
the  Christian  pra.  .\<sis»anre,  which  is  much  needed  in 
support  of  the  excavation  fund,  will  be  gladly  received  by 
the  seentaries,  Taunton  Cwtle.  Somerset. 

The  series  of  aeronautical  calamities  which  figures  so 
prominently  in  the  issue  of  the  Drwtscfcr  Zeittehrifi  /«r 
Luflschifjahrl  for  April  20  is  continued  in  the  iSSUe  for 
M.-iy  4,  where  the  destruction  of  the  Zeppelin  U.  at 
Weilburg,  and  that  of  the  Delltzch  baltoon,  which  was 
struck  by  lightning  on  April  6,  are  described  and  figured. 
In  addition,  there  are  figures  and  reference*  to  accidents 
to  Rougier's  and  Chavaz's  machines  at  the  Nice  aviation 
meeting,  the  former  having  fallen  into  the  tea  and  been 
picked  up  by  a  steamer. 

M.  Jacqubs  i>f.  Lesseps,  grandson  of  the  engineer  of  the 
Suez  Canal,  crossed  the  English  Channel  on  May  at  in  a 
BlMot  monopUne.  Instead  of  a  three-cylinder  Anxani 
motor  of  S5  horse-power,  such  as  was  used  by  M.  BMrlot, 
M.  de  I.esseps  mpl  yed  a  scV' n-i  vlinder  nnflme  rotary 
engine  of  50  horse-power.  He  started  from  l.es  Baraques, 
near  Calais,  at  3.40  p.m.,  and  landed  closi  to  \\  anston 
Court  Farm,  near  St,  Margaret's,  at  4.17  p.m.  Accord- 
ing to  the  French  Press,  the  crossing  took  thirty  minutes, 
as  contpaf' il  w;(!i  M  Blc'riot's  thirty-one  njinutes'  flight. 
M.  de  Lesscps  reports  that  he  travelled  at  a  height  of  from 
350  to  400  metres  t»  avotd  the  fog.  which  obscured  his 
view,  and  that  he  was  unable  to  make  use  of  a  compass 
on  account  of  the  effect  of  the  great  vibration  upon  the 
instrum  nt.  hU  siio'ssfu!  flight  .M.  de  I.esseps  wins 

Ihe  Ruinart  prize  of  500*.  and  the  100/.  cup  offered  by 
the  OttHy  Mail  for  the  second  ainnna  to  cross  the  Channel 
in  the  air. 

In  an  article  on  the  London  to  Manchestci  flight 
(Natukb.  May  5)  reference  was  made  to  the  desirability, 
now  that  the  possibility  of  long-distance  fliglits  has  been 
clearly  demonstrated,  of  devising  means  for  encouraging 
the  pursuit  of  aviation  wUlimit  taxint;  tlv-  ])bv!>ic,-vl 
endurance  of  aviators  or  subjecting  them  to  tisks  mi>re 
than  was  necessary.  From  an  article  in  the  Deutscht 
Zeitschrifi  fOr  LMiiMchiffahri  we  gather  that  the  arrange- 
ments made  at  the  Nice  aviation  week  afforded  an  excet 
1,  lU  r  xaitiple  of  what  c<nil<l  l>-  diiiir  in  this  direction,  in 
the  first  place,  the  long-distance  flii;hts  were  performed 
mainly  over  the  sea  between  Cap  Ferrat  and  Cap  d'Antil"  s 
where  steamers  wese  available  (in  the  language  of  the 
Zeitsdinfi)  to  *'  fish  out "  any  aviator  who  descended,  and 
t'ns  a.  tuallv  Iiapp.  iv  (J  10  Latham  ;  in  the  next  place  the 
prizes  otTercd  included  a  cumulative  prize  for  the  longest 
total  distance  covered,  excluding  individu.al  flights  of  It-vs 
than  5  kilometres,  and  priics  were  also  offered  for  the 
quickest  flight  performed  Ort  each  day,  the  best  start  and 
the  best  landing,  so  that  th-  rli am  of  success  were  less 
dependent  on  meteorolofjiral  cumlUiuni  than  they  would  have 
been  if  competitions  at  fixed  hours  had  alone  been  provided 
for.  That  progress  is  being  made  in  aerotechnics  was  shown 
by  the  fact  that  white  at  Berlin  last  year  flif^ts  were  only 
made  when  the  wind  velocliy  was  less  than  3  metres  per 
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«aeoad,  the  anemometer  at  Nice  often  show-d  velorities  of 
7  to  10  metres  per  second  without  intrrfering  with  the 
flytrt.  It  is  interesting  to  note  tliat  the  startiag  place 
WM  ckMe  to  the  autit  wber*  the  late  Captain  Ferber 
made  hit  Mrly  experimtstl.  Tta  writer  also  refers  to  the 
liberality  of  the  citizens  of  Nice  and  others  in  oontributing 
to  the  prize  funds. 

K  spell  of  really  warm  weather  orcurrc-d  over  the  British 
Island^;,  .Tn<1  th<  wcntlu  r  r.-jxirt  for  the  weekending  May  21, 
Issuod  by  the  Meteorological  OflSce,  shows  that  the  shade 
t.-mperature  was  everywhera  above  tha  nonrakl.  tfie  mean 
for  the  period  ranging  from  aJxmt  to  6°  in  excess  of  the 
average  In  difTerent  parts  of  tho  kingdom.  The  warmest 
di«!tritt  was  the  south-east  of  England,  wh«>re  the  mean  was 
58",  and  the  absolutely  highest  temperature  was  83®,  at 
HiUioKtOB,  la  the  cut  of  England,  on  May  so.  The  lowest 
shada  lei^penitura  anywhere  wa*  37°.  but  slight  frost 
occurred  fn  the  open  in  several  places.  The  nu-an  tempera- 
tiiro  of  the  s.a  w;is  coiisitl'-rably  hinhcr  than  during  the 
preceding  week  on  many  parts  of  the  coast,  and  was 
gianaraXy  higher  than  in  the  corrcspondir^  week  of  last 
year.  The  rainfall  was  mostly  in  exeass  ©f  the  average, 
and  the  agfjrtgatp  measurement  since  the  commencement  of 
the  year  is  larpr-jy  in  excess  of  the  avpra><i-.  the  exie^s 
being  more  than  3  inches  in  several  of  the  northern  and 
western  districts.  There  was  a  Kood  deal  of  a«i  fog  and 
nttst  along  the  east  and  ooctb>«oak  coast?;  of  Gtcat  Britain. 
Thunderstorms  vara  very  common  In  En^fland,  and  rather 
«  in  S.ailand  aod  the  south  of  In  land.  On  M.iy  JO  and 
at  they  occurred  over  a  wide  area  in  Great  Britain,  aad 
asvaral  persons  were  Ulled  by  UghHiiag. 

In  our  issue  of  December  i  l.xst  full  particulars  w.-re 
given  of  the  eighth  International  Zoological  CongKis  which 
is  to  be  held  at  Gr:iz  (AustrilO  «  Ai^fust  ij-to  nest,  under 
the  presidency  of  Prof.  Ludwig  von  Graff.  have  re- 
ceived a  second  circular  in  connection  with  th"  congr--!.s 
\vhich  gives  much  practical  guiKiance  to  foreign  vi.sitors. 
It  is  pointed  out  that  as  the  most  direct  route  to  Graz  is 
»f«  Vienna,  many  of  the  scieodltc  institutions  of  that  city 
have  made  arrai^gements  to  recei%'e  foreign  v-s-tors  during 
August  11  and  13.  Arrangements  are  being  made  to  secure 
a  reduction  of  fans  on  th.-  .Austrian  railways.  The  circular 
also  provides  full  details  of  the  numerous  excursions  which 
have  been  arranged.  We  may  reaaind  sooie«ists  diat  all 
Insuirbs  relativa  to  the  coagress  should  be  sent  to  the 
Prifldittm  daa  VIII.  Intematianalen  Zook>genkongres$es 
Cns  ((^larreicfa)  Univoraitita^tts  a. 

It  is  with  great  regret  that  we  have  to  announce  ll»e 
death  of  M.  Bernard  Brunhes.  the  director  of  the  observ.i- 
tory  of  the  Puy  de.Dfloae.  M.  Bninhes  died  at  the  early 
*ff  ^  forgr  sawn,  and  had  been  in  charge  of  the 
observatory  far  only  the  last  nine  years,  but  he  brought  to 
its  administration  a  \\\^\\  reputation  for  capacity  and  in- 
dustry, qualities  which  were  recognised  while  a  student  at 
the  Sorboooe,  aad  had  been  further  developed  during  Ms 
occupancy  of  iapoctaat  acieotiSe  positions  both  at  Dijon 
«nd  Clsmoat-Perratid.  Under  his  directorship  the 
observatory  woo  a  prominent  position  lor  researches  in  the 
sev  eral  departments  of  terrestrial  magnetism,  the  physics  of 
the  eartli's  crust,  and  the  exploration  of  the  upper  atBi»> 
sphere.  M.  Brunhes  will  be  particularly  remembered  for 
his  raaearcbes  In  meteorology,  in  which  mechanical  con- 
trivanoss  ciaild  be  employed  to  elucidate  physical  pheno- 
■wna.  With  considerable  ingenuity  he  discussed  the 
snechanical  action  exerted  by  a  borisontal  current  of  air 
eipoQ  a  whirlwind,  having:  sinistrorsal  and  dcxtrorsal  motion 
«b0ttt  a  vertical  axis  suacepdble  of  lateral  displacement. 
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.\r.other  subject  which  engaged  his  attention  wa*  the  eflfct 
of  a  want  of  symmetry  in  the  action  of  running  arater,  as 
exhibited  in  the  erosion  effects  upon  opposite  hnnlts  sf 

rivers.  His  reputation  must,  however,  rest  mainly  on  tfit 
work  of  weather  fore<-.-isiing.  to  which  purpose  the  activitir> 
of  the  observatory  were  chiefly  directed.  Il-  h<  !<1  ir.  icorr, 
those  who  attempted  forecasting  without  any  knowledge  of 
the  general  moveamot  of  the  atmosphere,  and  on  tbe  oee»' 
sion  of  the  proposal  of  the  sensational  srheine  for  competi* 
tion  in  »vpather  forecasting,  his  denunciation  of  those  who. 
to  acquire  a  little  brief  notoriety,  were  willing  to  run  ih- 
risk  of  bringing  science  into  disrepute  was  both  merited 
and  timely.  As  a  writer  of  acIentUlc  treatises  intendsd  to 
make  science  popular,  h-;  was  exceedingly  successful.  In 
crystallography,  terrpstri;»l  m.ignetism,  and  meteorology, 
his  books  have  been  welconvd  as  models  of  clearness  and 
accuracy,  while  his  latest  work  on  "  digradatioo  dc 
I'^aet^  "  haa  won  a  welMeoeresd  appravaL 

'l  iiF.  sLir  ruifii-  side  of  geographical  exploration  hxt 
sutTered  a  severe  loss  by  the  death  of  Lieut.  Bajd 
.Alexander,  in  the  Sudan,  at  thirty  Eleven  years  of  age. 
From  ioformatioa  received  at  the  Foreign  Office  it  appears 
that  Lieut.  Alexander  was  killed  at  Nyeri,  about  seventy 
iiiil--s  north-east  of  .Abeshr,  the  rapital  of  W'adai,  on 
-Vpril  3,  a  few  days  before  the  French  troops  met  and 
defeated  the  native  bands  opposed  to  the  French 
tlon  of  the  COuntiT.  Lieut.  Alexander  began  his 
a  tntvel1er<natttralist  in  1807  by  an  expedition  to  0ie  Cape 
Verde  Islands,  and  in  the  following  y^Mr  he  made  expedi- 
tions to  the  Zambezi  and  Kafue  Rivers.  In  1904  be  visited 
Fernando  Po,  and  made  aone  valuable  omithoiq^Bal 
observations.  His  most  important  work,  however,  was 
accomplished  during  the  Alexander-Gosling  expedition  of 
1904-7,  which  crossed  the  .African  continent  from  west  t> 
<?ast.  One  of  the  objects  of  this  expedition  was  to  study 
the  distribution  of  the  fauna  between  the  Niger  and  the 
Nile  from  the  point  of  view  of  soological  relatioodiipi 
between  the  west  coast  region  and  the  Nile  ba^n.  The 
expedition  in.i()ped  a  large  area,  ni.nd'-  s\ >it'-inat!c  ..b-.-'v,- 
tions  of  the  natural  history  and  ethnology  of  the  region 
traversed,  and  secured  collections  of  great  value  to  sdeoce. 
For  this  achievement  Lieut.  Alexander  was  awarded  the 
gold  medal  of  the  Royal  Geographical  Society.  Tnwsr4 
the  end  of  1908  he  left  England  for  further  zoological  and 
geographical  explorations,  and  was  in  the  Cermaa 
Kamerun  Colony  during  the  great  earthquake  in  that  part 
of  Africa  about  a  year  ago,  and  the  subsequent  aiuptiwi 
of  the  Kamerun  Mountain.  He  then  passed  to  the  Lake 
CIm'I  r  ;,;on,  and  at  the  time  of  his  death  .ipfx  ars  to  hav 
been  making  his  way  to  the  Nile  by  the  north  of  Wadai 
and  Dafur.  it  is  greatly  to  b»  deplored  that  this 
adventurous  journey  has  deprived  science  of  an 
and  naturalist  of  such  great  Astinction  and  preniaei. 

We  learn  from  the  Builder  for  May  21  that  next  year, 
in  .connection  with  her  International  Exhibition.  Italy  iviH 
inaugurate   the    great   national    moatunent    to  VidBr 

Emmanuc!,  which  has  been  a  quart-r  of  a  centurv  i^ 
building,  and  has  cost  an  immenst:  sum  of  money.  By 
iu  importance,  and.  on  the  whole,  by  its  artistic  escel- 
lenoe,  it  is  worthy  of  the  patriot  king.  The  breaddi  el 
the  monument  is  460  feet  and  its  depth  480  feet.  Standby 
on  a  spur  of  the  Capitoline  Hill,  it  is  one  of  the  mo«! 
prominent  objects  in  the  City  of  Kotne.  On  a  lofty 
pedestal  in  the  midst  of  a  stately  lay-out  of  steps  sad 
terraces  sunds  the  colossal  equestrian  statue  of  "3  it 
gafauuNMMiio"  by  Enrico  CMaradia.  It  i<  appraadied 
from  below  by  a  stair  1  f^et  wide  in  four  flighti  oi 
convex  pbn,   and  as  a   background  it  has  a  gigsatic 
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colonnade  of  concave  plan  bactced  I9  «  wall  parallel  to  it. 
At  cithar  end  of  this  are  «qu«e  open  iulls  decorated 
internally  wMi  coloured  marbtei,  and  mpfiorting  quadriga 

(;roups.  Amonfi  tli--  many  works  of  sculpture  by  Italian 
artists  is  it  fine  series  of  statues  personifyinf*  tho  provinces 
of  Italjr— Latium,  Tx)mbardy,  Venetia,  and  so  forth.  'Hn" 
architect  was  Count  GUiseppe  Saccoai*  who  died  in  1906 
without  hatnag  seen  flie  completion  of  the  nwnoment. 

In  the  Cairo  Stientific  Joutnot  tor  Februnry  Mr.  Harold 

Sheridan  gives  an  account  of  that  curious  miisirnl  instru- 
ment, the  rmbiba,  which  was  introduced  into  Europe  by 
the  CrasadetVi  and,  wMi  a  eBght  modification  of  th^ 
origiiial  name,  is  now  known  tm  the  rebeck.  It  has 
certahilv  been  eroTved  from  (he  one  wii  inged  lyre  of  the 
*arJy  rnonunr-nt';,  tlif^  sinp;!?  string  twanged  the 
finger  developing  into  the  present  double-stringed  instru- 
ment played  with  a  rude  bow  and  provided  with  a  body. 
Even  hi  its  present  state  it  is  a  most  primitive  instrument, 
made  up  !n  the  rudest  war  out  of  a  long  iron  nail,  a 
fi-ron-niif ,  a  frw  ■itrnnfls  of  hnr^'^-ha-r  (that  of  the  living 
anini.tl  being  most  in  request'i,  a  piece  of  fish-skin,  and 
sundry  pieces  of  wood.  The  last  are  coarself  gined 
together,  and  ti»  body  is  made  of  half  the  coeoa-mit,  over 
wMch  a  piece  of  moist  skin — that  of  the  Nilotic  fish  known 
1;  hnvnj — ;^   fir^d  tlgSi'lv  until  "t   ilrii-s.    "The  tori'-  *s 

r*'gu!ated  by  incisions  made  in  tht!  body,  those  being  most 
numerous  when  the  tone  is  intended  to  be  loud,  and  this 
is  further  regulated  by  moving  the  bridge.  The  rahdba 
is  thus  of  oonriderable  interest  as  marking  an  early  stage 
in  the  evohitloB  of  the  modern  vMbi. 

A  MEMOIR  !'!su'>d  in  the  Eugenics  I-.iboraforv  Serie«i 
fDuI.iu  and  Co.).  by  Miss  Ethel  M.  Eldcrton.  assisted  by 
Prof.  K.nrl  Peartton,  dlscusses  the  influence  of  parental 
alcoholism  on  the  physique  and  ability  of  the  offspring. 
The  memoir  Is  baseil  on  two  series  of  date,  Hie  one  con- 
f.iined  in  a  report  of  the  Edinburgh  C^-.nr'ry  Organisation 
Society,  the  other  in  an  unpublished  n-port,  bv  Miss  M. 
D'ndv,  on  the  speci.nl  schools  of  Manchester,  and  relating 
only  to  families  in  which  one  child  was  sufHciently  defective 
10  be  educated  in  such  a  school.  Very  little  trsce  of  any 
unfavourable  influence  of  the  parental  alcoholism  f  lund. 
The  mean  h»>ights  and  weights  of  the  children  of  sober 
parents  .ire.  on  an  at'Tage.  slightly  greater  than  those  of 
the  children  of  alcoholic  parents,  a^e  for  age.  but  the 
dllference  is  esttremety  small,  end  the  general  healfli  of 
fhe  children  of  irt' mp'^r.-it'-  p.-irfnt*;  nopr.irs  to  be  rather 
the  better  of  the  two :  cases  of  tuberculosis  and  of  epilepsy 
ate  stated  to  be  markedly  lens  irequent  than  amongst  the 
children  of  sober  parents.  No  nuirtced  relation  of  either 
si^  !s  fioond  between  parental  alcoholism  and  the  hrtelll- 
C-rrf>  of  the  child.  The  data  of  rhr^  Fdinliurcli  rrporf  as 
rfg.-»rds  the  e.ttent  of  parental  altoholism  arc  rather  re- 
markable. A  school  of  a  '*  widely  representative 
character"  was  chosen  for  investigation,  and  the  fathers 
of  more  than  half  the  children  In  tlds  school,  and  the 
mothers  of  rror"  'Ji.Tn  nnf-fWrd,  are  classed  under  the 
headings  "  drinks  "  or  "  boutsi,"  i.e.  are  judged  to  be 
driakiag  more  than  Is  good  for  tiiem  or  their  homea. 

.VcOKDtvr.  tn  t'li-'  r"porf  for  lOOO.  tTr-  FifM  Mii<;^'.m-!  .at 
Chicago  fTtrmi-ii  'Ts  nnerations.  and  at  tfi'^  '^am''-  ri:ne 
largely  in.;r'      rl    its    collc»ct!on*^,    'ly    th<-   (litpnt<  fi    nf  •■x- 

peditions  to  Tibet,  the  South  Sea  Islands,  and  the  Pfailtp- 
lAnes,  and  smaller  parties  to  Guatemala.  New  Guinea, 

Fiji,  Jr..  whi!''  'mpf'rt.TTit  rritlections  have  hrrn  .Truuirc<l 
bv  purchase  from  Egypt  and  New  Guinea.  To  make  room 
lor  these,  obsolete  and  unsatisfactorj'  specimens  have  been 
rtswved  from  the  exhibition  galleries,  while  econotny  of 
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space  has  be  n  gained  by  r'^-arrangenient  of  the  store- 
collections.  Among  striking  additiwis  to  the  public 
gaUerles.  spedai  reference  owjr  be  anade  to  die  Tenopah 
nrttiir'tn  from  Nevada,  weighing  nsarlj  two  tOOS.  to  O 
pair  of  African  elephants  mounted  in  Mr^ng  aittitudes» 
and  likewise  to  «  fine  male  gacilla. 

.After  mentioning  hit!  rfi;ulnr  .Ttf. mlance,  when  Prince 
of  Wales,  at  the  meetings  o(  the  trustees  at  the  Natural 
History  branch  of  the  British  Museum,  (h--  Fn'/.i  of 
May  14  states  tfast  in  the  early  'nineties,  when  Sir  William 
Ftower  commenced  to  replace  the  «M  specimens  in  the 
m.itnmjt  galleries  by  well-selected  rx.imples  of  modem 
taxidermy,  the  late  King  gave  instructions  that  a  series 
(if  rats,  rabbits,  and  hares  should  be  trapped  on  the 
Saodriogham  estate  and  forwarded  to  the  museum,  and 
it  is  these  by  which  the  species  are  «ill  represented  in 
the  British  ^.-Iloon.  To  tli-  I.ntf  Kin;:  the  museum  Is  also 
indebted  for  the  skull  and  the  mounted  heads  of  three- 
Spanish  draught  oxen,  an  Indian  wild  boar,  and,  in  some 
degree,  the  makhna  (tudcless)  male  Indian  elephant.  Jung 
Pershad.  King  Edward's  tast  gift  to  the  museum  was  the 
skeleton  of  Persimmon.  Th-  oiilv  specimen  in  the  bird 
gaiiery  presented  by  his  late  .Majesty,  when  Prince  of 
Wales,  Is  a  line  Reeves's  pheasant,  shot  in  the  Sandring- 
ham  coverts  In  1890.  It  was,  however,  at  the  late  King's 
suggestion  that  Mr.  Andrew  Carnegie  presented  the  model 
of  the  skeleton  of  Diplodocus  to  the  museum. 

I>j  the  May  number  ol  the  Ameriam  Naturalist  Dr. 
W.  J.  Holland,  director  of  the  Camef^e  Museum.  Pitts, 
burg,  rfl^ru^scs  thf  virws  rfTrntlv  oxprcwd^particularly 
those  of  Dr.  Tornior— with  ref;ard  to  the  proper  position 
and  pose  of  the  limbs  of  Diplodocus  and  other  snuropod 
dinosaurs.  Early  in  his  criticism  the  author  takes  occasion 
to  emphasise  the  malted  distinctnese  of  Ae  EHnosauria 
from  all  other  reptiles,  a  circumstam-  w'lkh  ts  of  itself 
in  some  degree  sufficient  to  render  i:  proljable  that  their 
limbs  may  have  approximated  to  the  mammalian  t)-pc  ir> 
regard  to  the  relative  position  of  tbehr  bones.  Important 
evidence  in  support  of  thh  is  afforded  by  the  compressed, 
instead  of  depressed,  form  of  the  tho-arlc  cavity,  whWs 
appears  absoUitclv  incompatible  with  linibs  arranged  after 
the  crooodBlian  fwhion.  It  is  also  shown  that  if  tliL-  femur 
is  placed,  as  Dr.  Tornier  suggests,  in  a  horiionUl  plane, 
its  head  cannot  be  made  to  enter  the  acetabular  Mvity  of 
the  ilium,  while,  on  account  of  projections,  no  movement 
vrouM  be  possible.  Further,  in  this  mode  of  restoration 
the  distal  articular  surfaLni  of  both  huinr-ru-^  and  f-mur 
would  project  at  right  angles  to  the  axes  of  the  bones  of 
the  lower  segment  of  the  fimbs  vritbout  bdng  opposed  to 
the  corrrwpontlinjj  articular  surfar-s  of  the  latter.  After  » 
reference  to  the  extraordinary  position  which  would  be 
assumed  In  certain  circumstances  by  the  forr-^mb^  of 
Diplodocus  according  to  the  new  restoration,  Dr.  IIo  land 
maintains  *at  the  farm  gleen  t«  tiie  Bmbe  tn  the  skeleten 
in  the  Natoral  Histosy  Museum  is  in  all  essential  feaMw 
correct. 

Eggs  srith  two  yolks  occur  not  mwommonly,  bitt 

with  thrn"  volks  nrr'  rxcfptionally  rare.  Such  an  egg 
rccenily  laid  by  a.  barred  Plymouth  rock  puHet  at  the 
•Maine  Experiment  Station,  and  is  described  in  som-  dn.-iil 
in  a  BuUctin  recenUy  iasued.  The  egg  was  somewhat  above 
the  average  siie,  but  no  other  aboomal  featwe  waa 
noticed. 

In  past  years,  when  sugar  cultivation  was  the  only 
industry  of  importance  In  Barbados,  It  was  custanary  «o 

issur  annuallv  a  biinpfin  on  sugnr-cnne  experiments,  but 
now  that  the  cotton  industry  is  devetoping  so  rapidly,  it 
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hA8  become  necessary  to  iinie  a  report  on  similar  lines 
to  thoie  already  «ent  out  from  oter  Wetk  Indian  cdooles. 

Thr  Grst  of  these,  which  has  been  lent  to  us,  contains  an 
ac(ount  of  the  sugar  experiments  which  are  still  beinf* 
contiinied,  of  eNpn  iinf  rits  to  find  more  suitat>Ie  ty]n-s  of 
cotton  than  those  at  present  in  cultivation,  and  on 
important  food  cro|>s  cuch  as  sweet  potatoes,  eacsava, 
eddos,  nnd  tannins. 

Th«  March  number  of  the  Jourtwl  of  the  Board  a/  Agri- 
cuUure  contains  an  article  by  Mr.  A.  D.  Hall  smnmaritinf; 

Ihr  r-'Suh';  of  trials  at  Ri  r I-,in>f  ■!  <iii  tlv-  n- w  nitrogenous 
f'^rtilisers,  cyanamide  and  cakiuni  nitrate  ("  nitrate  of 
lime  ").  Both  proved  cqinlly  an  pffoct'tvc  as  sulphate 
of  ammonia  and  nitrate  of  soda  in  Increasing  the  yield  of 
grain,  but  the  nitrates  were  perhaps  the  better  for  straw 
production.  Siilphntr  nf  nnirnnni.i  rtnd  cyanamide  gave 
somewhat  Irss  offal  corn  than  the  nitrates — to  per  cpnt. 
of  the  total,  against  13  per  cent. — but  the  differences 
throu^out  are  ao  small  that  they  may  be  disregarded. 
The  choice  between  the  mantires  will  tlierefcnne  be  dictated 
by  their  r'rlativ.:  price  and  by  the  character  of  the  soil. 

The  results  of  the  experiments  carried  out  by  the 
scientiRc  staff  of  the  Royal  Agrteultural  College,  Ciren- 
cester, have  hitherto  appi  ao  d  in  ffi'^  v4j;riruffuraf  Students' 
Gazette,  but  it  has  now  hcvn  decided  to  publish  them  in 
a  separate  journal,  the  first  issue  of  which  has  resided  iis. 
Suounarles  are  given  by  Prof.  Kinch  of  the  experiments 
on  grass  land  carried  on  continuously  since  tSM,  the 
general  result  be'ni;  that  nftrogenous  and  phusphn'lc 
manures  arc  particularly  necessary,  and  the  addition  of 
potassium  salts  desirable,  over  a  long  series  like  the 
present.  The  cereal  experiments  (barley  from  1S85--91, 
oats  from  1 804-5)  described,  together  with  othen 

that  hnv"  f;or.<>  on  for  a  short'^r  p'liotl.  A  mrt'-rtrological 
summary  would  :idd  to  the  iniercst  of  tiiese  papers.  Whilst 
there  are  many  <-idvantages  in  separate  college  bulletins  for 
the  publication  of  demonstration  results,  we  hope  that  all 
papers  of  general  interest  hringing  out  new  faets  will 
upp*\ir  in  rh-!  recognised  joumabi  where  there  is  do  risk 
of  them  being  overlooked. 

Itt  the  Bulletin  of  the  Cracow  Academy.  1909  (June  and 

November),  Dr.  Maryan  Smoluchowski  discusses  the 
instability  or  "  buckling  "  of  clastic  plates  and  its  appUca- 
tlonc  to  problems  of  mountain  fomiation. 

Tn'  thr'  Jnitrnal  of  the  Royal  Statistical  Society,  Ixxii;  . 
I  (iqioK  .Mr.  G.  Udny  Yule  gives  a  solution,  bascil  on 
probability  considerations,  of  the  problem  of  the  distribu- 
tion of  deaths  with  age,  based  on  the  supposition  of  a 
succession  of  causes  of  death  which  act  comulfltively,  and  he 
considers  applications  to  deaths  in  man  causi  J  bv  disease 
and  to  the  e&tinction  of  bacteria  by  successive  applications 
of  {Usinfectants. 

In  the  I'opuliir  Science  Monthly  for  March  nn>I  May 
Prof.  John  B.  Smith  gives  an  address  on  "  Insects  and 
Enlomologisis :  their  Relations  to  the  Community  at 
Large."  While  the  first  article  deals  with  insects  in  their 
economical  aspect,  the  second  consists  of  a  collection  of 
biographical  nott< . with  portraits  of  the  principal 
cntomolof;i';t'!  of  Atr.erica.  • 

Da,  Jkas  Mascart,  of  the  Paris  Obsei  vatm  v.  h  i-  issued 
•  list  of  errata  which  he  has  discovered  in  Boc.l.i's  classical 
tables  of  logarithms.  It  is  interesting  to  note  that  the 
tables  were  completed  by  norda  by  the  year  iyg«,  but 
were  nor  in  [irint  .i!  tlvj  t!iii>-  <>(  the  author's  death. 
The  publication  was  concluded  by  Dclumbre,  who  carefully 
checked  them  with  the  help  of  Brigga^  Vlaoq,  V^a,  Hobert, 
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and  Idelrr,  and  liie  present  list  cvidMitiy  represent*  pof'U 
typographical  errors  which  escaped  notice,  and  which  wout' 
probably  in  most  cases  be  obvious  to  anyone  who  happeoc-; 
to  take  theae  particular,  logarithms  fcwn  the  tables. 

Tmt  assessment  of  income-tax  is  a  question  which  doe* 

not,  as  a  rule,   faK   witliin   tlv-  purvi.w  of  a  scientj?c 
journal.    We  have,  however.  rtcL-ivcd  a  reprint  from  thf- 
Daily   Telegraph  of   an   article  on    this   subject   bv  Mr. 
William  Schooling  (London :  Constable  and  Co..  1910^.  in 
whldi  the  author  proposes  a  substitute  for  the  presw 
illogical  and  unscientific  system  of  j^r  uKiatinn.  .According 
to  his  system,  the  tax  which  a  man  pays  would  increai- 
continuously  ""iih  his  income,  as  shown  by  a  continuou- 
graph.    Under  the  existing  system  the  tax  increases  &s- 
continuously  at  certain  points  where  the  rate  becooM 
infinity  in  the  pound,  an»f  iIk-  an'ount  of  the  ta^  depend-, 
not  only  on  a  man's  income,  but  on  whether  this  incotn- 
falls  on  a  lucky  number  such  as  4990  or  on  an  unluckv 
number  such  as  $001,  the  man  in  the  latter  case  payioc 
more  and  receiving  less  than  in  the  former.   Mr.  Sdwol- 
iny's  system  is  murl-.   rimre  rational   and   scientific,  and 
has  all  the  advanta^u;,  wliiili  he  claims  for  it. 

The  illustrated  catalogue  of  microscopes  and  ac cs^jrf** 
recently  issued  by  Messrs.  Flatters  and  Garnett.  Dov^- 
'^ti.  -r,  Manchester,  provides  a  very  hill  list  of  apparatus 
I  by  li  adlng  English  and  foreign  makers  for  which  tb^y 
art  as  agents,  and  numerous  sundries,  some  of  which  ar* 
the  special  designs  of  the  firm.  .Among  these  are  the  har-f 
microtomes  provided  with  discs  for  regulating  the  thick- 
ness of  sections  and  arrangements  for  keeping  the  pamSa 
blocks  steady.  The  1km  also  spedalises  in  turn-tables, 
water-baths  and  ovens,  and  slide  cabinets. 

We  have  rcc-U'rd  sep.irat'^  ropiis  of  s-v.-ra!  nntHb-.- 
tions  from  the  Jefli  rson  I'livsiral  Laboratory  of  Harvar'l 
University  which  appeared  in  ili  -  March  number  of  L"-* 
Proceedings  of  the  American  Academy  of  Arts  and  Scieno?*- 
Amongst  them  is  one  on  eertain  thermal  properties  oi 
steam  by  Mr.  H.  N.  Davis,  in  which  the  author.  aft»r  J 
critical  examination  of  the  experimental  work  on  ths  ^Mht- 
ject  donfe  during  the  last  twenty  years,  comes  to  t!v 
conclusion  that  the  toul  heat  of  saturated  steam  up  to 
190°  C.  Is  best  fepiesenled  by  the  expression 

H  stlnr  ■•'0'374S  ('  -  too)  -  o'OBQ99f'f  -  loo]>. 
where  H,«,  has  the  vno'it  pr  (hable  value  6,^9  11.  Out»i1* 
this  range  of  temperatur-  th-  latent  heat  L  is  best  air-i 
by  an  equation  of  the  form  suggested  by  Thi'>*'--n,  if. 
I,  =  92.93(36s-ff in  which  365°  is  the  critical  tempera- 
ture of  steam.  The  question  of  the  true  value  of  tb» 
specific  heat  of  steam  at  constant  pressure  cannot  l- 
settled  on  the  contradictory  experimental  data  at  prtscsK 
available. 

Missat.  A.  GatXEMKAMP  and  Co.  (10  and  21  Sun  Str--. 
E.C.)  have  just  issued  a  circular  containing  a  descriptiM 
of  a  technical  series  of  physical  apparatus.  The  majotiw 
of  the  items  described  are  connected  with  th^  subjrr:  ff 
heat,  and  relate  to  the  determination  of  coefficients 
expansions  of  iolUte,  liquids,  and  gases,  vapour  prrsw:-. 
and  specific  heats.  A  simple  apparatus  lor  the  rapiil 
determination  of  specific  heats  consists  of  a  Dewsr  llsik 
which  contains  a  hot  liquid  ;  into  thU  th--  cold  body  und  * 
test  is  dropped,  and  the  fall  of  temperature  is  not:-d, 
procedure  is  tfierefore  the  converse  of  that  usually  a^V'^ 
in  the  method  of  mixtures.  The  use  of  the  Dewsr  tot 
enables  this  to  be  done  without  sensible  efw.  A  Utm 
apparatus  to  illustrate  Carre's  Ice  machine  is  desifaA  tf 
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uveroonw  the  difficulty  experienced  by  lecturers  .n  i  tustri); 
water  to  fr««i«  fay  ita  own  evaporation.  A  gloM  tube 
50  cm.  teng  and  5  cm.  dlam»t«r  t«  riosed  at  both  end* 

:intl  filU  il  W  illi  coTi  ,1-  ^!.i-s  wool  to  givn  morf  surfarc.  .\ 
lateral  tube  near  one  end  connecu  with  a  round-boKonicd 
flask  (or.  better  Mill,  with  «  Dewar  flask) ;  imoiher  lateral 
tube  near  the  other  end  connects  with  an  exhaust  pump. 
The  flask  i<  first  halMilled  with  water,  and  the  j^ass  wool 
i'-  saturated  with  fr^-Nli  i.;ronf;  sulphuric  acid.  Th>'  forma- 
tion of  itff  is  very  rapid.  Grate's  appar.itu*  for  dt^t'^rmin- 
in^  the  mechanical  equivalent  of  hrat  also  dr>>'rvc>  nuin- 
lion  as  being  a  cheap  pattern  of  the  modera  rotating 
( ylinder  form  of  apparatus  for  thi«  purpose. 

Thk  May  number  of  KnovcUdgf  :ipp«ars  under  new 
uiispiccs.  Thf  <  liitors  axf  n.-w  Mi  W  ilfred  M.Trk  Wobb 
.md  .Mr.  E.  S.  Grrw :  and  Hardwicke's  Sdtnce  Go!sif> 
i<<  inrorpor.itrd  with  thr  journal.  AS  Well  as  Illustrated 
Scientifit  Newt.  In  an  introductoiy  note  Principal  Miers 
IjTves  encoura^ment  to  sdentilic  amateurs  to  pursue  th4>ir 
observe t ill r.il  work  in  sp't>-  tlv  U'j'f  ihn'  m.i\  ■  vist 
b<"t\veen  them  and  thr?  trained  sp*-*ciali<>i.  in  astronomy 
and  natural  history  particularly,  die  work  of  amateuri;  i$ 
often  of  {reat  value  to  sdenoe.  and  any  efforts  made  to 
stimulate  it  must  be  appreciated  by  profrs^ional  men  of 
scii.-ncv.  The  new  laiml.^  1  of  our  rmni  injM nary  should  be 
of  assistance  in  this  direction.  There  are  vveral  fine 
illustrations  in  the  form  of  plates  and  other  figures,  and 
the  articles  are  by  contributors  who  write  with  authoritj- 
and  not  as  the  scribes.  Among  the  astronomicil  .nrticles 
notice  dtv  nn  TIalley  by  Mr.  'V.  A.  H-IIrmiv,  :\ 
cfiar.ictoristic  contribution  by  Mr.  J.  K.  (jore  on  counting 
the  stars,  and  .1  description  of  Prof.  Lowell's  observation <■ 
of  Martian  canals.  Or.  D.  H.  Scott,  F.R.S.,  writes  upon 
the  earliest  flowering  plants— a  subject  which  he  ha';  made 
bis  own — Prof.  F.  Cavrr'j  upon  liverworts,  n'nl  Prof. 
A.  W.  Porter  upon  electromagnetic  mass.  Ther«  are  also 
the  usual  notes  upon  recent  advances  in  the  various  depart- 
ments of  science,  and  reviews  of  books.  We  offer  our 
congratulations  to  the  editors  upon  the  attractive  char.icter 
of  their  fir>t  number,  and  trust  that  their  efforts  to  pro- 
mote and  extend  intelligent  interest  in  science  will  meet 
with  suocees. 

Botanists  alone,  so  far  as  we  are  aware,  have  a  journal 
dealiog  purely  with  the  jests  and  humours  of  their  subject. 
The  first  number  of  the  f>portof>hyte,  edited  by  Dr.  Marie 
Stopes,  emanates  from  Manchester  Liniv  rs-rv ,  .ii.  l  Is  to 
appear  yearly.  It  contains  anecdotes,  vi  r^-  ,  and  articles 
parodying  serious  journals,  of  which  il.-  'lighly  technical 
and  friendly  humour  will  appeal  to  professional  botanists. 

The  first  port  of  a  catalogue  of  books  on  natural  history, 
to  be  obtained  from  Mr.  Francis  Edwards.  75  High  Street. 
Marylebone,  W.,  has  been  received.  It  is  concerned  with 
miscellaneous  and  geo'-ral  books  and  those  dealing  with 
or.'iithology  and  oologv.  The  second  part  of  th^  catalogue 
will  deal  with  works  on  botany,  gardening,  tcbthyolog}-, 
and  other  sul^ects. 


OUR  ASTRONOMICAL  COLUMN. 

ToTAi.  Sour  Eclipse  of  Mat  9. — According  to  the  Daily 
Jlfoit  of  May  10.  Mr.  Driffield,  a  surveyor,  reported  to 
Mr.  Baracchi,  director  of  the  Melbourne  Observatory,  that 
he  observed  the  solar  eclipse  of  May  q  at  Queenstown, 
Tasmania,  in  clear  weather.  According  to  him,  the 
corona  appeared  regular  in  form,  concentric  with  and 
evenly  distributed  around  the  moon's  disc,  except  in  the 
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s,>uth-'astrrn  quadrun:,  wherr-  two  streamers  were  seen 
running  straight  for  soni.^  dislanre,  and  thfn  curvin^;; 
downward  likf  a  plume.  The  extent  of  the  corona  was 
more  than  half  a  dfgn-e  from  the  liniH  Irs  structure  was 
striated,  t!n'  colours  m-Tgiiig  gradually  fr  ku  deep  orang'> 
to  pale  gro'-n.  The  streamers  were  two  m<Jon*8  diameters 
in  length.  Mr.  Baracihi  is  recorded  to  have  said  that  this 
is  fh<'  b'^sl  observation  which  was  obtained. 

Sol.AR  .\niviTV. — .\fti  r  a  period  of  quiescence  the  sun 
I1.IS,  during  th*^  past  we^k,  exhibited  a  recrudesceni  r-  .if 
spot  activit}'.  S<;veral  moderately  sised  groups  have  been 
observed  containing  welMelined  extensive  umbrs. 

CoMF.f  tcjiou. — .\ccording  to  an  ephemeris  publish-d  t>\ 
Prof.  Knbold  in  No.  4410  of  the  Aitrnnomische  Soih- 
richleii,  conjet  i<)(o.i  is  still  almost  si .11 1' n'  iry  to  the  w>'s? 
of  the  Great  ^k|uare,  and  its  estimated  magnitude  is  about 
ii'O.  For  May  *7  its  position  is  j^ven  as 

m  (t9ia«)Ka3h.  3t>5m.,  9m +9^*  99^. 

Tne  PnoitLEH  op  run  RKstsnxc  MnMUM.-  In  N'o.  44tA 
of  the  4stronoinf>rliie  .VadtriVht^n  Mr.  Selig  Brodetsky, 
of  Canibridge  I'niversity,  discusses  Prof.  See*s  aaswmp^ 
rions  conoenHng  the  pi>ssible  part  played  by  o  reristlng 
medium  in  the  capture  of  satellites,  in  conclusion,  hr 
shows  that  the  arguments  employed  by  Prof.  See  Will  not 
stand  clos.'  analysis,  and  are  such  as  to^ render  the  possi* 
l>ility  of  capture,  with  on  assumed  resistiag  me«fiam,  very 
uncertain.  That  such  a  satellite  as  the  moon  was  cop> 
tured  in  the  manner  suggested  appears  to  be  extremely 
improbable ;  white  some  of  the  lai^  pbnets  have  upar- 
ently  been  able  to  capture  a  number  of  comets,  rendering 
them  perfodie,  there  is  no  Icnown  case  In  which  the  earth 
has  been  able  to  ptn^orm  a  similar  operatloo. 

Thb  CALCtCM  BANiks  AT  K  GjSi  AXD  K  <i3a9.— In  the 
spectra  of  surt^pots  the  calcium  bands  "S^tb  heads  at 
AA  6381  and  6389  are  an  important  feature,  to  which 
attention  was  directed  by  Prof.  Fowler,  but  their  precise 
origin  is  not  quite  settled.  Investigations  on  this  point 
have  been  carried  out  by  Prof.  Barnes  at  Biyn  Mawr 
College,  who  deacribes  his  latest  results  in  No.  2,  vol. 
.v.wi..  of  the  ilsfro^ysjeel  Jmtmal 

In  drv  air  at  atmosplleric  pressure,  and  with  pur^ 
metallic  'poles,  these  bands  do  not  appear  in  the  arc  spec- 
trum, but  with  ttw  pressure  reduced  to  3  cm.  of  mercury, 
or  less.  th«-y  come  out  strongly.  In  atmospheres  of  drj' 
hydrogen  and  pure  dry  nitrogen  the  bsnds  do  appear,  but 
not  so  strongly  as  when  the  arc  is  run  to  vaene;  with 
the  are  burning  in  SO,  tliey  do  not  appear. 

It  has  been  suggested  that  these  bands  are  diM  to  a 
compound  of  ealctum  and  hydrogen,  but,  from  his  experi* 
ments,  Prof.  Bamfs  concludes  tiMt  tliey  may  be  considered 
as  true  metallic  radiations,  a  conctttslon  which  is  important 
in  discussing  the  probable  origin  of  the  sun-4pot  spectrum. 

St^rs  wiTtt  VAittA«LC  Ramal  Vnocitiss.— In  No.  «. 
vol.  vxxi..  of  the  ^sfro^kysiVal  /oamai,  Mr.  O.  J.  Lee 
publishes  the  results  of  recent  observations  of  radial 
velocities  widi  the  Bruce  spectrograph  at  the  Lick 
Observatory.  For  m  Cygni  a  range  of  9  km.,  from  ^9-0 
to  -01  km.,  was  found,  but  the  observations  do  not 
j  suggest  a  period.  Two  members  of  the  Taurus  stream  of 
I  stars  discovered  by  Prof.  Boss,  Nos.  1007  and  1092  in  his 
:  catalogue,  have  also  been  shown  to  vary  dieir  radial 
velocities.  The  first  is  ^  Tauri,  the  range  of  its  velocity 
being  from  4-41  to  -fis  km.,  and  the  second  is 
B.D.  7°  681  Tauri,  whidi  exhibits  a  rmge  of  from 
4-34  km.  to  4-17  km.  «  Pegasi  is  also  shown  to  be  a 
spectroscopic  binary  with  a  range  of  from  '-3a  to 
4- 19  km.,  and  on  one  pkite  shows  a  very  faint  component 
at  4- 6a  km. 

Occn.TATioN  or  M.tn«  nv  ths  Moom  ok  Apul  13.-- 
I'hrough  a  break  In  the  ckmds  Dr.  W.  Krebs  was  able 
to  observe  tlie  last  contact  during  the  occultation  of  Mars 
by  the  moon  on  April  13,  and,  in  So.  4407  of  the  Astro- 
nomisehf  Sofhtiekteu,  he  gives  the  time  as  loh.  49m.  jus. 
15s.  (G.M.T.). 
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OBS£/?r.4770.V5  0¥  HALLEVS  COMET. 
Observations  at  the  Madrid  Observatory  and  Malta. 

IN  a  communication  which  has  \>c<:n  received  from  Dr. 
F.  InitJuez,  the  direcior  of  the  Astrononiiral  and 
Meleur«>lo);ical  Ohs-rvatory  of  Madrid,  a  brief  account  is 
given  of  the  visual  ob'.'-rvation*  of  Mallrv's  co;mi  made 
at  that  ob>ervaltiry,  accompanied,  not  only  with  several 
excellent  photnnraphs  showin{;  its  Hen-ral  appearance,  bul 
with  n  plH>t<>(<raph  and  drawinjj  ol  the  spectrum  of  the 
nucleus  and  tail. 

.^rcordinn  lo  l>r.  lAit4uez,  the  nucleus  underwent  many 
variations  in  s\rr,  and  thf^e  changes  can  be  gathered  from 
the  following  I'lgun  s  which  he  givci.  Thus  on  .\pril  Ji 
it  had  a  diameter  of  10'  ;  on  -May  5,  7'  ;  on  May  7,  H*  : 
and  on  May  10  it  was  only  5'  in  diameter.  During  May 
the  nuclfus  was  comparable  with  a  star  of  the  first 
magnitude,  that  of  .May  10  being  a  little  brighter. 

From  photographs  taken  with  a  doublet  of  5  inches 
aperture,  the  first  view  of  the  comet  only  indicated  a  tail 
a  few  minutes  of  arc  in  length.  On  .\pril  25  it  extended 
10  one  dei<re<\  On  April  2S  it  was  increased  lo  four 
degree*.    By  May  5  it  had  reached  a  length  of  ten  degrees ; 


Fi<i.  I.— >*hoM>giaph  of  Hal)(y'<  Conci  Kkcn  at  the  Madrid  Obiervaiory 

on  Mav  1 1- 

on  May  11  its  length  wa»  thirty  degrees,  and  on  May  14 
it  is  described  as  extending  about  siMy  degrees.  The 
accompanying  illustration  I  Fig.  1)  shows  the  comet  as 
photographed  on  May  11,  the  exposure  lasting  from 
ih.  jXm.  a.m.  to  3h.  44m.  a.m.  ofTicIal  Madrid  time. 

On  May  7  and  S  the  comet  was  photographed  with  a 
prismatic  camera,  using  a  (irubb  lens  of  ^i  inches  aperture 
and  a  prism  of  twenty  degrees  angle.  The  photographs 
obtained  displayed  a  spectrum  which  was  continuous,  but 
crossed  by  thre«>  monochromatic  bands.  On  .May  g  and  10 
visual  obser\alions  of  the  comet's  spectrum  were  also 
matle,  and  thesf  also  indicated  a  continuous  spectrum 
crossed  by  three  bands.  The  wave-lengths  of  thn  bands  in 
the  spei  trum  of  the  nucleus  are  given  as  561  A,  510  A,  and 
472  A,  while  those  in  t)ie  tail  are  550  A,  505  A,  and 
461  A.  The  forms  and  positions  of  the  bands  are  given 
in  the  accompanying  drawing  (Fig.  2),  which  is  a  repro- 
duction of  that  sent  by  Dr.  Inigue/. 

The  second  communication  is  from  Mr.  C.  Leach  at 
Malta,  dated  May  ih.  who  writes  : — 

"  Knrlosed  is  a  sk'tch  of  what  was  seen  her<>  between 
a. 45  and  3.15  a.m.  of  .May  13  and  14.    1  he  position  and 
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size  of  comet  were  easily  noted  owing  to  the  clear  4i. 
The  chief  thing  noticeable  was  the  great  change  in  pcv 
tion  since  .May  10,  on  which  date  I  sent  you  a  skftcK  a! 
same.  The  position  of  the  head  on  May  14  was  is  »h»»r, 
forming  a  rough  parallelogram  with  0,  a  of  .Andr«»4 
and  Y  of  Pegasus :  in  fact,  the  head  was  bekiw  7  to 
extent  of  the  distance  a,  y.  The  tail  was  quite  dittia: 
tu  (  of  Pegasus  and  y  of  .\quariu8,  and  just  filled  di 
space  between  them.  A  star  was  seen  through  the  td 
at  its  extremity. 

"  The  width  of  the  comet  at  the  head  was  about  <«* 
seventh  of  side  y,  a  of  Pegasus,  and  the  tail  about  o»- 
third  of  same  at  broadest  part,  roughly  speaking,  j*  ul 
5°  res(>ertively.  By  referring  to  a  star-map,  I  ina<lf  or. 
the  head  to  be  near  to  •  of  Pisces,  so  that  the  leiigth  bw 
have  been  nearly  45". 

"  We  must  have  been  in  a  very  favourable  potitLon  arl 
have  had  ideal  conditions,  as  I  see  Greenwich  obsenj. 
tions  on  .May  10  make  out  the  tail  only  45  minutes. 

"  1  am  sorry  I  cannot  sketch  better,  but  I  htvt  : 
difficulty  in  representing  just  the  correct  degree  ol  i^; 
in  the  tail,  which  is  much  fainter  after  a  of  Pegasus. 

"  The  nucleus  was  equal  to  •  of  Andromeda  in  \x'^ 
ness. 

■'  The  reflection  of  Venus  on  the  sea  was  splendid. 

"  I  think  there  can  be  no  mistake  about  the  I<-»i|^  »l 
the  tail  of  the  comet  being  great  enough  to  allow  the  »jr? 
to  pass  through  it,  in  spite  of  statements  to  the  contran. 

"  It  was  seen  by  several  people  here;  in  fact,  d» 
general  appearance  of  the  comet  is  summed  up  exactly  j 
thr  comparison  used  by  S4>veral,  '  Just  like  a  seardtGft: 
from  the  fort.'  It  was  not  seen  on  May  15  and  t6  owiac 
to  a  sirocco  haze." 

Mr.  I.each's  drawing  is  here  reproduced  (Fig.  3)  or  i 
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Fig.  j.— Spectrum  of  Hallej-  K  CoKet  ob*crvtd  ai  ihe  Madrid  Obi«riiKn 

reduced  scale,  and  illustrates  very  cleariy  the  comet's  Itini 
and  position  among  the  stars. 

Passage  between  the  Sun  and  Earth, 

The  possibility  of  the  mutual  interaction  of  the  cooxtxJ 
earth  when  the  former  passed  directly  between  the  eml 
and  the  sun  on  May  19  aroused  great  interest.  A  tri^ 
gram  from  the  Kiel  Centralstelle  gave  the  lime  of  ik 
comet's     passage    across     the     solar    disc    as  iqgntf 

[  3h.  n-7m.  a.m.  (G.M.T.),  egress  4h.  aa-sra.  a.m.,  te. 

'  with  one  exception,  all  the  reports  yet  to  hand  state  StC 
no  trace  of  the  comet  was  seen  during  the  passage.  Iki 
exception  was  at  the  Munich  Observatory,  where,  icctsi 
ing  to  Reuter's  Berlin  correspondent,  the  obferw 
"  succeeded  in  catching  a  glimpse  of  the  comet  as  it  pav< 
across  the  sun's  disc  ";  until  official  confirinatton  is  fcxt:- 
coming,  this  statement  should,  we  think,  be  accepted 
reserve.  At  Other  German  observatories  no  trace  of  * 
comet  was  seen,  and  at  Munich  the  sun  would  Ml  fw 

I  until    the   commencement   of  the   passage ;   its  altita^. 
therefore,  would  be  very  small. 

The  greatest  hope  for  detailed  observations  of  the  ctxKr 
during  its  passage  was  centred  on  the  Kodaikanal  OWnt- 
lory,  in  southern  India,  where  careful  preparations  had 
made    for   visual,    photographic,    and  spectroheliogrsp': 
observations.    Inter  alia,  it  was  proposed  to  take  pViV 
graphs  with  the  sppctroheliograph,  with  the  primary 
s»-:  on  one  of  the  strongest  cyanogen  bands,  in  the 
that  the  cometary  radiations  might  thereby  become  difcr- 
entially  intensified  in  the  image,  just  as  the  hydroCff  ^ 
calcium   radiations  ordinarily  are.    But,   according  »  » 
telegram  sent  by  Prof.  Michie  Smith  to  the  Daily  .Vfr. 
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and  to  have  !ed  to  some  <  ti ''nlric  pri  raution^,  such  as  an 
oxv(<en-«upplifd  sealed  roum,  4c.  The  accounts  of 
prayer-nK-eiinj«>  held  by  negrot-s  in  the  southern  State*,  and 
of  general  absolution  b«in(<  given  by  Italian  priests,  vividly 
retail  the  Bii-Ui  score  of  Ui&2,  when  Holmes 'i  comet  was 
discovpred. 

I  nfortunatrly,  ai>trononi<>rs  and  sensationalists  alike  have 
bwn  disappoiiiti-d.  According  to  Johannesburg  observa- 
tions on  i'hursday,  the  tail  was  seen  still  well  above  the 
iclip:ir,  and  observations  generally  (ailed  to  indicate  any 
phenomena  which  might  assuredly  be  connected  with  an 
emx>unter.  Careful  preparations  were  made  to  observe 
possible  magnetic  disturbances,  aurora*,  ami  nc-teors,  all 
or  any  of  which  might  be  produced  by  the  earth passage 
through  a  charged,  meteoric  agglomeration.  The  magnets 
at  Oreenwich  indicated  no  abnurmal  disturbance  on 
May  19.  but,  according  to  Rmter,  Prof.  Birkeland's  instru- 
ments at  Finmarken  registered  a  well-marked  tnagnctic 
storm  on  that  day,  although  the  days  before  and  after 
were  exceedingly  quiet.    Prof.   Birkcland  ascrib<^  this  to 


the  results  were  negative ;  neither  the  visual  nor  the  photo- 
graphic observations  revealed  any  certain  trace  of  the 
comet  during  its  transit  of  the  sun's  disc.  The  day  was 
cloudy,  but  the  definition  was  splendid,  and  the  comet's 
tail  had  been  easily  seen  in  the  early  morning.  It  there- 
tore  seeros  certain  that  the  tenuity  ol  the  niaiter  forming 
the  head  of  Halley's  comet  has  not  been  overstated. 

In  England  the  sun  did  not  rise  until,  according  to 
4:omputation,  seven-tenths  of  the  passage  was  effected,  and 
bad  weather  efTectually  prevented  any  possibility  of 
observation.  In  a  telegram  to  the  Daily  Mail  Prof.  Dyson 
reports  that  the  sky  was  clear,  on  May  t«),  from  i  a.m., 
but  no  meteors,  aurora,  or  other  unusual  phenomena  were 
Seen  at  the  Edinburgh  Observatory.  The  reports  from 
the  African  and  Australian  observatories  are  similarly 
negative. 

The  Rev.  Dr.  .\.  Irving  writ"S,  however,  from  Bishop's 
Stortford  on  May  18  as  follows  : — 

"  \Vc  are  here  at  about  250  O.D.  and  well  away  from 
the  London  atmosphere.  The  d.iy  has  been  overcast  until 
about  4  p.m.,  but 

the  later  hours  have   

been  clear.  I  have 
looked  for  anything 
abnormal,  but  have 
not  been  able  to 
observe  anything 
beyond  a  slight  and 
diffused  haze,  which 
seemed  to  be  per- 
haps more  con- 
tinuous than  usual 
into  the  upper  strata 
of  the  atmosphere. 
.At  sunset  the 
western  sky  was 
clear  of  clouds,  but 
the  glow  was  quite 
-in  ordinary  occur- 
rence, except  that  it 
seemed  somewhat 
fainter  than  usual 
with  such  a  sky. 
But  I  do  not  recol- 
lect hawing  ever  seen 
a  sunset  m  such  a 
sky  with  such  feeble 
after-effects.  It  may 
be  said  that  there 
w.is  no  after-glow 
at  all :  merely  a 
dull  grey  effect,  as 
if  the  comet's  tail 
had  no  effect  beyond 
acting  as  a  sort  of 
screen  to  the  sun's 
rays.  It  might  be 
interesting  to  know 
if  similar  *  naked- 
eye  '  observations 
were      made  by 

others."  ~  , 

The  time  of  the  passage  of  the  earth  through  the  '  electrical  effects  produced  by  the  passage  of  the  earth 
extremely  tenuous  tail  was.  and  apparently  still  is,  un-  through  the  charged  comet:iry  matter,  and  has  secured 
certain.    A  week  or  so  before  the  passage  was  due  there    excellent    magnetograms    and     earth-current    curves,  as 

well  as  valuable  electrical  and  meteorological  observa- 
tions. 

Th"  reports  received  at  the  Meteorological  Office  con- 
tain no  references  to  unusual  meteorological  phenomena 
which  may  be  associated  with  Halley's  comet.  Thunder- 
storms «iccurred  on  each  day  of  the  week  in  some  part  of 
the  United  Kingdom.  A  sharp  storm  in  the  south-east  of 
Kngland  in  the  early  morning  of  Thursday,  May  19,  just 
.ibout  the  tim>-  of  the  calculated  transit  of  the  earth  through 
the  con»et'»  tail,  attracted  min'h  .itteniion.  It  would,  how- 
ever, be  r;ish  to  attribute  their  electrical  rtvanifestations  to 
cjmelary  inllueni-e,  for  the  general  meteorological  situa- 
tion, which  W.IS  ch.iracterised  by  high  pressure  over 
Scandin.ivia  and  low  pressure  over  the  Bay  of  Biscay, 
was  of  a  type  which  in  summer  is  generally  associated 
with  thunderstorms  over  the  British  Isles.  The  results  of 
th  -  ki:e  .tnd  balk>on  ascents  carried  out  on  .May  19  have 
not  \et  come  to  .hnnd. 


Fig.  ;.    Hslla)'i  CoiMt  ai  Mto  st  Mmki  on  May  14  by  Mr.  C.  Lasck. 


appeared  to  be  some  doubt  whether  the  tail  w.xs  sufficiently 
long  to  reach  the  earth,  but  this  was  dispelled  by  the 
later  observations.  Prof.  Barnard,  on  .May  18,  traced  it 
to  a  distance  of  107°  from  thi-  head,  which  implie:4  an 
actual  length  of  more  than  6(iy  million  miles,  more  than 
three  times  the  necessary  e.xtent. 

But  the  actual  curvature  of  the  tail  could  not  be  deter- 
mined, and  in  that  lay  the  uncertainly  as  to  a  passage 
taking  place;  for  the  s.\me  reason  the  time  of  the  earth's 
p.iss.ige  was  indeterminabk-,  although  Dr.  Fran/  calcu- 
l.\ted  that  it  should  occur  some  time  later  on  .\Iay  m. 
Observations  at  Johannesburg  indicate  that  the  earth 
passed  under  the  tail  on  Saturday  morning. 

The  possibility  of  this  occurrence  appears  to  have 
incited  a  great  deal  of  fear  and  e.xcitement,  despite  the 
explicit  statements  of  well-known  astronomers  that  any 
catastrophe  was  improbable  in  the  extreme.  The  fear  of 
poisoning  by  cyanogen  seems  to  have  been  the  best  defined, 
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The  Coync\  and  ils  St>ectmm. 

M.  Cogfiia,  in  No.  19  of  the  Comptes  renius  (May  0. 
p.  1165),  gives  positions  for,  and  dMcriprions  of,  the  comet 
for  a  number  of  d.ites  between  April  16  and  May  6.  On 
April  16,  17,  and  iS  the  comet  was  s^f-n  to  have  a  large 
nucleus,  ovoid  in  fihape,  but  no  tail.  Seen  with  the  naked 
fv«  on  April  21,  it  was  of  about  the  third  m.i^(i"iuil»»  and 
yellowish  in  colour ;  telfsropically,  the  cnvcli 'p  n^;  coma 
showed  two  jet*  in  posilion-angli?  ijo''.  With  the  nioon 
nearly  full,  .)  3°  tail  was  seen  on  .-Vpril  aj.  and  was 
bifurcated.  On  .April  20,  with  the  moon  at  full,  a  l"  tail 
was  seen,  and  a  telescopic  view  showed  that  the  nucleii's 
vas  smaller  than  formerly,  but  was  extraordinarily  brilliant 
..111 I  (It  Lidedly  stellar.  .May  5  found  the  lomr't  as  a  second- 
HMi^nituiJi-  obji  I  t  with  a  tail  10°  in  length  having  a  curved, 
jilunit-l ,kc  fi.:iii  .It  its  extremity.  Seen  in  the  telestope, 
mirliuis  1 1  Mill]   ami  very  bright,  and   w;is  sur- 

rour:<J'-:d  by  a  coma  lotuainmg  two  aigrettes.  These  were 
broad  and  were  symmetrical  with  regard  to  the  nucleus, 
from  \\li!ch  they  emerged  in  directions  perpendicular  to 
a\:s  of  the  tail.  On  May  t»  the  iniv  1- was  yrt 
brij>litLr.  uiid  the  aigrettes  had  disappeared,  but  there  was 
a  very  bright  sector  ti.irr  1  [li^vards  the  sun. 

A  circular  from  Kitl  annuunces  that  observations  at  the 
Lick  Obsrr\  ivirv .  on  .May  20,  showed  th<  !■  n^'ii  of  the  tail 
to  be  140',  iliai  is  to  say  that,  wer-  ii  .ii;  visible,  it 
would  tr.ivrr^.'-  nmr.  ;t,j-i  thr'  ■  -riiiarl.  rs  of  visible 
hemispht Ti:.  Ihir  observations  wi'  iii..di;  ju  the  morning 
in  the  eastern  sky,  and  showe<i  il.'  tail  to  lag  far  b  liinrl 
the  radius  vector,  so  it  was  suggt  !.ti  d  that  the  earth  would 
not  pass  throu^Mi  \:.  On  th  ■  morning  of  May  2t  the  tail 
was  fainter,  but  tr  i  'd  to  hf>vond  Aquila. 

.\  correspondent.  Mi.  1..  <  pu,  at  M  n^  nas,  near 
Pcrnambuco,  reports  that  dunnj;  ihe  early  d.iys  of  this 
month  the  comet  was  seen  very  plainly  at  about  4  o'clock 
each  morning  by  a  number  of  peoj^le. 

Drspiie  the  smoke  and  cloud  n-ar  1-  iii/<  ri,  r,d  the 
full  riio(ir>.  the  comet  w.ts  seen  .!■•  .»  conv]):.  ai  lu-  i.tiir  ft  bv 
tliousand-;   vif   p>  m;i1.    in    x  ai  iMUS   p.irts   of  ccuncv  ca 

Sunda_\  rv  naij.;  ta-^",  At  tiUijnersKurv  .t  \\  as  Iir^i  [litktrd 
up  at  8.45,  alth.)u;,h  the  sky  ua~  i^v  ni'  iiv  an--  dark,  but, 
probablv  mvai^  mi  jjie  bright  mtuii  1 ; .  til'  tail  uas  only 
suspccti'd.  Mr  \V.  E.  Rolston  repor-.v  that,  t,.  ih.  r.ak.  d 
eye,  i*  app.  ar.  d  as  a  white,  nebulous  cloud,  of  appreciable 
siz--,  havn-  a  brii;hr  .-.ure.  By  averted  VisiOlt  »*  «r  3" 
of  the  Jail  wa-;  yliinp^' il  at  !r!l<TVals. 

The  re»L:lts  i,f  ,1  mitiib-  r  id  spectrum  observations,  made 
at  the  Mcudon  ( )|.s.  , y  during  the  period  Januatv- 
May.  are  publish.  .1.  I  v  .MM.  Bernard  and  Idrac,  in  No.  io 
of  the  Comfth^  r.iji/jn.  In  January  the  cyanogen  band  at 
A  -^.SK  diiin  11  It'll  til.  -.J,,  otrum  of  the  he.id.  The  photo- 
graphs obt.uiK.iJ  0(1  I'cbiuary  9  and  March  2,  3,  and  4 
show,  in  addition,  the  blue  "  carbon  "  band  at  X  474  and 
others,  more  feeblj ,  near  X  408  and  X  438;  in  the  later 
sp'H  rra  the  bands  at  X  38S  and  X  474  wre  nearly  equ  il 
in  intensity.  A  visual  observation  by  M.  Giacobini  on 
April  17  showed  the  nucleus  to  be  stellar  in  character  with 
a  circular  nebulosity  surrounding  it.  but  to  the  Meudon 
obs'TVrts  on  .April  25  the  condensation  was  plan<-tary  in 
chaiai  t'  r.  with  uniform  luminosity  over  a  circle  some  5* 
in  diani'lrr  A  n*buliisi:\  30'  diameter  siirmunded  it, 
and  show;  (1  two  silort  jets  on  the  opposite  side  to  the 
sun.  I'hfiti.graphs  taken  on  April  26  showed  that  the  tail 
was  dc  vrli.ping  in  the  form  of  two  ]«•(«  about  1°  in  length 
separated  bv  an  aivJ'   <d  ■•"iv\r  >ir 

Spi  i 'riitirams  <ibr,urn  d  un  .\pril  io  shiiwed  only  the  band 
at  A  4-4,  but  iptlv  rs.  secured  on  May  4,  showed  the  con- 
finunus  specfruni  of  the  nucleus,  .^nd.  in  thi"  head,  the 
barais  .it  X  474  and  X  38S.     It  is  i i; t' r.     1 114  tu  that, 

prnbahlv  owing  to  the  differential  absorption  of  the  earth's 
a'mosp'ipre  at  a  low  altitude,  the  band  at  A  388  was  much 

fainter  than  that  at  X  474. 

On  May  7  tli''  comet  was  much  bright-:,  its  » fjmated 
magnitude  being  0-5,  and  a  tail  1°  long  was  'a-ilv  seon 
with  the  naked  ryi>.  Th-  h«,id  of  the  com.  t  i  \!iibi;.  d 
several  modificatioiTi.  th"  run  ].  us  nrirv  being  etung<kled  in 
the  direction  perp- nd-i  ular  f.i  tla-  -un-^'omet  line,  and 
having  a  luminous  jet  at  <  ni  li  cxtremitv  of  its  major  axis. 
Spectra,  taken  on  2  aial  Wraiten  and  Wainwright's  ortho- 
chromatic  plates,  sitow  the  intense  continuous  spectrum  of 
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the  nucleus  extending  from  X  bbo  to  X  395.  The  baod  St 
A  474  is  very  intense  in  the  spectrum  of  the  head,  whieh 
.-ilso  show  s  condensations  at  XA  516  and  563  ;  the  cjanoget) 
band  at  A  388  is  much  Weaker  than  on  the .  ear&r 

plates. 

.M'-ssrs.  \'.  M.  -Slipher  and  Lampland  also  give  a.  good 
preliminary  account  of  the  comet  and  ils  *|>ectmm  ia 
Bull'  iin  47  of  the  Lowell  Observatory. 

Photographs  were  secured  on  every  morning  between 
April  14  and  .May  1  inclusive,  except  April  28.  and  indicated 
some  ri  inarkable  changes  in  the  form  of  the  comet.  Oc 
.April  30  it  was  seen  that  the  bilateral  symmetry  of  the 
earlier  photographs  of  the  tail  had  disapp«>ared  ; 
ni-ili  :.i  "dge  was  now  nebulous,  whilst  the  southern  wa* 
brij^iu,  well  defined,  and  showed  several  sharp  bend*.  Oa 
.May  1  the  tail  was  gently  curved,  tii-t  to  the  nortli.  th«n 
to  thi*  south,  for  seven  degrees  from  the  head,  and  then 
became  nebulous  wi'h  a  number  of  brighter  cortdcns,*- 
tlons.  This  out' I  [i.irt  indicates  the  action  of  son>» 
shaitering,  )M  i  ta;  ii.iti\.  agency,  and  proximity  of  Venus 
i'  tenfativeiv  su^ij;'  ^ti  d  as  a  possible  cause.  The  lengtlif 
id    ih.    tail,  'shown  -ni   :ta    phOtOgflffhS,  raOgB  frOflB    S*  «« 

.^pii!  li,  to  iSi"  on  .May  i. 

The  photographic  spectra  rov.  r  whole  range  frotn  Ihf 
red  to  the  ultra-violet,  and  shnw  many  interesting  fcatiife*. 
One  of  the  most  strikin;;  is  tli-  int.  ris-.t\  id  the  continuoL« 
spectrum  of  the  ruKlnis,  tin:  >ol.ar  orif;in  of  which  t« 
indicated  by  the  pr.- -iii'  .d  many  Fraunbcf'-:  lines.  Mor- 
than  a  dozen  cniisbion  bjiids  were  photogr.iphed,  tii'» 
typical  cometary  bands  3883,  4737.  S'^S.  and  5635  being 
gi-ni*rallv  the  most  prominent.  The  cyanogen  band  at 
A  3S83  is  the  Htioti^^-  -t.  ind  shows  progressive  interjsificj- 
fion.  Other  noubk-  bands  are  at  X  4000.  prominent  •^ 
t;iil ;  4214,  strong  and  increasing;  426,  prominent  in  tad; 
4,55,  apparentlv  composite,  and  prominent  in  tai!  ;  $jo. 
taint  and  narmw  ;  58«)3,  sodiani  (>n.is,ion)  lines,  vsuy.rg 
in  intensity  ;  tr^nt  ;  the  coniiinirms  band  is  photograph--^ 
to  a  short  distance  beyond  B.  I  h'  stud>  td  the  sodium 
lines  from  day  to  day  indicated  tl.a:  th-\  flucfu3t«sl  is 
i  inten-.;t>. 

The  objective-prism  pholograp^^  --laiw  that  the  head  and 
tail  are  not  al^ki  in  i  ninvNi-itiKri,  a  point  brought  out  la 
the  studv  of  M<ir.  houM:'s  comet.  'I  w  i>  I'  lnd*.  in  fact,  at 
XX  4000  ai)d  4.'i«i,  W'-re  first  recognis.  d  in  th"  tail  ;  45;o 
is  also  prominent  in  the  tail,  but  inconspicuous  in  the 
brad.  The  cyanogen  bandri  at  XX  ^14  Wld  388(3  are  praC'- 
tically  absent  from  the  tail. 

Other  observations  of  the  comet  are  corded  by  M. 
r.sdangon  and  .M.  Borrelly  in  Nf.  of  the  Compus 
tcndus  (.May  17). 

While  visual  observai ii.ns  --how  live  tail  as  straight  ar.cJ 
bifurcated,  photographs  duiw  it  to  be  more  of  the  intricat- 
form  exhibited  on  plu.ti  .j;raphs  of  Morehouse's  coiret 
.A«.cordinL;  to  tl.  -  7if)ir  i.  a  splendid  photograph  was  secw'H 
hv  Mr.  Evr:sh'Hl.  with  the  Q-inch  refiertur  at  the 
Ko  l.iikanal  Ob-t  rv.iri>r\ ,  on  .April  22.  1  his  shows  th- 
nucleus  as  surrcundfil  by  a  p.irabolic  envdop.-,  fr-im  which 
radiate  a  number  of  stream'  rs  in  tlit-  fot  m  of  a  :  i  ; 
Instead  of  the  simple  bifunated  t-Mcnsion  set-n  viiUjL>. 
this  photograph  represents  the  tail  as  a  number  of  dis- 
turbed, bent  streamers,  one  of  the  brightest  of  whilst 
actually  crosses  tin  ..;h.  rs  1  lu?  photogr.iph  certaird. 
suggests  energetic  disruptive  action  rather  th.in  a  stejJ^ 
streaming  furtfi.  and  demonstrates  the  dana-^r  ot  cotr- 
p.nrnc;  modern  photographic  representations  cd  Liias^ts  wit'- 
til'  I  ..1  k  r  drawings. 

.An  cxtpllTif  s<-ries  of  photographs  has  also  been  sfxur^d 
at  the  n  Kvaii  Observatory,  and  COpies  forwarded  to  ih* 
Rov.il  .Astronomical  Society. 

i  he  complicated  Structure  of  the  tail  is  also  shown  0  > 
photographs    taken    at    the    Transvaal  Observatory 
,\|ii  il  I)i  s.  rilr.i:!^    them    iil    No.    441  I    of    thr-  .ljtfi>- 

uomische  Sadtrichlen,  Mr.  Innrs  s.iys  that  they  show  :f 
tail  3*  long,  divided  into  five  rays,  one  set  of  which  crcAf 
over  the  others.    In  the  telescope,  on  the  same  date,  th 
nij<  I'  us  was  seen  to  Iw  double,  the  secondary  nucleus  beiri 
in  |x>sition-angle  46"  11'.    No.  4413  of  the  AstroHomuch'- 

Sttthrichien  also  cont^os  numerous  reports  of  obscmi- 

tions  of  the  comet. 

The  following  is  part  of  an  eph'-ui'  ri':  publisln-d  hy  Dr. 
Ebeit  in  No.  4411  of  the  .4itroti0Fni;c/ic  .Vachrichtcn  : — 
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May  30  ...        9  45  o  •  53  ° 

„    31  ...        9  50  9  •  •  12  23  5 

Jwe  I  ...        9  56  0  ...  + 1  S7-2 

„    a  ...      10   04  ...  .^1  342 

„     3  -•       'o   4  3  ••  + '  '3  4 
The  estimated  brightness  for  May  30  is  about  0-5  mag., 

and  for  June  a,  i<o  maf. 


H ALLEY  AND  HIS  COMET,* 

WHAT  do  we  know  of  the  nature  of  a  comet's  tail/ 
Nmt  head  we  notke  that  there  i$  a  dome-shap'-d 
emvlope  which  su2ge«ts  that  something  has  bern  bpouicd 
from  die  head  ana  turned  back  by  some  repelling  forc^- 
<rf  the  auOi  much  as  water  spouted  from  a  jet  into  the 
air  ie  tariMd  back  by  the  attraction  of  the  earth.  The 
shiape  of  a  fountain  is,  in  fact,  closely  like  that  of  a  comet 
near  the  head.  The  same  curve,  a  parabola,  characterises 
boUi,  and  accordingly  the  adopted  view  of  the  nature  of 
the  tail  Is  on  these  lines.  But  Mr.  Eddington  has  recently 
directed  attention  to  a  |^ve  iMauHf;  be  has  calculated 
from  comet  Morehouse,  which  appeared  eighteen  months 
age.  what  must  be  the  nu^ituoe  «f  the  sun's  rqwiling 
force  to  accord  with  this  view^  and  be  Itnds  it  almost 
inconeeivAlj  great.  The  suggestion  was  made,  accord- 
ingly, that  possibly  a  different 'view  might  fit  the  facts 
better,  viz.  that  the  matter  was  not  spouted  from  the 
comet's  head  and  turned  back  by  (he  sun*  but  came  from 
the  sun  and  was  turned  back  by  the  comet.  Mr. 
Eddington  has  done  something  already  to  exnndne  dtis 
view,  and  finds  Kvcral  strildng  facts  in  its  favour.  In 
th^  first  place,  the  $hape  of  die  curve,  the  parabalat  which 
hns  b<?en  taken  as  good  evidence  (or  the  former  viev. 
eiiujll\  Hts  tke  latter.  Secondly,  aince  the  matter  is 
streaming  out  from  the  lua.  ami  (he  comet  Is  moving 
across  it,  we  must  take  kMo  account  tfie  motion  of  the 
matter  relative  to  the  moving  comet.  It  slioold  be  posrible 
to  test  the  correctness  ot  Oie  view  by  oboerving  the  direc- 
tion of  the  comet's  tail,  which  shoMd  not  8e  accurately 
in  the  line  away  from  the  sun,  but  should  be  slightly 
inclined  to  it.  Measurements  of  several  photographs  seem 
to  «upport  this  view. 

Besides  the  particles  of  sofid  matter  which  exist  in  th<; 
tul  (whether  spouied  from  die  comet  or  from  flie  sun). 
th»re  are  also  certain  gases.  Sir  William  Huggins  found 
with  his  Bpoetroseope,  as  early  as  1881,  that  there  were 
certain  canton  compounds  in  the  head  of  a  comet  wlikh 
are  doubtless  also  present  to  some  otlent  la  the  tail.  Some 
r-rv  interesting  speetrosoopie  ofaaervatiens  made  on  the 
•Jj)  light  comet  showed  duA  there  was  sodium  vapour,  not 
only  in  the  nucleus,  but  extending  out  into  the  tail  on 
ritlier  side.  The  strong  yellow  lines  in  the  spectrum  have 
tieen  thought  to  have  possiMy  come  other  origin,  perhaps! 
helium  or  a  carbon  compound.  It  may  appear  curious 
that  there  ^ould  be  any  doubt,  but  It  must  be  remem- 
bered that  when  an  object  is  in  motion  the  lines  In  its 
ipectrum  never  correspond  exaeth  with  the  lines  of  n 
terrestrial  substance.  They  are  displaced  to  one  side  or 
another  according  as  the  object  is  moving  towards  or  from 
Bs.  However,  in  the  present  instance  measures  made  at 
the  Lick  Observatory  seem  to  identify  the  lines  as  sodium 
lines  when  due  allowance  is  made  for  the  comet's  motion 
■war  from  the  earth.  Prof.  Fowler  has  recently  made 
sn  Intrrcsting  identification  of  the  spectrum  of  a  comet'% 
tri:i  with  that  of  some  substance  whidi  at  present  he  h.ns 
not  completely  recognised,  but  which  he  believes  to  be 
a  compound  of  carbon,  hydrogen,  and  oxygen  in  a  st.ite 
of  ^re.nt  tenuity.  He  can  obtain  a  spectrum  in  his  labora- 
tory  when  the  pressure  is  reduced  to  lem  than  100,000th 
of  nrmosphcric  pressure. 

Th-*  p.irticular  interest  of  Halley's  comet  lies,  not  in 
»lv  fict  that  we  shall  pas';  through  its  tail,  not  in  th'^ 
m.Tgnificence  of  the  spectacle  which  wc  hope  to  see  (for 
thi";  will  be  much  less  sensation.Tl  than,  for  instance,  ttv 
cornet  of  1858,  or  even  of  iSSi),  but  in  the  circumstances 

>  From  the  AUrad  Locnife  delivered  before  Uic  RoyiU  Sicieiy  of  Art*  on 
May  4  hr        H.  H.  TvnMr.  F.R 
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which  first  brought  its  existence  to  the  knowledge  of  the 
world.  It  was  the  first  comet  of  which  the  return  was 
predicted  witK  success.  Hall^  reaped  this  reward,  the 
great  reward  of  having  an  enduring  monument  in  the 
skies,  as  the  well-deserved  outconw  of  his  devotion  to 
science.  He  was  one  of  those  men  who  seem  to  have  an 
instinct  for  ^seeming  at  any  particular  moment  the  most 
important  thing  to  be  done,  and  the  energy  to  do  it,  such 
a  man  as  WOuM  have  made  a  great  general  or  a  great 
statesman,  or  succeeded  in  many  other  walks,  of  life,  and 
such  a  man  as  is  only  too  rare  in  the  history  of  science. 
When  an  undergraduate  at  Oxford  (Queen's  College)  he 
was  struck  by  the  fact  that  our  knowledge  of  the  stars 
was  practically  limited  to  those  of  the  northern  henu- 
I  sphere,  and  he  determined  personally  to  rectify  this  at  the 
oarMest  possible  moment.  Accordingly,  he  did  not  wait 
I  •-v<^  to  take  his  degree,  but  startea  for  St.  H<-lena  to 
I  make  a  catalogue  of  southern  stars.  Bad  weather 
I  rendered  his  expedition  far  less  successful  than  he  lioped. 
but,  nevertheless,  a  beginning  was  made,  and  the  founda- 
tions of  our  knowledge  of  (he  southern  hemisphere  were  laid, 
lie  grncerullv  acknowledged  the  help  and  patronage  of  the 
King  bv  naming  a  small  oonstelhition  "  Robur  Caroli  II.," 
but  the'  name  was  afterwards  omitted  by  a  German  editor. 
His  name  far  a  striking  double  star.  Cor  Caroli,  has 
survived.  In  bter  years  his  studies  of  the  positions  of 
the  starv  convinced  him  that  they  were  not  really  fixed 
in  their  places,  but  that  soene  of  them  must  have  moved 
since  the  observations  of  Ptolemy.  From  tMt  beginmng. 
due  to  Haltey,  springs  our  knowledge  of  the  proper 
motions  of  the  stars  and  all  diat  has  come  from  it. 

.Another  of  Hallqris  great  enterprises  was  the  attempt  to 
determine  longitude  at  sea.  It  is  quite  easy  for  a  saifair  to 
determine  hie  latitude  (how  far,  that  is.  he  is  north  or 
south  of  the  equator),  but  his  longitude  is  a  different 
matter,  and  the  uncertainty  often  led  to  grave  difllculties 
and  often  disasters.  Here,  again,  Haltey  saw  that  a  great 
effort  must  be  made  to  remove  this  disabiliQr.  He 
obtained  the  loan  of  a  ship  from  the  King  (not  Charles  11. 
bv  this  time,  but  William  of  Orange),  and  was  instructed 
to  make  a  long  voyage,  especially  in  the  southern  henU- 
spherc,  to  observe  the  magnetic  variation,  that  is  to  say, 
the  amount  bv  which  the  compass  points  east  or  west  of 
due  north  in '  various  localities.  In  spite  Of  the  pmitlay 
of  his  lieutenant  (which  c.-iused  his  return  home  aflCT  first 
setting  out),  he  completed  his  voyage.  He  made  a  diart 
of  the  v.iri.itions,  and  thus  solved,  foT  the  first  jfiflM,  this 
problem  of  determining  the  longitude.  His  solution  was 
very  soon  superseded  by  a  better.  In  tl»  invention  of  the 
chronometer  bv  John  Harrison :  but  this  doeS  not  alter 
the  fact  that  iialley  was  the  first  to  give  a  solution  at 
all.  Even  his  own  defects  seem  to  have  inspired  hfan  to 
a  method  of  compensating  them.  He  was  nJmself  not  a 
vtrv  accurate  observer,  nor  skilled  in  the  use  of  the 
insnunients  of  a  fixed  observatory.  Possibly  his  experi- 
.  iii  i  with  rough  and  ready  methods  at  sea  may  have  con- 
tributed to  this  end.  He  that  as  it  may,  he  was  so  fiir 
out  of  personal  svn.p.itliv  with  accuracy  in  observation 
that  he  used  to  sa\ .  '  Take  care  of  the  minutes  of  arc 
and  the  seconds  will  take  care  of  themselves."  ^  It  is, 
fiierefore,  not  to  be  wondered  at  that  his  observations  as 
Astronomer  Royal  wcr'-  i  i  t  4  any  value;  and  it  might 
liav  happened  that  he  would  look  for  a  successor  equally 
in  !iff'"i>  u  tu  1' ruracy,  but  he  was  too  great  a  man  to 
m.ik  vui  fi  i4  mistake.  He  set  his  heart  upon  being 
SI  rr,  bv  Bradley,  the  most  painstaking  and  accur.nte 

observer  of  the  time  (pos&ibly  of  all  past  time),  and 
Bradley's  skill  soon  ntade  Up  for  any  deficiencies  of  the 
pri  vious  twentv  vears. 

But  Hallev '  showed  his  greatest  insight  in  connection 
with  the  discovery  of  the  great  law  of  gr.nvitation.  He 
shared  with  others  the  suspicion  (for  in  16S4  it  amounted 
to  little  more)  that  n  law  of  attraction,  v-arying  as  the 
inverse  square  of  the  distance.  wo.iUi  f-xplain  the  move- 
ments  of  the  planets  round  the  smi  ;  nut  whi!'>  othrrs 
were  content  to  let  the  matter  rest  f  .  <  t  to  cl.iim. 
falsely,  that  they  had  satisfactorily  proved  thi:  proposition, 
Hallev  saw  the  vital  necessity  of  sifting  the  matter  to  the 
bottom  When  other  inquiries  had  f.iiled,  he  determined 
to  visit  Newton,  at  Cambridge,  with  the  idea  of  enlisting 
his  help  in  solving  this  great  probkm.  To  his  great  delight 
he  found  that  it  was  already  solved.  Newton  had  already 
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piuvrd  t!Ki!  .iri  oiij'tt  iiitr.ict' d  by  thr  sun  in  th'js  way 
would  move  round  it  in  an  ellipse,  and,  since  Kepler 
had  already  shown  that  the  planets  did  move  in  ellipsfs, 
the  existence  of  gravitation  was  established.  Halley  saw, 
fiirilur,  how  important  it  was  to  publish  this  discovery, 
and  paid  for  the  publication  from  his  own  pocket  when 
othr-r  means  failed.  It  might  also  be  said  that  in  this  one 
pariirular  of  recognising  the  thing  to  be  done  and  doing 
It  Hallry  compared  favourably  with  his  great  friend 
Newton,  (or  Newton,  after  proving  the  proposition,  had 
tossed  it  aside,  shrinking  from  publication,  which  had 
•ometimes  engaged  him  in  disagreeable  controversy.  Had 
it  not  been  for  Hnlley  we  might  have  lost  this  discovery, 
at  any  rate  for  a  number  of  years ;  but  Newton,  though 
he  was  diffident  as  to  publication,  and  failed  perhaps  to 
realise  the  importance  of  his  discovery  to  the  world,  proved 
his  own  remarkable  insight  in  a  different  manner.  He, 
and  he  alone,  saw  that,  even  after  the  proof  about  the 
ellipse  had  been  formulated,  there  wa*  yet  a  grave  difficulty 
in  accounting  completely  for  a  universal  gravitation  as 
the  cause,  not  only  of  the  planetary  movements,  but  of 
the  falling  of  objects  towards  the  earth.  He  realised  that 
there  was  need  of  a  further  proposition,  which  he  ulti- 
mately succeeded  in  proving,  viz.  that  a  sphere,  however 
large,  would  attract  another  sphere,  however  close  to  it, 
as  though  it  werp  rorsrentrated  at  the  centre.  This  com- 
pleted the  gre,it  I.tw  which  was  given  to  the  world  in 
t6S6 ;  but  without  this  great  proposition  the  law  of  gravi- 
tation would  have  remained  a  mere  rough  approximation 
inttead  of  taking  it>  place  at  once,  and  thereafter,  as  the 
most  accurate  law  knoim  to  science. 

Not  only  were  the  movements  of  the  planets  explained, 
but  it  became  possible  to  calculate  the  orbits  of  comets, 
and  Halley  took  the  earliest  opportunity  of  calculating 
as  many  as  he  could.  This  opportunity  did  not,  however, 
come  to  him  for  nearly  twenty  years,  since  he  was  full 
of  other  projects.  It  was  in  the  interval  that  he  made 
his  great  voyage  for  determining  the  longitude ;  and  it 
was  not  until  1704,  when  he  had  been  elected  Savilian 
professor  of  geometry  at  Oxford,  that  he  found  the  leisure 
to  make  the  conietary  calculations  required.  The  result 
Wu  a  list  of  twenty-four  orbits,  representing  all  the  comets 
which  had  been  tullkiently  observed.  He  had  the  insight 
to  sec  that  this  was  a  thoroughly  important  thing  to  do, 
though  neither  he  iter  anjnMW  elat  Mnpacted  what  was  to 
be  the  mo^t  important  outcome.  Three  of  tlie  twenly-four 
orbit!!  were  found  to  be  nearly  the  same,  thoae  ef  Ate 
comet*  of  1531)  160;,  and  i6bi.  The  figures  were  so 
closely  the  nme  that  he  felt  eure  they  must  relate  to 
the  same  cometi  tboufih  there  was  one  difficulty,  in  that 
the  interval  between  tne  two  returns  was  not  the  same. 
'Hijj  discrepancy,  howevefi  he  rightly  ascribed  to  the 
Inlluence  of  the  planets,  especially  Jupiter  and  Saturn. 
He  pointed  out  that  these  planets  disturbed  one  another, 
and  therefore  would  disturb  a  comet  too.  He  put  very 
clearly  alao  the  point  that  the  disturbance  would  be  much 
ISreater  In  the  case  of  a  comet.  We  have  said  that  a 
comet  (ravels  away  to  a  great  distance  from  the  sun,  and 
coni»'s  .ilmost  to  a  r?  «:!ing  point ;  indeed,  as  Halley  re- 
marked, a  v-'rv  ^nplit  ili  inge  in  its  velocity  would  send 
it  ftway  alirif^f. thcr  from  the  sun's  influence,  that  is  to 
say*  would  make  all  the  difference  between  a  finite  and  an 
infinite  time  for  its  return.  Hence  a  smaller  disturbuncc 
might  easily  affect  the  time  of  its  return  seriously.  There 
was  no  dimculty  that  he  could  see  in  identifying  the  three 
comets  Si  die  same,  and  in  predicting  a  subsequent  return 
In  1758.  Halfay  did  not  live  to  see  the  return,  but  died 
in  1743,  at  the  age  of  eighty-five,  but  he  left  on  record 
his  eonvietioa  that  tfut  comet  would  appear  again,  and 
his  hope  that  posterity  would  remember  to  credit  an 
Enellshm«n  widi  lie  prediction. 

It  was  first  seen  on  Christmas  Dqr,  1758.  It  returned 
again  in  1835,  and  now  It  Is  widi  us  once  more.  The 
interval  between  the  returns  varies  a  few  years,  from 
alMUt  seventy-five  to  nearly  eighty,  the  variation  being 
due,  as  Halley  surmised,  to  the  interference  of  the  planets 
with  the  comet's  movements.  It  is  one  thing  to  reaHee. 
as  Halley  did,  Uie  general  nature  of  this  interference,  and 

Site  another  matter,  involving  much  laborious  calcula- 
a,  to  determine  It  accurately.  Halley,  with  his  national 
pride,  would  have  been  delighted  nt  the  skill  with  which 
this  problem  has  recently  been  attacked  by  two  of  his 
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countrymen,  Mr.  Cowelt  and  Mr.  Crommclin,  of  the  Royil 
Observatory  at  Greenwich.  Mr.  Cowell,  after  trying  cid 
methods  with  more  or  less  success,  found  it  advisable  tc 
employ  a  totally  new  method.  It  has  been  the  cuitoz, 
hitherto,  in  such  calculations  to  consider  the  path  of  :!)• 
comft  as  an  ellipse,  according  to  Newton's  great  disonen, 
but  an  ellipse  which  It  continually  changing  in  dttj:; 
owing  to  the  disturbnncef  of  the  planets.  Mr.  Covtii, 
however,  has  found  it  desirable  to  abandon  the  idea  of  tbj 
ellipse  altogether,  and  to  follow  the  comet,  step  by  itip, 
along  its  orbit,  first  forecasting  a  little  ahead,  then  calcs. 
lating  the  consequent  attractions  of  the  planets,  verifyiii 
his  forecHt  or  nodHfying  it,  if  required,  and  to,  V 
making  each  step  secure  before  proceeding  to  the  ii*r' 
obtaining,  ultimately,  the  complete  and  accurate  hittcn 
of  the  comet  between  two  returns.  It  will  readily  i;« 
understood  that  a  process  of  this  kind  involves  m^^. 
labour.  During  seventy-four  years  the  comet  was  foDove! 
by  calculation  atone,  iot  it  was  hopeless  to  attea|K  ip 
observe  it.  As  a  result  of  the  calculations,  it  w»  pn- 
dieted  that  it  would  be  seetl  In  •  evtain  place  in  the  ib 
in  August  and  September,  1909,  and  on  taking  a  phcc^^ 
graph  of  this  region  the  comet  was  found  close  to  th- 
predicted  place.  The  honour  of  first  identifying  it  in  ;!» 
way  falls  to  Dr.  Max  Wolf,  of  Heidelberg,  but  it  is  some 
compensation  to  Englishmen  that,  with  the  help  of  D: 
Wolf's  information,  were  able   to   identify  earlier 

images  of  the  comet  on  photographs  tatcen  at  the  R«vi 
Observatory,  Greenwich,  and  earlier  ftlll  at  the  r,et 
ObsTvatorv  of  Helwan,  in  Egypt.  The  generosity  of  Mr 
Reynolds,  of  Birmingham,  has  furnished  this  last  obs»nj 
tory  with  a  fine  reflecting  telescope,  the  mirror  of  wlud!. 
30  inches  in  diameter,  was,  like  that  at  Greenwich,  roads 
by  the  late  Dr.  Common,  of  Ealing;  and  wiA  thb  fin* 
instrument,  in  the  splendid  climate  of  Egypt,  Ac  fin> 
picture  of  Halley 's  comet  at  »te  present  return  was  securfd 
Messrs.  Cowell  and  Crommelm  have  not  only  cakuliSw 
the  recent  history  of  the  comet,  they  have  carried  it  buck 
through  the  centuries  as  far  as  S40  B.C.  We  have  «• 
that  Halley  collected  all  the  oiiservatioos  of  eonieti 
sufficiently  good  and  numerous  to  enable  him  to  calculji» 
orbits,  and  theae  did  not  include  any  comet  earlier  •dn 
>337>  nor  any  appearance  of  his  own  particular  cor* 
before  t$3t.  But  more  observations  have  come  to  lip: 
since  then,  espedally  in  Chinese  annals,  and  on  futt*« 
seardi  Mng  made,  fn  the  first  Instance  by  Mr.  Hind 
half  a  century  ago.  it  was  found  that  bright  comets  tuc 
appeared  in  1456,  in  1378,  In  1301.  and  so  on,  which  couM 
with  great  probability  be  identified  with  Halley's.  Ililf 
probabili^  Messrs.  Cowell  and  Crommelin  have  now  ^ 
vert«d  into  a  oertunty.  It  was  not  possible,  or 
neeesiary,  to  carry  back  the  computations  into  the  }» 
with  the  same  accuracy  as  was  adopted  for  the  last  »• 
turn,  for  the  observations  available  for  Identification  «v. 
in  many  instances,  very  rough,  specifying,  for  in^uncf, 
the  position  of  the  comet  by  die  constdlanMi  In  which  k 
wfis  seen ;  but  they  adopted  aomediiflg  of  die  fame  frie* 
riple  of  proceeding  step  by  «tep,  maHqg  the  aivanM 
At  Ode  return  secure  before  working  bade  from  it  tsw 
preenBng,  and  tfttts  th^f  were  able  to  eerreet  Mmral 
nVistakes  In  HindV  original  list. 


VNirBPSlTY  AND  EDUCATIONAL 

INTELLIGENCE. 

Camhriiioh. — The  Council  recommends  that  a  gran' d 
tool,  from  the  Worts  Fund  be  made  to  Mr.  E.  A.  Wilscr 
of  C.onville  and  Caius  College,  who  has  been  entrusta! 
with  the  organisation  of  the  scientific  department  el  ^ 
I^iitish  Ant.irctic  Rxpedition,  1910,  towards  defrayiflg  Utt 
expense  of  the  equipment. 

The  scientific  staff  of  the  Pxr>Hition  intludei  Id-.if^- 
IX  G.  Llllie,  of  St.  John's  College ;  E.  W.  Ncl«>ti,  «s 
Christ's  College;  T.  C.  Tavlor.  of  Emmanuel  Col'.*g': 
E.  A.  Wilson,  of  Gonville  nnd  Caius  College ;  and  C.  ?. 
Wright,  of  Gonville  and  Caius  College. 

Grants  of  50I.  to  Mr.  C.  E.  Moss,  curator  of  the  I  r 
vcrsity   Hermrium.   towards   defraying  the  expenst 
botanical  investigations  which  he  proposes  to  make  on  tte 
Continent  of  Europe;  and  of  »Sl.  to  Mr.  R.  H.  Rsw 
towards  defraying  the  expense  of  a  visit  which  he  prop*** 
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til  niakr  10  South  Africa  for  the  purpose  of  carrylllg  on 
geological  investigations,  are  also  recommended. 

Oxford — ^Tbe  ibllowiiig  it  «be  test  «f  tb*  «pMd}  de- 
livered by  Pral.  Love  in  praentiiMr  MeMra.  P.  H.  Oowell 
and  A.  C,  da  b  C.  CmniiMlia  tor  tlia  d«gree  of  D.Sc. 
h«mons  catua  «a  Mav  at 

"  Dueentoa  fan  ainltie  aono*  Ednimdua  Halley,  qui  turn 
ajMid  nos  PiofaMor  crat  &nriliwMi,  a  Mawtono  doctiis  vi 
quadam  certa  ptenetaa  root  tntrs  eirculoo  contuxri,  cum 
cometam  magnum  ipse  obacmnoct,  huoe  aoiMrum  quinque 
fore  «t  s«ptuaginta  tfttervollit  quifl  l^^timo  tampoce  semper 
rcditurum  ease  praedixit.  V«ttt  erat  mut.  et  MM  boc  anno 
tertium  ex  tempore  coonim  reditdtn  vMsmns.  Cum 
quidem  omnes  astronomi  iiMMnte  statim  anno  dm  adventum 
specularentur,  simul  atque  viaus  est  id  egarunt  ut  cunom 
quo  circn  Miem  TOheiatur  certissime  conatituerent.  Ad 
haoe  rem  «cesaenint  duo  viri.  Philippus  Hcrbertya  Coweli, 
Andreas  Claudius  dc  la  Cherois  Crommelin,  scientia  «t 
peri  tin  tinguku-i  pracditi,  qui  hmie  nodum  novn  pronus 
ratione  Mdverunt.  Qua  in  re  distinguerc  viz  poomflnue  quid 
huie  vel  illl  aeceptum  refereadam  alt:  Ifliia  cooatntt  nisi 
alter  mnthematicorum,  alter  aatrooomonim  peritistimiis 
fuisaet,  rem  non  potuisse  navari. 

"  Duco  igitur  ad  vos  Philippum  Herbertum  Co«e1l»  qui, 
cum  plures  annos  astronomiae  rationlbus  cognoacendis  se 
dedidisset.  multas  palmas  Earn  adeptus,  id  tandem  con- 
secutus  est  ut  cometae  Halleiani  iter  nova  ratione  statueret, 
et  omnes  calculos  laboriose  mbduoeret. 

"  Duco  etiam  And  ream  Claudiom  de  In  Cherois  Crom- 
melin. qui  cum  multos  annos  cometarum  naturam  invcsti- 
ga&s«t,  doctrina  maxima  instructus  ad  hoc  munus  acccssii, 
et  re  latissimc  pcrspecta  cometae  redeuntis,  iter  non  solum 
boc  anno  definire  potuit,  sed  quoties  per  duo  mIlUa  ducentos 
quinqua^inta  annos  his  caelestis  hospes  terram  revisit." 

The  Vice-chancellor  (Dr.  T.  H.  Wanen),  in  admitting 
Messrs.  Cowall  and  CromoMlin  to  the  dejpee,  spoke  na 
follows  :— 

'*  Salve  fratrum  par  nobilc,  ncc  laboribus  nec  laude 
divisum,  quos  dum  veluti  Geminos  iUos,  vcl  stellam  quam- 
dam  dupliccm,  pari  gloria,  togis  paribus  fulgcntes  intueor. 
vcnit  mihi  in  mentem  aliquid  versu  diccre  'Wrgiliano,  licet 
paullum  mut.ilo, 

'  In  medio  duo  signa,  Conon  et  quis  fuit  alter, 

Pr.i'dixit  tl.iinmae  reducis  qui  gentibus  orbem?" 
"  F.\^o   .iiictoritate  mea  et  totius  Univcrsitatis  Ubentcr 
;i'rlm;t;o   vi: rviniqiie,  te  Conononi,    tc   Aratum  n0V1im>  ad 
gradiiiTi  Doi  torls  in  Scicntia,  hoDoris  causa." 

Thf.  honorary  drgrce  of  Doctor  of  Laws  was  conferred 
upon  Commander  Peary  by  th.j  liniversity  of  Edinburgh  on 
yiay  2^.  in  recognition  of  his  north  polar  work. 

A  Reutkr  message  from  Salem,  Mass.,  U.S.A.,  states 
that  the  will  of  the  late  Mr.  Isaac  C.  Wyman  bequeaths 
practically  his  entire  estate,  valued  at  a.ooo.oooi.,  to 
Princeton  Universior  Graduate  School  for  such  use  "as  the 
tmscees  may  decide." 

A  Rwm  message  from  Cape  Town  atatat  that  die  late 
Sir  Donnid  Currie'i  dnti^ters.  Mre.  Hfrrielesa,  Mrs. 
MbltcaOt  and  Mrs.  Wisely>  Iwve  pwa  «  tun  of  15,0001. 
to  tbe  Uidvenilgr  of  Cape  Town  Mr  the  eoastrwedon  of  n 
hall  as  a  permanent  memosial  to  Sir  Donald  Currie.  The 
University  has  gratefully  acoepted  the  gjft.  and  has  re* 
served  a  portion  of  the  fund,  produciM  i$ol.  per  annum, 
for  tha  foundation  of  a  Currie  Scholnnmpi. 


SOCJSTIES  AND  ACADEMIES. 
Paris. 

Academy  of  Sciences,  May  ly.— M.  Af  u^rd  Ca.i'icr  In 
the  chair.'— The  president  announced  the  death  of 
Stanislas  Caniaiaro,  correspondant  of  the  academy,  and 
M*e  a  short  aeeount  of  his  work.— Gaston  oaurboux : 
The  use  of  new  methods  of  recurrence  In  the  theory  of 
erthoganni  systems. — M.  BiKowrdan  presented  photo- 
glepu  of  the  Halley  comet  by  M.  lAignez,  taken  at  the 
Observatory  of  Madrid. — A.  Lstorolx :  The  mineralogical 
constitution  of  the  French  phosphorites.  The  optical  and 
physical  properties  are  described  in  detail,  and  complete 


'  Cf.  V«g.  tc'.  ill.,  V.  40. 

NO.  2 1 17,  VOL.  83] 


chemical  analvsi ar*'  given. — i'aul  8ali«tier  and  A. 
Maim*  :  A  fjenrral  irnthod  of  direct  preparation  of  the 
tliiuls  bv  catalysis,  starting  with  the  alcohols.  The  general 
method  proposed  consists  in  passing  a  ntixture  of  the 
vapour  of  the  alcoliol  with  sulphuretn-d  hydrogen  ovw 
thoria  at  a  temperature  between  300'^  C.  and  360°  C. 
The  mercaptans  from  the  first  five  primary  alcohols  were 
prepared  with  excellent  yields.  The  stibstituiion  of  sulphur 
for  oxj'gen  was  also  successful  with  ally!  alcohol,  benxyl 
alcohol,  and  various  secondary  alcohols,  but  the  yields  in 
these  cases  were  not  so  good  as  with  the  primary  alcohols. 
Thiophenols  can  also  be  prepared  in  the  same  way. — M. 
Blaserna  was  elected  a  correspondant  for  the  section  of 
physics  in  the  place  of  Lord  RayUi^h.  elected  a  foreign 
a.<iociate.— E.  Kaemnson :  Observations  of  lialley's 
comet.  These  results  were  obtainrd  at  the  Ohs.  rvatory 
of  Bordeaux,  and  diagrams  are  given  showing  the  j]  t  r- 
ance  of  the  comet  on  various  dates. — J.  Comas  Sola: 
The  flattening  of  lo,  first  satellite  "f  Jupiter.  Observa- 
tions with  the  38<m.  equatorial  at  the  Fabra  Observa- 
tory, continued  since  1905,  have  confirmed  the  view  that 
lo  is  flattened,  in  proportion,  greater  than  atw  other  body 
known  in  the  solar  system.  The  maximum  flattening  has 
been  determined  at  one-fourth.— M.  Borrolly :  Observa- 
tions of  Halley 's  eooeC  made  at  the  Observatory  of 
'  MarseiUea  with  the  comet  finder.  Data  are  giveti  for 
obscrvadons  for  fifteen  nights  between  April  21  and 
i  .May  10,  together  with  the  positions  of  the  comparis<in 
*  stars.— M.  T»lt««le« :  A  new  class  of  surfaces.— K. 
Oulvftt ;  The  differential  equation  of  the  motion  of  a  heavy 
spherical  projectile  in  air. — Maurice  Fr*ehot :  Continued 
functionals.— M.  Hortvott :  The  electric  thermophile.  An 
account  of  a  woven  material  containing  fine  nickel  wire, 
which  is  .supple  and  can  be  heated  electrically.— A. 
dn  OrRmont  and  M.  Df«eq  :  Certain  conditions  of  appear- 
ance of  the  band  spectrum  attributed  to  cyanogen.  Ihe 
band  spectrum  usually  considered  to  be  characteristic  of 
cyanogen  appears  to  be  due  to  the  simultan<*ous  presence 
of  carbon  (in  sodium  carbonate)  and  nitrogen.  1  he  bear- 
ing of  Ulis  on  comet  spectra  is  mentioned.— M.  Heullo- 
wlK«<*t  The  dimensions  of  the  material  elements  pro- 
jected by  the  kathodes  in  vacuum  tubes.  The  metal  pro- 
jected (silver)  is  deposited  on  a  glass  plate,  and  the  mini- 
mum thickness  determined  at  which  the  layer  conducts 
electricity.  The  conductiviqr  appears  suddenly,  and  ts  only 
established  starting  from  a  certain  thickness  of  the 
metallic  layer.  The  diameter  of  the  particles  calculated 
from  the  results  of  these  ojqperiments  is  of  the  order  of 
23  to  36  Mf^'—f^'  Mneeos*  and  L.  Pournlor:  The  action 
of  the  sil«it  disdiarge  upon  acetaldehydr-  In  the  presence 
of  hydrogen.  The  product  of  the  reaction  was  a  very 
complicated  mixture  containing  acetic  acid  and  its  bomo- 
logues  and  several  fcatonaa.— F.  aedroun  and  F. 
Tatoourv :  Synthesis  of  aromatic  nitriles.  Beniyi  t^amde 
is  treated  with  sodium  anUde  and  atkyl  kiffide  or  bromide. 
One  or  both  of  the  hydrogen  atoms  of  the  methylene  group 
can  thus  be  replaced  by  alkyl  groups,  and  several  applica- 
tions of  this  general  reaction  are  cited.— -Georges  DaraatM ; 
The  action  of  the  hydracids  upon  the  glycidie  esters.-> 
A.  *rwiiit  and  S.  PoataseWk:  Two  new  isomers  of 
slearolie  add.^Marerf  OcrtHot  and  Jules  rr*>owi« : 
Hexahydraphenylglyeollic  add.-^.  Bay* :  The  cstiinat.on 
of  tartanc  add  in  crude  natural  matenals.— J. 
Bertheswnaa ;  A  new  method  of  estimating  the  three 
mcthvlamines  hi  admixture  with  ammonia.  The  hydro- 
chlorides are  dried  and  extracted  with  pure  chloroform,  in 
which  the  hydrochlorides  of  dimethylamlne  and  trimetbyi- 
amine  arc  soluble.  These  are  further  separated  by  means 
of  their  periodides,  and  the  ammonia  and  methylamine 
separated  by  fran^ois's  method  with  yellow  oxide  of 
mercury.— G.  Beyor :  Studies  00  the  biology  of  the 
truffle  (Tuber  m«laHospomm},—9nA  Dwp:  The  Strydinoa 
of  eastern  Asia.— J.  ttroMt  The  relative  wel^t  of  Oie 
heart  and  the  effect  of  hl^  altttudesw— Maurice  Ntoloia : 
The  decomposition  of  diloroform  In  the  organism.  A 
method  is  described  pSfmltting  tile  eetimation  of  small 
quantities  of  chloroform  miied  with  large  quanttties  of 
air.  The  author  applies  tilU  to  detemUne  tiie  ainount  of 
chloroform  destroyed  In  the  hlood,  and  concludes  that 
about  one-half  the  total  amount  of  chhwofbrm  fixed  at  UN 
moment  of  anaesthesia  is  decomposed  In  the  organism.— 
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THE  MAUMALS  OF  SOMAUIAND. 

The  Mammals  of  SmtialilanJ.  Bv  R.  E.  Dr:ike- 
Brockman.  Pp.  xvii  +  201,  (London:  Hurst  and 
Blackett,  Ltd.,  1910.)  Price  tis.  6d.  net. 

SOMALI  [.AND,  it  Is  hardly  necessary  to  point  out, 
lor  its  manmnallan  fauna,  iu  flora,  and  to  a 
certain  extent  its  l>irds,  almoct  constitutes  a  separate 
Mi'>-irL:iiin  nf  tlie  African  domain,  toi^ctlur  vvitli  the 
adjoining  districts  of  Galaiand,  Abyssinia,  and  the 
noitliern  parts  of  British  East  Africa,  llie  fuHest 
devcription  of  its  inti-rc-itiiifx  niniiimali.-m  fauna  \V7is 
\vri»t<*n  sonic  years  ajjo  by  t  aplain  (now  Colonel) 
Jl.  (i.  C.  Swayne,  R.E.,  the  discoverer  of  Swaync's 
hariebeest,  one  of  the  peculiar  Somali  forms.  Sinci' 
llun,  alas!  through  the  unending  attacks  on  the 
Somali  fauna  by  British  sportsmen  and  sportswomen 
and  some  of  their  foreign  friends,  not  a  few  of  the 
beasts  common  in  the  northern  or  British  part  of 
Sc.nut!ilami  111  Ct>lori> !  Swaync's  day  (f>eginninp  in 
iSS^i  have  now  disappeared  from  that  territor}'  or  liave 
become  extremely  scarce,  and  are  not  found  in  the 
lU'  ctipplird  by  Dr.  Drakf-HnKkin.m.  It  curious, 
ntvcrtheless  (since  the  title  of  the  book  under  review 
is  *>Somaliland").  that  its  author  niakes  no  allusion 
to  some  of  the  mo<!t  peculiar  and  char.acteristic  i  f 
•  Somali"  mammals  at  least  in  theory — such  as  the 
Soinaliland  giraffe,  an  independent  species  (G.  reti- 
tnlala);  a  subspecies  of  "'Cape"  buffalo  (probably 
Bos  ctiffer  a^quinoctialis),  which  is  certainly  met  with 
in  the  western,  northern  and  southern  parts  of 
geographical  Somalitand;  besides  other  types  referred 
to  later  in  this  review. 

It  may  be  that  the  author  has  preferred  to  restrict 
himself  to  sud)  mammals  as  have  been  seen  or 
obtained  by  himself.  Yet  he  has  been  on  the 
Juba  River  and  in  southt  rn  Somaliland.  and 
luiU  to  include  in  his  list  another  most  charac- 
teristic mamnial  of  restricted  distribution.  Hunter's 
topi  (Damalhciis  huntfri),  which  from  si-vcral 
lM»inu  of  view  is  like  the  vanished  connecting- 
little  which  must  have  existed  between  the  Bubaline 
t;roup  of  antelopes  and  that  of  the  dnzpllinr  pntin*. 
t.Epyceros),  just  as  .Swayne  s  hariebeest  suj^};<  sts  a 
resemblance  to  the  intermediate  types  between  the 
itariebeests  and  ttus  gnus.  Also,  it  is  probable  that 
amonfi:  the  mammak  of  Somaliland  should  be  in- 
cluded the  Gclada  bal)i>on  (Theropithecus).  The 
present  writer  has  himself  seen  live  specimens  of 
Therofrithecus  (probably  T.  obseuru$)  in  French 
nialiland,  p<  ts  df  the  enjjineers  \\firkni^'  vn  the 
Harrar  railway,  which  were  said  to  have  been  cap- 
tured close  by  and  brought  in  for  sale  by  the  Somalis. 
Also  in  this  book  no  allusion  is  made  to  the  almost 
certain  existence  of  a  Limnotragus  tragelaph  in  the 
Uebbe  and  other  biji  rivers  of  SomaKtand  <Vfife 
Colonel  Swayne 'a  book,  "Seventeen  Trips  through 
Somaliland  "). 

But  though  there  may  be  these  omissions  from  .i 
full  and  complete  record  of  the  mammalian  fauna  «)f 
the  Somali  country.  Dr.  Drake>Brockmun  gives  ex- 
cellent descriptions  of  nine-tenths  of  the  known 
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beasts  of  this  stili  mysterious  and  insutticiently  ex- 
plored region  (one  of  those  portions  of  .\frica  with  great 
discoveries  in  store  for  us  concerning  the  past  and 
present  faunas  of  Africa).  Also,  he  emphasises  two 
points  worthy  of  the  attention  of  the  League  for  the 
Preservation  of  the  Fauna  of  the  Empire  (a  league 
which  fights  despairingly  against  official  apathy  and 
the  utter  indifference  of  the  ii\  rrw  hehiiiii^'lv  large 
majority  of  Hie  British  public,  a  public  caring  nothing 
abmit  die  fate  of  the  dodo,  of  the  Somalibmd  giraffe, 
of  the  English  mnrtcii,  or  the  Honduras  ocellated 
turkey);  and  these  two  points  are:  (1)  that  the 
Somalis  (for  example),  Midgans,  and  most  other  native 
tribes  do  not  seriously  ravage  the  bii,'  or  ■-mnll  c'""*' 
of  their  countr>-;  and  (2)  that  in  spitt-  of  the  meticulous 
game  regulations  (this  qualification  is  the  present 
writer's)  there  is  a  steady  destruction  of  Grevy's 
zebras,  ory.\es,  and  numerous  antelopes  going  on  at 
the  hands  of  European  shooting-parties  throughout 
Sumaliland.  We  deduce  from  what  this  author  says 
that  the  wild  animals  of  British  Somaliland  of  any 
not.ibility  must  in  some  portions  of  the  countrj'  be 
extinct.  Probably  oflicialdom  does  what  it  can.  it  ',% 
the  nation  from  highest  to  humblest  which  wants  con- 
verting; to  a  ri^,'ht  interest  in  biolnt^^v. 

Dr.  Drake-Brockman  has  much  of  interest  to  say 
about  the  cheetah.  He  remarks  on  the  much  greater 
i^'rowth  of  mane  in  the  cubs,  their  qrey-white  ):rround 
colour,  and  different  black  markings  from  iliose  in  the 
adult  (a  tendency  to  horiaontal  stripes  instead  of 
spots).  He  alsd  adds  to  our  knowledi^c  of  the  life- 
history  of  the  a.ird-wolf  (Proteks^,  which  he  describes 
as  secreting  a  foul-smelUng  liquid  in  glands  near  the 
base  of  the  tail,  and  expressing  this  fluid  seeretioii 
when  .-ittacked  by  dogs.  According  to  his  observa- 
tions of  the  long-eared  Otocyon  "fo.\"  (which,  he 
says,  is  an  easy  animal  to  tame,  and  makes  a  de- 
lightful pet  ),  this  Eocene  canine  goes  about  in  small 
packs  rather  than  in  pairs  or  singly.  It  seems  to 
live  a  good  deal  on  insect  food.  The  Somali  wikf 
hunting  dog  (Lycaon)  it  smaller  than  the  Lyvaons 
of  central  and  southern  .Africa,  and  has  much  shorter 
fur.  is,  indeed,  inclined  towards  hairlessness — an 
interesting  trait  in  view  of  a  similar  tendency  in  some 
van'j'ties  of  Canix  fatm'h'an'x. 

Of  the  liaira  antelope  (Beira  is  the  .iccepted  name, 
but  is  a  misspelling  of  the  Somali  pronunciation)  it 
is  said  that  the  femalcB  are  slightly  larger  than  the 
mates.  The  author^  exeeSenc  photograph  of  diit 
peculiar  .Somali  antelope  emphasisei  its  kinship  with 
the  klipspringer  (Oreotragus). 

As  to  the  Somali  waterbuck.  is  it  really  (as  stated 

b\  Dr.  Drrdce-Brockman)  Cohiis  dcfcissa,  like  that  of 
equatorial  East  .Africa,  or  an  independent  Somali  species 
or  subspecies?  Colonel  Swayne  dassed  it  as  the 
ellipsiprymiius  of  South  Africa,  because  of  its  grev- 
brown  colour  and  the  elliptical  white  mark  on  the 
rump.  This  is  somewhat  the  description  given  by 

the  present  atithnr;  but  dcfassa  is,  on  the  contrary, 
u  ithout  .1  white  mark  on  the  ruin|).  and  is  reniarkahle 
for  its  brilliant  bay  colour. 

The  Beisa  or>x,  the  various  gazelles  of  Somaliland 
— and  if  this  is  not  par  exctUence  "  Ca/elleland,"  what 
ts?^the  greater  and  lesser  kudus,  are  all  effectively 
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illustrated  and  doscriUd  by  Dr.  Drake-Brockman. 
Me  tells  us  some  n<  w  things  about  the  long-necked, 
lon^-tailed  dibatag  (Ammodorcas)  and  gerenuk  (Litho- 
cranius),  and  about  the  oryx.  In  this  last  type  (of 
which  the  book  gives  an  excellent  photograph)  the 
reader  is  recalled  to  on«  of  the  problems  of  faunistic 
geography  as  yet  unsoh'ed,  i.t.  why  is  there  such  a 

strong  ril'Uniiy  in  inaniiii.ili.iii  MtuI  Isinl  f;iun,i.  .ititl  to  a 
lesser  extent  in  flora,  between  south-west  and  north* 
east  Africa,  between  SomaKland  (in  its  largest  geo- 
graphical extent)  and  Trans-Zanibezin  ?  The  Bcisa 
oryx  i>f  north-east  Africa  and  the  Cape  gemsbok  are 
more  nearly  allied  than  either  is  to  the  fringe-eared 
oryx  (O.  callotis)  of  Ea>t  Africa.  In  both  north-fast 
and  south-west  Africa  we  have  ostriches,  aard-wolves. 
otocyons.  gazelles,  foxes,  bbck-backed  jackals,  secre- 
tary birds,  striped  hyamas,  caracal  lynxes,  and 
cheetahs.  North  of  the  Zambezi  and  the  Zanibezi- 
KuiK  n.  line  they  do  not  exist,  nor  south  of  the  Tana 
River  and  the  AngloAierman  frontier  in  Masailand. 

There  is  even  a  slight  correspondence  (in  these 
i:t  I  <,'r.'ipliic.il  <  xtrenies  of  Africa)  in  the  affinities  of 
the  lowest  human  types.  Linguistically,  the  only 
allies  of  the  south-west  .African  Hottentots  are  in 
equatorial  Gf-rman  East  Africa,  and  physic^illy  the 
only  rest  nibhiiices  to  the  Bushman  are  to  be  met  with 
in  some  of  the  .\ndorobo,  Suk.  and  Ooko  hekyt  tribes 
of  north-east  Africa,  north  .md  or;*?  of  I'nvamwe/i 
and  the  Kilimanjaro  district.  Why  should  the 
connecting  links  of  so  many  mammal  and  bird  types 
have  died  out  in  between?  The  intervening  regions 
were  almost  certainly  covered  down  to  quite  recent 
times  bv  di  ;iM  fur'  -t,  .1  ivrest  only  abated  by  the 
Neolithic  negro.  How  did  the  "desert"  types  referred 
to  of  Somaliland  and  soutfi-west  Africa  work  their 
way  thri'U^Ii  iliis  forrvi-I.ird  ,icro>v  nKm\  degrees 
of  latitude,  and  yet  retain  their  peculiar  adaptability 
(in  colour  as  well  as  peculiarities  of  hoof  and  habit) 
for  arid  countries?  .\  <;imilar  problem  remains  un- 
solved in  regard  to  South  .America,  in  the  south- 
western parts  and  southernmost  extremity  of  which 
continent  there  are  mammals  related  m  \  r,rili 
American  types  (such  as  .Andean  bear,  the  Antarctic 
wolf,  and  the  .Auchenia  camelids)  the  nearest  affinities 
of  which  are  with  North  AiDcrican  forms,  yet  which 
to  reach  their  present  haUtat  must  have  traver><d  a 
greater  or  less  breadth  of  dCOsely  forested,  straininglv 
hot  equatorial  .America.  H.  H.  Johxsto.\-. 

SOME  I'RITISH  FRESH  WATER  PROTOZOA. 

Urttisli  I'rrsli-'.Lfatcr  Rhizopoda  and  Hi  Uozoa.  \  ol.  II. 
Rhizcpod.i,  Part  II.  By  the  late  James  Cash, 
assisted  by  John  Hopkinson.  Pp.  xviii+i66  +  3J 
plates.  (London  :  Kay  Society,  i<»oq.)  Price 
125.  6d.  net. 

THE  appearance  of  the  second  volume  of  this  useful 
monograph  of  the  British  Rhi^o[Kx3a  was 
heralded  some  few  inonths  ago  by  the  s.id  announce- 
ment of  the  death  of  the  author,  Mr.  James  Cash. 
The  descriptions  of  the  spedes  and  the  beautiful  ]>lates 
which  illustrate  them  were  from  the  hand  of  the 
devoted  and  cntltusiastic  Manchester  microscopist,  and 
it  will  always  be  a  matter  for  sincere  regret  that  his 
life  was  not  spared  to  sie  the  completion  of  his  work. 
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I  To  Mr.  John  Hopkinson  we  are  indcbied  for  the  note* 
<tn   synon\niy,    for   the   bibliography,   and    for  the 

I  responsibility  of  seeing  the  volume  through  the  press 
after  the  death  of  Mr.  Cash. 

The  genera  dealt  with  in  the  pre>€nt  volume  are 
those  included  in  the  divisions  of  the  Conchulina 
called  by  the  authors  the  Difdugina  and  Nebelina. 
This  leaM-^  tilt  tr<:atmi  nt  nf  lin  d  >taceous  form^  wirh 
filamentous  pseudopodia  and  the  Heliozoa  to  a  third 
volume. 

.As  pointed  out  in  our  review  of  th'-  firtr  vclum^ 
i  (May  17,  19416).  ihis  monograph  is  one  that  is  e^seo- 
I  tially  systematic  in  its  treatment.      It  includes  the 
I  description  of  a  number  of  forms  >\  hich  are  considered 
by  those  who  have  made  a  special  study  of  them  to  be 
specifically  distinct  or  to  be  r.icial  varieties  of  distinct 
species,  but  it  does  not  attempt  to  deal  with  the  mote 
I  diflicutt  problems  of  life-historji-and  the  Influence  of 
1  the  environment.    To  the  working  microscopic t  who 
is  anxious  to  tind  names  for  the  varieties  he  discover^ 
in  the  fresh-wnlers  that  he  visits  it  will  doubtless  be 
of  st)me  value,  for  it  him,  in  a  rDnvenient  torn 

and  with  excellent  illustrations,  a  statement  uf  the 
names  that  have  been  given  to  the  varieties  of 
flilHii^;!.! .  I.c-.t)uiTt'u-i,i.  f}uadrLil.i.  and  other  wtll- 
known  gcntTa.  Hut  .<  purtK  ^\ -ti m.i! ic  wiirk  of  tiii» 
kind  cannot  fail  to  raise  in  th<-  inir.d  uf  an  inquirer 
many  interesting  questions  that  it  altogether  f.^ils  ■.■j 
satisfy.  For  example,  of  the  genus  Difflugia  alone 
no  fewer  than  twenty-three  species  are  described,  vary- 
ing in  length  from  15M  to  250^.  Is  there  really  any 
satisfactory  evidence  to  prove  that  the  smaller  forms, 
such  as  D.  peii'irJi  and  D.  i^Jf}>!i!iis ii ,  .ir.-  not  the 
younger  stages  in  the  grow  th  of  the  larger  furtm/ 
In  the  closely  allied  genus  Centropyxis.  Schaudtnn  has 
j  provfd  tii.it  thu  /yciii-.  f'inii'-d  1''.  ■]]■.:  fus!,  r,  <f 
mcgagamctc  and  a  microgamete  forms  a  small  shell, 
but  no  one  has.  at  present,  described  in  detail  the 
oh.ir.irtfrs  of  the  "shells  of  the  different  st.Tges  ot 
gi.iwih  irom  the  zygote  umil  iliu  lull  siie  of  the-  adult 
is  attained.  Until  this  has  been  carefully  d  jr  e  by 
tin  culture  niethod,  with  two  or  three  examples.  th«= 
rtai  v.iluc  of  the  specitic  characters  used  in  systemauc 
treatises  must  be  accepted  with  very  great  besitatioa. 
In  the  meantime,  it  might  be  of  some  assistance  u> 
zoologists  If  a  naturalist  endowed  with  the  skill  and 
patience  of  the  late  Mr.  Cash  would  give  us  a  census 
of  the  Difflugia  varieties  or  forms  that  are  found  in 
a  particular  pond  or  Sphagnum  bog  once  for  every 
month  diirirtf,'  a  \<ar  or  two.  .Such  a  census  might, 
at  any  rate,  suggest  certain  coincidences  of  occurrence 
which  would  be  worthy  of  further  investigation. 

A  few  figures  arc  given  of  two  individuals  "  in  0  :1- 
jugation  "  (e.g.  Difflugia  oblon^a.  p.  13,  Cryft  - 
difflugia  oviformis,  p.  79,  Nebcla  clUnis,  p.  <yc>}.  but 
the  recent  researches  of  protozoologists  ri  i.dor  it 
extremely  improbable  that  a  true  process  of  i^cnju^.;.!- 
tion  occurs  at  all  under  such  COiMfitiona  as  the  figures 
indicate.  It  may  be  plastogamy  or  it  may  be  a  late 
stage  of  fission  that  has  been  observed,  the  absence 
of  any  indication  of  the  nuclear  structures  in  th' 
figures  rendering  it  impossible  to  form  an  opinion  on 
this  point,  but  there  is  really  no  reason  to  cupfiose 
that  it  is  conjugation. 
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ie  voliimo  n«  usual  with  the  R.iv  Six-iety's 
publications,  well  printed,  copiously  illustruted.  and, 
thanks  to  the  libours  of  Mr.  Hopkinson,  provided 
widi  very  complete  lists  of  reference  to  literature,  and 
an  Index. 


TECHXICAL  CHFMKTRY  OF  SUGAR  AND 
STARCH. 

Train  compUt  d'Anatyse  chimique,    appUqm-c  aiix 

Fi.<.,i;<  i,iJu:in,-ls.    By  Prof.  J.  Post  and  Prof.  H. 

Xeuinann.     Deusi^me  EUition  Francai^e  entitrc- 

ment  refondue.   Tome  seconde,  deuxi^me  fascicule. 

(Paris:  A  Utrm.Tnn  ct  Fils.  loio.t  Price  8  franc-. 
'T^HIS  edition  of  Post  and  Neumann's  work  U 
A.  translated  by  MM.  Pellet  and  Chtnu  from  iht 
third  Gerin.iii  ..)itton.  The  p.nrticiilar  f.'Kcicule  now 
under  notice  deals  writh  the  chemical  control  of  the 
manufacture  of  sugars  and  starches. 

r^f.  troot  supar  naturally  claims  the  lion's  shnrt-  of 
atitntion  in  a  Contintnial  book  dealing  with  sugar, 
and.  b>  following  the  text  in  the  case  of  this  product, 
a  go<»d  idea  of  th<"  ^xork      a  whole  will  ho  Ml>i..inf<l. 

An  outline  of  i\w  prcct^s  by  which  the  sugar  is 
extracted  gives  the  reader  in  a  pajje  or  two  a  general 
introduction  to  his  subject.   Thi*  m  nn  ex- 

haustive account  of  the  various  methods  which  are 
•tvailable  for  determining  the  quantit)'  of  sugar  present 
in  any  solution  of  saccharine  substances.  Naturallr. 
they  are  well-known  processes— areometric.  gravi- 
metric, polarimetric,  and  volumetric;  but  they  are 
well  explained,  both  as  regards  theory  and  practice, 
and  illustrated  with  figures  of  the  requisite  apparatus. 

Oiinm-  next  to  the  more  specialised  part  of  the 
work,  we  hnd.  to  begin  with,  detailed  instructions 
or  the  testing  of  beetroot  seed,  and  also  spedfica.' 
(ions  (Germnn,  Austrian,  nnd  Frrtuiri  .  f  the  con- 
ditions whicJi  ilie  sec-ds  are  required  to  lulfil.  Next 
follows  a  scheme  for  the  analysis  of  the  roots  them- 
selves,  including  full  direction^:  for  those  mi.-t  h,,- 
|.ortant  preliminary  operations  liie  sampling  and  pulp- 
ing of  the  materials. 

Having  the  pulp.  what,  precisely,  is  t1i,  hr  ^t  m- rh  .I 
of  extracting  the  sugar  from  it?  Much  depends  on 
this,  and  a  full  discussion  of  the  prcs  and  cons,  of 
the  various  processes  is  entered  into;  namelv.  as  to 
whether  water  or  alcohol  is  the  best  solvent,  w  heiher 
it  should  1..  iiM  .t  tiMt  or  rold,  and  whether  this  or  that 
modus  operandi  is  to  be  given  the  palm  lor  merit. 
Eventually  the  conclusion  is  arrived  at.  and  supported 
bv  Dr.  Hrr?frld  •  .i/>rcs  dc  loiigiics  eludes."  ex- 
traction  with  cold  water  is  in  every  way  preferable  to 
the  use  of  alcohol  for  the  purpose.  It  is  simpler, 
easier,  quicker,  more  economic.T),  ;ind  more  cn.u  (. 

The  samples  of  roots  being  analysed  secundum 
artnn,  and  the  proportion  of  sugar  duly  determined, 
we  pass  to  the  jus  Jc  diffusion  obtained  in  the  actual 
manufacture.  This  is  a  weak  aqueous  M>lution  of 
sug.nr  and  other  soluble  matter  extracted  from  the 
roots  by  diffusion  in  water,  and  full  directions  are 
given  for  its  examination.  Next  the  syrupv  and 
m.issecuites  are  de.dt  with,  UKidified  processes  of 
analysis  being  used,  to  suit  their  more  highly  sac- 
eharine  nature;  and  eventually  the  finished  products— 
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the  dry  sugars  and  molasses;— come  under  review. 
This,  however,  is  not  all;  there  is  the  question  of 
by-products  to  be  considered.  Including  the  best 

HMth.-xU  of  utilising  the  n  skUu  s  from  the  pulp  and 
mul.tsst!.;  and  also  there  is  the  examination  of  the 
v.trious  materials,  namely,  water,  chaOe,  carbonic  add. 
sul; ■tiij-if  nrifi.  strontintiir^\  .-ini!  vo  nn,  that  9X9  USCd 
in  ilu  v.iiiuus  Stages  of  the  manulacture. 

These  matters  are  all  dealt  with  at  length.  Many 
figures  of  the  necessary  apnarntus  are  given  and  also 
several  tables  of  numerical  \.ilues  which  will  inuih 
facilitate  the  analyst's  work. 

The  remaining  sections  of  the  book,  treating  of 
c.-tne-sugar,  starch,  dextrine,  and  glucowe,  are  written 
in  a  simi!  ir  piacticidly  useful  m.nnner.  If  in  these 
industries,  or  in  the  future  British  beet-sugar  pro- 
duction to  which  some  hopeful  eyes  are  turning,  .my 
chemist  requires  a  labcra(<ii\  h.itHlln  ok,  he  might  do 
worse:  than  study  the  one  under  notice.  C.  S. 

FETKOLElWr  MISISG  ASD  OIL-FIELDS. 
Petroleum  Mining  and  Oil-firld  Drvclppnirnt.  1 
Guide  fo  the  Exploration  of  Pc/n  /non  Ltuids.  and 
a  Study  of  the  En  i^inccriu  ii  Prohlemx  connected  Viith 
the  winning  of  Petroleum.  By  A.  Becby  Thompson. 
Pp.  XX +  36^.  (London:  Crosby  Lockwood  and 
Son,  1910.)   Price  15J.  net. 

THE  engineering  part  of  the  book  contains  n  large 
amount  of  instructive  information,  especially  in 
regard  to  custom.iry  procedure  in  Russian  oil-fields, 
but  the  author  betrays  a  lack  of  knowledge  of  recent 
'  practice  in  some  of  the  American  oil-fields.  Thus,  i:is 
I  remarks  011  st.  t  ]  wire  cable  drilling  on  p.   kj^  are 
misleading,  for  it  is  common  knowledge  that  at  the 
present  time  this  system  Is  certainly  in  favour  in  the 
I'niti  il  Stales,  .uk!  m.iy,  in  fact,  be  said  to  bo  i^ener- 
ally  used  for  deep  wells  in  that  country,  often  after  a 
depth  of  600  to  800  feet  has  been  reached.  Similarly, 
the  statement   mad'    en  p.    jiS.   as  to   thr-  method 
adopted  when  a  dropped  tool  cannot  be  recovered  by 
"fishing,"  ignores  the  usual  practice  of  "side-track- 
•nir "  ii\  raising  the  c.T-intf  and  drilling  off  with  a 
widgt.    .\gain,  on  p.  jjh,  liu  diameter  of  the  last 
string  of  casing  is  understated,  for  American  wells, 
started  with  a  diameter  of  12  inches  or  14  inches,  are 
frequently  completed  at  a  depth  of  3000  feet,  or  even 
4000  feet,   with  a  diameter  of  6  inches,  and  it  is 
incorrect  to  state  that  in  the  United  States  the  casing 
is  always  manufactured  from  mild  steel,  for  wrought- 
iron  ca>ing  is  m.mufactured  in  that  country  and  i> 
readily  obtainable.    In  the  description  of  the  process 
of  cementing  wells,  on  pp.  366-8,  there  is  no  mention 
(  f  the  latest  and  most  effect!\  (    s\  stem,  which  con- 
sists in  pumping  the  fluid  cement,  without  any  ad- 
mixture of  sand,  through  tubing  packed  inside  the 
casing.       !h  it  it  circulates  hrlow  tin  sIkx'  and  passes 
up  on  the  outside  of  the  casing,  which  is  afterwards 
lowered  and  the  packer  withdrawn. 

The  descrif>tiiin  of  fishing  tnols  ix  a  ;;^ood  and  com- 
prehensive acLxjunt  of  these  .ippliaiKt>,  but  generally 
the  treatment  of  the  engineering  branch  of  the  sub- 
ject is  unequal,  and  there  is  a  predominance  of  thf 
Russian  practice,  to  which  the  author  uncunsciouslv 
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supplies  the  key-note  by  comparing  some  oil-i>aiuU 
w  ith  "  fresh  caviare  *'  (p.  286). 

In  the  chapter  devoted  to  the  pfeolnpv,  clirmica! 
composition  and  trcainient  of  pt;trolcuin,  the  authur  is 
evidently  less  at  home,  and  there  are  many  statements 
to  whidi  exception  might  be  taken.  Thus  the  de« 
scription  of  tiie  structure  of  the  Peruvian  oil-lieids 
(p.  53)  is  inaccurate,  a  series  of  anticlinals  with  inter- 
vening synclines  being  represented  as  a  persistent 
monociinal.  The  expression  "  concentration  "  (p.  59) 
fdi  iIk-  flfHv,in>;  of  oil  lo  rojilacc  tliat  which  has  been 
ejected  with  much  solid  matter  in  suspension  is  a 
nov^  one  in  this  connection,  and  the  same  may  be 
said  of  the  terms  "low  density,"  "low  resistance," 
and  "high  absorption."  applied  to  the  spaces  vacated. 

As  the  author  fails  to  distinguish  Iwtween  benaene 
and  benzine  (pp.  132,  13S).  It  is  not  surprising  that 
he  should  assert  that  the  frequency  of  association  of 
petroleum  with  coal  and  lignite  is  "a  source  of  specu* 
Intioti."  Tnkini,'  tlip  Stock  E\rhnn<:^c  moaning  of 
speciilafion  ihi^  tiia)  U-  Iriit-,  but  the  Iretjuency,  even 
of  adventitious  proximity,  still  less  of  any  causal  re- 
lationship, is  ati  obsolescent  fallacy  which  it  is  not 
worth  while  to  controvert  afresh. 

As  this  purports  to  be  a  practical  work  on  petroleum 
tnining  and  oil-field  development,  it  is  n-grotiabic  that 
greater  judgment  has  not  been  displayed  in  the  selec- 
tion of  the  illustrations.  Many  of  the  plates  add.  no 
doubt,  to  the  attractiveness  of  the  volume,  but  convey 
no  instruction.  Amongst  these  are  the  photographic 
illustrations  of  groups  of  spccliiuns  of  oil-rocks, 
bitumens,  &c.,  a  "mud-volcano"  showing  a  level  sur- 
face on  whidi  walking  is  being  cautiously  attempted, 
and  a  cart  laden  w  ith  Trinidad  pitch. 

More  care  should  have  been  exercised  in  proof- 
reading. Thus  in  the  hst  line  but  one  of  p.  233  the 
fPOCd  "lor"  should  be  "by,"  and,  judpinK^  by  the  con- 
text, the  word  "  not "  has  been  omitted  in  the  first 
line  of  the  following  page,  the  author  being  thus 
made  to  state  the  reverse  of  what  he  intended. 


K5;5,'irv    0,V  ANGLING. 

Minor  Tactics  of  the  Chalk  Stream,  and  Kindred 
Studies.  By  G.  E.  M.  Skues,  Pp,  xii  +  133. 
(London  r  .^dam  and  Charles  Blade,  1910.)  Price 

j^.  dci.  net. 

T  T  Is  kmg  since  we  have  read  any  book,  written  by 

A  an  angler  for  anglers,  with  so  much  pleasure  as 
Mr.  Skucs's  "Minor  Tactics  of  the  Chalk  Stream." 
The  polemics  of  ardent  advocates  of  die  dry  fly  or  the 
wet  fly  may  instruct,  and  possibly  rntuTrt,  hut  thev 
Wf ary  the  reader ;  the  object  of  the  present  book  is  to 
advance  no  theory,  but  to  make  the  angler  approach  I 
his  subject  (and  his  trout)  with  an  open  mind,  and 
think  out  for  himself  the  problems  with  which  he  is 
ci>nfr<int<<!.  Herein,  we  conceive,  lies  the  true  value 
of  the  book.  The  scene  is  laid  upon  the  banks  of  a 
chalk  stream,  or  of  some  carrier  in  the  water-meadows 
that  holds  dark,  hoji^^-hacked  trout;  for  settiny^  w  ■ 
have  the  willows  and  lush  herbage  of  a  southern 
valley,  while  the  reed  warbler,  the  dabchidc,  and  the 
corn-crake,  are  cast  (or  minor  parts;  yet  there  is 
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counsel  which  we  would  commend  to  those  whose 
waters  run  through  heather  and  bog-myrtle,  where 
the  trout  are  small,  with  fair  golden  bellies  and  rin,?- 
spotted  sides,  and  the  angler's  music  is  the  sweet 
spring  cry  of  the  curlew  or  the  drumming  of  the 
oiipe. 

It  Is  of  the  essence  of  Mr.  Skues's  teaching  that  the 

angler  should  cast  aside  the  dogmas  of  his  predeces- 
sors, and  should  study  nature  for  himself ;  nature  as 
seen  in  the  trout,  and  on  the  banks  of  the  stream, 

:nid,  aI)Ovc  all,  in  the  life-histories  of  the  itisects  eaten 
by  the  trout.  l*here  is  no  dogmatism  liere,  but  a 
pleasant  didactic  manner,  instructing  while  It  amuses, 
and  anui'^inR'  when  it  does  not  instruct  ;  the  moral  is 
pointed  by  tales  of  full  baskets  or  of  bad  days  (our 
author's  methods  seem  to  have  eliminated  blanks),  and 

there  are  constant  reminders  that  Vtrinp  the  render 
from  Ills  Uicyric;,  straight  back  tu  the  rivtr's  bank. 
We  may  learn  how  to  tie  flies  in  imitation  of  tfie 
iu'ni|ilis  of  Eplieinei ids,  and  how  to  fi«h  with  them, 
ot  an  cttort  to  reproduce  the  aldcr-fly  lava  and  its 
results,  and  of  the  sad  fate  of  the  artificial  fresh, 
water  shrimp ;  we  may  further  read  of  the  undoing 
of  trout  that  bulge  or  tail,  of  trout  that  live  in  strange 
and  unapproachable  holes,  and  of  thOse  gourmet  trottt 
whose  tastes  need  humouring. 
The  temptation  to  quote  from  Mr.  Skues  is  f  rresist> 

ible,  tlie  difilcultv  is  to  select  ;  w  hether  to  reproduce 
his  tale  of  tlie  day  on  which  there  was  no  rise  of 
fly  but  a  strong  rise  of  water-rats,  or  his  comments 
on  flies,  or  on  liuinan  nature  and  its  reluctance  to 
jeopardise  a  shilling  cast  and  twopenny  fly  for  Uje 
sake  of  getting  a  fish  out  of  some  weedy  or  Iwshy 
hole.  Here,  for  instance,  is  one  comment  with  wh'cb 
we  cordially  agree : — "  indeed,  why  a  trout  should 
take  any  artifidal  fly  is  a  puzzle  to  me.  The  verr 
best  are  not  reallv  vfry  like  the  real  things.  One  thipj? 
is  clear  :  It  is  not  form  which  appeals  to  the  trout,  but 
colour  and  size."  In  the  light  of  this  passage,  the 
flies  shown  on  the  frontispiece  should  be  studied  and 
compared  with  the  actual  flies  and  nymphs. 

Throughout  the  book  the  same  ruling  idea  is  found ; 
the  preaching  of  no  qrstem,  the  upholding  of  no  tradi- 
tion, but  a  plea  for  "unfettered  judgment,  independ- 
ence of  tradition,  .ind,  above  all.  the  inquiring  mind." 
We  wish  Mr.  Skucs  success  in  his  campaign;  inci- 
dentally we  wish  him  many  readers,  and  we  wish  his 

readers  ni.in\  more  !<urh  books  as  this.  But  when 
these  books  come  let  them  be  indexed;  good  advice 
is  elusive,  and  captions  alone  are  not  always  sufficient 
gukles.  L.  W.  B. 


ZOOLOGICAL  STUDIES. 

Studies  from  the  ZoologictU  Department,  Universitf 
of  Birmingham.   Vol.  ii.   Edited  by  Prof.  P.  W. 

Gamble,  K.R.S.  (1910.) 

THIS  volume  consists  of  reprints  of  sixteen  papers 
from  various  journals,  the  outcome  of  woric  dttne 
in  the  ye.ir-  1.105-1,  the  staff  and  students  of  the 
zoological  department  of  the  University  of  Birming* 
ham.  It  is  appropriate  that  the  first  paper  in  Che 
volume  should  be  one  by  the  late  head  of  the  depart- 
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ment— Prof.  T.  W.  Bridge— and  that  it  should  deal 
uirh  a  subject  which  he  had  made  peculiarly  his 

t"\n,  ric'iincly.  the  nrr-blnddcr  of  fishes.  Tlie  main 
purp<.>se  of  ihis  interesting  paper  is  to  consider  this 
remarkable  organ,  not  from  the  points  of  view  of 
morpholo^'y  and  function,  though  those  n<;pcct5  nre 
not  neglected,  but  as  die  source  of  isinglass.  The 
author  pointed  out  that,  although  there  are  7000 
or  8000  species  of  fislics  with  air-bladders,  few- 
are  utilised  for  the  supply  of  isinglass,  and  he  sug- 
j;csted  (hat  the  air-bladders  of  some  of  our  larger 
British  food-fishes,  such  as  the  cod,  haki  inirnard, 
might  be  of  value  for  this  purpose.  Isinglass  is 
apparently  the  only  product  of  the  animal  bodlf  whfch 
can  be  used  as  a  clarifying  agent  in  brewing  opera- 
tions, and  its  mode  of  action  does  not  seem  to  be  at 
all  clearly  undrrstood.  but  it  is  believed  that  it  depends 
on  the  fibrous  nature  of  the  substance.  The  fibres 
swell  out  in  the  liquid,  parHdes  bMOme  entangled 
in  thfir  mcshes.  .ind  -.xxc  carriLcl,  with  the  Settling  of 
the  isinglass,  to  the  bottom  of  the  barrel 

There  is  one  other  contriburion  from  the  pen  of 
the  late  Prof.  Rrkl;;.  probably  his  last  published 
work,  on  the  presence  of  a  false  acetabulum  in  a 
Bandicoot.  Dislocation  of  the  head  of  the  right  femur 

r<-.-u!f.;  d  in  thn  formation  of  a  fal'-o  ^ticket  on  that  side 
the  pelvic  girdle,  dorsal  to  and  closely  resembling 
the  normal  acetabulum,  which  latter  had  undergone 
rrtrogresst\'e  modification  as  the  result  of  the  loss  of 

function. 

Half  the  remaining:  p.tpers  in  this  vohune  are 
concerned  with  fishes— Mr^.  ^f,rritt  Ifawkcs  rrcnrds 
the  presence  of  ji  vestigial  sixth  branchial  arch  in  the 
Heterodontid^,  describes  the  crania!  and  spinal  nerves, 
the  abdominal  viscera,  and  a  vestigial  seventh  bran- 
chial arch  of  Chtamydoselachus,  and  gives  a  useful 
.■«t\uunt  of  the  theory  of  nerve  components;  Mr.  \.  D. 
Imms  describes  the  f^nll-rakers  of  the  spoonbill,  and 
the  oral  nnd  phary  ngeal  denticles  of  Elasmobranchs ; 
and  Mr.  R.  H.  Whitehousf-  discus<;r-s  the  morphology 
of  caudal  fins,  directing  attention  to  the  effects  of 
specialisation,  espedalty  abbreviation,  of  the  axis  and 
rf«ifnrfton  nf  ihf  raudal  fin  in  homocf-rcal  tails,  and 
concluding  that  the  present  homoccrcal  caudal  fin  is 
really  a  posterior  anal  which  owes  its  present  position 
to  the  prf^nf  nbbrevintion  of  the  axis  coupled  widi  ex> 
ctssive  upiurnintr  of  the  end  of  the  chorda. 

There  ,ir,  further  contributions  from  Mr.  Imms  on 
.\nurida  (being  his  L.M.B.C.  memoir  on  this  Collf  m- 
Man),  and  on  the  occurrence  at  Port  Erin  of  a 
pscudo>scorpion  (Ohiiium  mu'..  orum)  in  the  fiasures  of 
rocks  in  such  positions  that  the  specimen^:  had  to 
endure  submersion  twice  daily.  The  stmiita  .iko  in- 
elude  papers  on  sex-inheritance  in  the  moth  MrnsMS. 
Srossutariata  and  its  variety  lacticolor,  and  on  animal 
parthenogenetits,  by  Mr.  L.  Doncaster ;  on  the  anatomy 
of  ih.  ^^r  .n  fly"  of  rose  trees  by  Mr.  A.  J,  Grovt-, 
and  on  the  gonadial  grooves  of  Aurelia  by  Mr.  T, 
Goodey. 

The  stiidi.  -  h«  ir  testimony  to  the  range  of  view 
of  the  late  professor  and  to  his  stimulating  influence 
on  his  ptij^. 
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(^I'R  BOOK  SHELF. 
FhyswloL'y  oj  the  Special  Senses.  By  M.  Greenwood, 
Jun.  Pp.  vii+239.  (London:  Edward  Arnold, 
1910.)  Price  Bs.  6d.  net. 
'  In  trite  phraseology,  this  boolc  supplies  a  long-felt 
want,  and  supplies  it  in  a  manner  which  is  alto- 
gether commendable.  It  is  elem<  iuary,  but  not  so 
elementary  as  nif-rcly  to  traNcrse  the  same  ground  as 
that  covticd  inelticiently  in  so  many  text-books.  In 
reading  the  chapters  devoted  to  the  special  senses  in 
many  text-books  of  physiology,  one  feels  irresistibly 
that  the  author  is  out  of  sympathy  with  the  subject. 
In  this  book  the  physiology  of  the  special  senses  is 
introduced  to  die  reader  widi  Hhiminating-  deamess 
bom  of  thorough  knowledge  and  judicial  discrimina- 
tion. The  requirements  of  the  student  are  catered  for 
by  a  teacher  who  knows  !io\\  to  interest  his  audience, 
but  at  the  sanu-  time  demands  an  .attentive  applica- 
tion i-'i  irjtelligena-.  ITiought  is  stimulated,  and  the 
desire  for  further  knowledge  evoked.  Each  chapter 
concludes  with  a  short  but  well-selected  bibllography» 
pointing  out  the  path  for  further  study. 

.After  an  introduction  dealing  with  the  laws  of 
Mailer,  Weber  and  Fechner,  cutaneous  sensation,  taste 
and  smell,  the  sense  of  position  and  movement,  hear* 
ing,  vision,  and  the  physiology  of  space  come  succes- 
sively under  review.  The  work  of  Head  and  his  col- 
lalioi  .iturs,  Rivers,  Slu-rten.  Harti  and  Thompson, 
u|Hm  protopathic  and  r'|:iicritic  sensjhiiitv  i>  c  le.irly 
described,  whilst  the  subseijuent  ri/searchcs  of  Trottrr 
:md  Davies  are  discussed  and  criticised.  Taste  and 
smell,  the  sense  of  position  and  movement,  and  hear- 
ing are  adequately  treated,  but,  as  was  to  be  expected, 
the  physiology  of  vision  in  its  manifold  and  complex 
manifestaUooB  demands  the  major  part  of  the  bode, 
more  than  half  the  pages  being  devoted  to  its  con* 
-ideration. 

After  a  chapter  on  the  compuraiive  physiology  of 
vision,  retinal  processes,  electrical,  phototropie  and 
chemical  responses  .ire  <lealt  with.  The  student  is  led 
on  in  logical  sequence  to  visual  adaptation,  entailing 
a  discussion  of  fieriiihern!  vision  and  total  colour- 
blindness. The  chapter  on  recurrent  vision  theories 
of  adaptation  gives  the  reader  ample  food  for  reflec- 
tion, and  in  entering  upon  the  thorny  subject  of 
trichromatic  vi^on  the  author  wisely  quotes  the  wmh- 
ing  words  of  HebnhoUs:— -"The  confesvon  of  aetual 
doubt  is  better  than  the  delusion  of  dogmatic 
certaintv." 

The  treatment  of  colour-vision  and  colour-blindness 
is  admirable.  Expanded  and  treated  more  exhaus- 
tively in  the  same  judicial  spirit  it  might  form  a 
valuable  corrective  to  the  obsessions  which  the  i^ubject 
seems  almost  incvitalsly  to  induce.  Further  chapters 
are  devoted  to  after  images,  historical  theories  of 
vision,  the  Ywmg-H«lmholtz  theory,  Ifering's 
theory,  and  simultanirstrs  contrast. 

Kemitiiscences  of  a  Sirenuotis  I.ife.  By  Prof.  Edward 
Hull,  F.R.S.  Pp.  iv+iiq.  (London:  Hugh  Rees, 
Ltd..  1910.)  Price  4s.  6d.  net. 
I  Thouoh  Rtmiine  appears  in  this  simple  record  to 
justify  die  adjeetive  in  the  title,  it  will  afford  to  many 
a  pleasant  reminder  of  a  life  stfl!  keen  and  active,  ye't 
bridgin),'  the  years  brtwet-n  Thonins  Oldham's  lec- 
ture«;  in  Dublin  and  the  Darv^in  celebration  of  iqck). 
Dr.  Hull  orii;in.illy  studied  at  Trinity  College,  Dublin, 
with  the  view  of  becoming  a  ckrt:;yman  of  the 
Church  of  Ireland,  and  it  is  intcrcslinK'  to  note  that 
a  course  in  the  Irish  lan^uai:;c  then  formed  a  part 
of  the  recognised  curriculum.  Having^,  however, 
been  attracted  by  engineering,  he  came  under  Old- 
ham's influence,  and,  with  his  aid,  began  woric  on 
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the  siatT  of  the  Geological  Survey  of  Great  Britain. 
Hi&  chief  was  Sir  Henry  de  la  JSechej  his  first  in- 
structor in  ttw  field  waa  J.  Beete  Jukes;  and  during 
the  next  fifty  years  he  became  acquainted  with  all 

the  prominent  geologists  in  our  islands.  His  principal 
otVicial  work  was  in  coniK-ction  with  tlie  Iri>h  I.ir:iiich 
of  the  Survey,  of  which  he  became  director  iii  ijsjk). 
Some  of  the  controv ltsiln  of  iht;  next  ivventy  years 
may  have  been  "strenuous";  but  Dr.  Hull  gives  only 
a  bare  hint  of  this.  In  a  Icindly  spirit  he  dwfll^  on 
the  many  friends  he  made,  a  large  number  of  whom 
are  fortunatelv  still  amongst  us.  There  is  an  engag- 
ing tuiveU  about  some  Of  his  anecdotes^  as  when  he 
confesses  (p.  37)  tfiat  he  was  shodced  to  find  that  one 
of  these  friend-^  w.is  a  Lil>f  r.-il ;  or  wIuti  h^  rii<  :iti(,ns 
that  he  lectured  on  a  l)ibHcal  subj<ci  with  ni  arch- 
bi>hop  in  the  chair.  But  his  reminisc>-nces  of  Ncion- 
tiiic  socitiie'i  in  Dublin  will  come  home  to  all  tljove 
who  renK  iiibi  r  the  old  friendly  gatheringx.  whicli 
have  already  grown  a  shade  more  formal,  partly 
through  the  spread  of  suburban  homes,  and  partlv 
through  the  development  of  more  "strenuous"  and 
specialised  activities. 

Dr.  Hull's  ge<dogical  expedition  to  Arabia  Petr.i  i 
and  Palestine  has  been  described  elsewhere,  and  i> 
here  only  Ii;;htly  touched  on.  An  abstract  i»  given 
of  his  wotk  u!l  liie  subnicr^crl  valleys  of  the  Europ»-an 
plateau  (p.  105);  i'ur  w  r  mi^s  a  tTi"nti<jn  cf  the  fact 
th.1t.  under  his  direction,  the  geological  survtv  of 
Ii eland  was  ci  mpleted  on  the  onc-inch  scale  bifore 
his  retirement  in  1S90,  every  sheet  being  accompanied, 
as  Juices  had  planned,  by  a  desCT^ive  memoir. 
These  geological  memoirs  may  vary  a  good  deal  in 
tfidr  degree  of  completeness,  but  their  publication 
was  very  systematically  carried  on.  WV  proh  ibf\ 
owe  to  Dr.  Hull  the  delicate  and  artistic  colouiiiig 
of  the  northern  siieei-.  of  the  Irish  Survey,  which 
in:»de  them  absolutely  without  rivals,  until  stronger 
tints  were  used  in  recent  ve.ir^.  In  spitr  of  the 
evidence  of  the  present  reminiscences,  it  is  hard  to 
realise  that  Dr.  Hull  s  official  career  ended,  after 
full  years  of  service,  close  on  twenty  years  ago.  .\ 
good  portrait  and  a  bibliographv  accompanv  the 
%'olume. 

Cnlalo^uc  of  Bronzes.  <j~c..  iit  Field  Miistutti  of 
Satural  Hislorr  pr  oduced  from  ()rii;iiial\  ii\ 
the  S'litional  Muscinn  of  KapU'i.  By  Prof,  F.  B. 
Tarbtll.  (("hicago :  Field  Muscum  of  Natural 
History,  1909.) 
This  publication  constitutes  a  fascicle  of  the  seventh 
volume  of  the  anthropological  >eri<-s  of  tht  Ft<  Ul 
Museum  of  Natural  History,  Chicago.  The  object-, 
described  in  ilii-  Catalogue"  are  reprc(duciion>  in 
bronze  <if  <>ri;;iii,il-  in  the  National  Mu-eiini  u(  N.i])le, 
fn  in  ih.  (  inip.nii.iii  citit-s  buried  b\  the  eruptiun  i.l 
\  esuvius  in  7y  a.d.  With  a  few  exceptions  "  ihes 
objects  ci>nstiiute  a  fairly  representative  selection 
from  among  the  bronze  utensik,  instruments,  and 
articles  of  furniture  in  the  great  Neapolitan  collectton  ; 
and,  while  not  exact  in  wery  particular.  thr\  du. 
nevertheless,  give  a  fairly  correct  ide.i  ,.f"  the 
originals."  .\s  no  complete  and  srienti(i«-  .account  of 
the  Naf)les  bron/es  "has  ever  Ih^'ii  i"«>in'd.  it  h.-»» 
seemed  worth  while  to  prej^are  ii  somewh.ii  detailed 
catalogue,  whh  illustr.ition*,  of  thes*'  reprfiductioii<.  ' 
The  catalogue  enumerate*,  and  de>crilM'>  with  cnn- 
siderable  detail  some  ^(xi  dilTerent  ob]ect>.  ot  which 
seventeen  are  design.-ited  "pre-Roman,"  and  illusti.ites 
almost  the  entire  series  in  117  excellent  plates.  To 
arehseological  students  and  such  other  Americans 
may  have  no  ootJorunity  of  visiting  Naples,  these 
reproductions  will  be  almost  as  v.iluable  a<  the 
C)rigifKi!>.,  ;ui(l  from  tliem  th,  musrnin  will  receive 
grateful  acknowledgment,  boih  .for  having  had  the 
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reproductions  made  and  for  this  excellent  account  of 
them,  of  which  European  students  will  not  f.ii]  to 
appredate  the  value  when  in  face  of  the  origin  J 

collection  in  Naples. 

The  Building  and  Care  of  the  Body.   An  Elementtry 
Text-hook  in  fraelicM  Physiology  and  Mygient. 

By  Columbus  N.  Millard.  Pp.  X  +  J35.  (New  York: 
The  Macmillan  Company,  igio.)  Price  25.  M. 
As  Mr.  Millard  says  in  his  prel,;i;e.  teacbin;^  pupil* 
how  to  develop  strong,  healthy  bodies  should  be  one 
of  the  chief  aims  of  our  schools.  One  of  the- objects 
of  his  bc»ok  is  to  convince  children  that  certain  prac- 
tices are  likely  to  make  diem  happier  and  more  cam* 
fortable,  abler  in  play  and  n'ork,  and  so  lead  them 
to  regaril  the  study  of  the  laws  of  health  as  wfwth 
while.  The  luithiir  has  already  ni.ele  ,1  favourabl-- 
in)i)re~*ieif.  afr.^ln^•^  teachers  in  tiii-  country  by  hi^ 
e.irlier  h.mlc,  Till'  Wonderful  H'  ii^t-  that  Jack  Has,'" 
and  the  present  volume  is  likely  to  prove  useful,  since 
it  provides  brightly  written  and  well-illustrated  lesson* 
on  th<'  siniple  f.icts  of  human  physiolog\-  and  hygierr''. 

liu-  hiit,Uilt  Lakes.    Described  by  .\.  G.  Bradl- 

C<tn/i'f j>i(ry.    Described  by  Canon  Danks.  Oxfoij. 

Described  by  F.  D.  How.   All  pictured  by  £. 

Haslehurst.   Each  pp.  56.  (London :  Blackie  and 

Son.  I-td.,  iiiio."!  Price  ;.<,.  net  each. 
TitF  first  three  volumes  of  a  series  designed  to  brir^ 
bet.  .n-  ri  ,id.  i  tile  Ijeauties  of  England  are  ceriainl^ 
very  .usntttive  Umks.  The  text  is  interesting,  touch- 
ing li;:htly  history,  geography,  archaeology,  and  .Tnv 
other  subject  able  to  contribute  facts  or  fancies  likt  ly 
to  arrest  the  attention.  We  imagine  the  volumes  are 
not  intended  to  serve  any  serious  purpose ;  but  thou;;h 
unsuitable  for  guide4)0^s,  tboy  will  certainly  become 
favourites  with  lovers  of  the  districts  they  several!} 
describe. 


LETTERS  TO  THE  EDITOR, 

[Tixe  Editor  dots  not  hold  hkntelf  mfommUe  for  opittiomt 
expressed  by  his  eorrespondmtt.  Nttthereanheuttderl^ 

to  Tttum,  or  to  correspond  with  the  writers  of,  tejerttd 
maimtcripts  intended  for  this  or  arty  other  part  of  NxTtttlL 
Ho  notice  it  taibra  of  anonymous  conimutiicai-.ons  ] 

The  Temperature  Conditions  within  Clouds. 

\i  the  meoring  of  thf  British  .Association  (or 
,\dvani  •  mont  of  ^cifnce  held  in  Winnipeg  last  August  j 
p.ipiT  was  read  before  the  Physics  Section  by  Prof.  -\. 
l.att  r--ni  -  Koteh,  dinxtor  of  the  Btu--  Hill  (ibs-tvatoi^ . 
in  wlikli  ."i  rise  of  temperature  was  dr^cribej  a>  havi  .i, 
1%,  .-II  reeijrdi-rJ  by  a  ha!loH-so>tdr  111  •  iroj^raph  in  p.issii.g 
throcii;h  a  clouJ.  In  the  discussion  which  folloW'-d  fo'>- 
■.Id'-r.il)!  -  doubt  was  expressed  as  to  the  possibility  ol  >ui  1 
a  londiti'ia  eNi>:iii^.  111. it  there  was  311  intr'-jse  - 
teni[vratiire  recorded  by  the  nieteorofjr.iph  as  it  pa**.'-; 
upward  t!irou;;h  the  tdoud  there  can  be  no  doubt 
diajjrani  in  M <-lc{>roloiiische  Zeitsihttft,  December.  «■>.»,, 
p.  554I.  Dr.  John  .Ailken,  in  N.^tlre  of  November  is. 
i  ioi).  >a\  s  ihat  he  se<  s  no  roa&on  to  question  the  truth  o' 
th"  T'M  ord.  for  he  h.Ts  on  numerous  occasions  obser^-il 
smiilar  increases  of  tcmprr.tturr  while  rnve!op'-"d  in  a  cloud 
up'in  th-  summit  of  .a  mountain.  He  directs  attention  i<"' 
tlip>  fart  that  ^"  .it  caution  must  be  exercised  in  obt.iinir;; 
t>  mper.itures  under  these  conditions,  for,  on  account  c>'. 
the  excessive  r.idiatlon  that  occurs  within  the  cloud,  unless 
the  instrument  is  sufficiently  insul.ited  from  the  he.Tt  rav». 
thf"  thermogram  will  be  vitiated.  In  the  case  of  the  asc-.T 
r.'ierred  to,  the  increase  of  temperature  was  not  unreal,  for 
du''  pre.-aution.  in  the  form  of  an  especially  prepared 
insulator,  had  b-^en  taken  to  eliminate  the  efiects  of  rad..i- 
t:on,  .ind  t!ie  ventilation  was  sufTicient. 

In  ordi»r  to  d"tein;ine  the  teniprrature  ronditions  within 
and  about  rloiuls  for  a  large  number  of  cases,  an  '•x.'imin.i- 
tion  was  made  of  the  records  obtained  in  the  kite-flights 
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made  ni  Klu  Hill  Observatory.  These  d«ta  arc  par- 
ticularly valudbk  for  such  a  study,  since  in  cock  fliobt 
onnrinuous  records  of  temperaturtt  pressure,  hunidty, 
wind-vetocity  ami  direction  were  Obteined  for  all  heights 
reached  by  the  u|>{>ennost  kite,  bdow  which  the  meteOfO- 
ifraph  is  attached  to  the  wire.  In  the  Ute  meteorograph 
used,  the  thermometer  and  the  hair-hygrometer  are  screened 
M  much  as  is  possible,  thus  rendering  the  lieat  received 
from  radiation  a  n^i^ligible  amaunt. 

A  total  of  sixty-four  Icite  Sights  were  fomid  in  which 
th«-  meteorograph  penetrated  a  doud,  and.  since  in  six  of 
these  flights  two  clond-dieels  were  encountered,  thf^ 
temperature  conditions  in  seventy  cloud-strata  were  obtained 
aa  a  basis  for  tfie  investigatifla.  Of  these,  ^  per  cent, 
showed  a  rise  in  temperature  of  3-oP  P.  or  more  in  the 
upper  part  <A  the  cloud  or  Imnx^ately  above  it,  33  per 
cent,  showed  no  apparent  effect  «l  the  ckmd  «n  the  tempera- 
ture conditions,  7  per  cent,  shewed  an  uiverslon  below  the 
base  of  die  ctood,  while  the  remaining  7  per  cent,  show't-d 
an  isothermal  condition  prevailing  from  the  base  to  the 
summit  of  the  doud.  The  flights  in  which  the  record 
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were  obtained  were  di-.ir:butcd  with  fair  uniformity 
tiireilghout  the  year,  and  the  clouds  encountered  represent 
ail  kinds  except  cirrus  «l<  cirro-stratus,  these  having  rarely 
been  penetrated.  Moreover,  although  by  far  the  greater 
number  of  flights  were  made  In  die  daynme,  many  flights 
at  night  are  included. 

In  the  largest  of  the  fuur  group-;,  n.imely,  the  one 
including  the  flights  which  showed  a  in  temperature 
in  the  upper  part  of  the  tluud  or  immediately  above  it, 
the  increase  usualty  began  about  half-way  between  the 
baae  and  the  suiti:»lt,  and  pernsted  until  the  maximum 
temperature  fen*  the  inversion  was  reached  a  short  distance 
above  the  uppermost  part  of  die  cloud.  Bt^^yond  that  point 
th«  usual  rate  of  decrease.  approximat<  ly  the  adiabatic 
rate  for  dry  aJr,  prevailed  as  high  as  th  -  kite  ascended. 
In  the  next  larjjest  group,  that  including  flights  in  which 
the  cloud  had  no  apparent  effect  on  the  temperature  con- 
ditions recorded,  a  fairly  regular  rate  of  decrease,  some- 
what similar  to  the  adlabatie  rate  for  saturated  air,  was 
found.  In  the  next  group,  that  including  cases  in  each  of 
which  there  was  an  inversion  l>etow  the  cloud,  the  increase 
In  temperature  pT'^isted  throughout  the  cloud  and  tO  vaiious 
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heights  above  it,  where  a  derf  .ise  ajj.un  began.  In  every 
one  of  these  casts  incr  -  \v.:i  e  \\v,  i  h.ir.u  teristic  cvclonic 
conditions  of  a  shallow  .sisterly  wind  at  :he  ground  over- 
laid by  a  warm  south-\v<  wind,  wiOi  precipitaEion  follow- 
ing. It  is  thus  evid'-nt  ihat  ii»e  intrease  in  temperature 
was  caused  by  ih  importation  of  relatively  warm  air. 
and  hence  began  .,t  .1  l^jht  independent  of  th<»  cloud,  th>- 
iattcr  only  rcinfoniii^  tlv:-  )arj;«_-r  vv.irniinfi.  In  ihf  small- >i 
group,  th.it  including  the  liv  cases  in  which  thcr-  wa, 
a  pr.ictaaHv  isothermal  condition  throughout  the  rloud, 
the  iiiN;i:ii;ui<ihing  charactrrisfic  was  really  that-  of  the 
largf--  iir^iup,  for,  since  the  usual  condition  m  th  lower 
free  air  is  that  of  a  fairly  uniform  decrease  of  tompera- 
ture  .ipproaching  the  adiabatic  rate  f<ir  dry  air.  an 
isoth.-;  ir.al  --tatc  is  theoretically  equiv.ilmt  tr.  an  increase 
of  li  mp<  rature  with  incrrasinf;  h'-ight,  such  as  iharacterisr- 
the  .  ases  of  the  first  group.  H  this  be  granted,  70  per  CL-nt. 
«'f  'h*-  instances  show  an  increase  of  temperature  in  the 
upper  part  of  the  cloud  and  beyond  for  a  short  distance. 

This  phenomenon  of  an  increase  of  temperature  Is 
entirely  independent  of  the  diflerenc  in  the  ndi.tbatic  rates 
of  dry  and  of  saturated  air,  that  for  the  latter  being  about 
one-half  that  of  the  former.     Ihe  marked  decrease  in 


MT'.mummm    «.    u   w   m  •>  «t  »  4av. 

Fie.  3.— Cairaof  April  4,  190$.  thowing  iacreaae  of 
beginnioK  bcUn* 


relative  humidity  almost  always  occurring;  just  above  a 
ck>iid  is  probably  simply  the  result  ot  ihc  increased 
temperature.  Dr.  Shaw,  the  director  of  the  English 
Meteorological  Office,  in  discussing  the  thermal  relamns 
of  floating  clouds,  says : — "  A  floating  cloud,  a  finite  mass 
of  air  carrying  water  particles,  is  losing  by  radiation 
into  space  (at  night)  through  the  clear  air  above  it  more 
heat  than  it  receives  from  the  earth  beneadl;  the  water 
globules  will,  in  consequence  of  this  loss  of  heat,  evaporate, 
and  the  cloud  will  vanish  "  (Quarterly  Joamal  of  the  Royal 
Meteorolagical  Sociegr,  vol.  zxviii..  133,  p.  95).  It  !s  also 
wortfav  oTnote  that  in  a  balloon  voyage  made  in  Germany 
reeen^,  not  only  was  there  noted  a  ^  wamdng  above  the 
ctoud,  or  at  least  above  the  lowest  plane  of  rarmation," 
but  an  increased  temperature  was  recorded  In  a  stnMmi 
of  ordinary  haze  (Elias  and  Field.  Quarterly  Journal  «i  the 
Royal  .Meteorological  Society,  vol.  xxxi.,  134,  p.  IS5). 

Andrew  H.  Palmek. 
Blue  Hill  Observatory,  Hyde  Park,  Mass.,  May  5. 

Bddy  Formation — A  Correetlon. 
lit  Prof.  Bryan's  solution  of  the  problems  in  edd^ 
formation  (Nature,  February  3,  p.  40S)  no  mention  is 
made  of  the  fact  that  a  vortex  in  one  plane  at  rest,  when 
the  method  of  conformal  representation  is  used,  does  not 
in  general  lead  to  a  solution  in  which  the  corresponding 
vortex  is  at  rest. 
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Taking  a  single  Vortex  at  e  =  c.  at  rest,  let 

I'.n  Ir.g  (s-«,). 

Tr  insform  by  putting  e  =/(»),  and  let  «,  =  /('o)i 

log         iog{/'w+/'(/,/y», . .} 

expanding  in  the  Aeighbourhood  of     („  and  at  the  vortm 

the  first  |);ir(  ifivin^r  ilv  \.  :.H  ity  duo  to  the  vor:>:-\  ;tsf{f 
and  the  second  liui  iii:>:io:i  of  vuiIon.  '1  he  vortex  will 
not  be  at  rest  unk-ss  /'(,;j_o. 

Employing  Prof.  Urviiii's  miihod  to  obtain  a  solution 
(jiving  a  vortex  at  rrst  in  tln'  f  plane  in  the  cases  con- 
sidered by  him,  with  the  vort<x  in  the  c  plane  not  neces- 
fiirilv  at  rest,  we  have 

«.^U:.mlGg*:i^ 

Then  the  velocity  at  any  point  ie  given  bjr 

At  the  vertex  the  motion  is  given  by 

omitting  the  infinite  term  due  to  the  vortex  itielf.  If  the 
vortex     at  rest, 

[t) 


11-'"  +  '-  '"^'""^  » 


and  if  tti*  velocity  at  sbo  in  the  s  plane  vanished. 

~nif< 


U-  =0 


(a) 


Prof.  Bryan's  first  transformation  to  saf",  so  the  con- 
dition (i)  becomes,  nnoe  fit, 

<-  -  -  —  aO  itl 

•A       ;   «wJ  r  IO\ 

If  n  is  not  unity,  (1)  and  (3)  give 

«  =  1. 

whic:h  lies  outside  the  prescribed  limits  of  »i.  C"<)n«'»- 
quontly  no  solution  of  this  type  can  be  obtained  giving  a 
vortpx  at  rest. 

iVol.  Bo'ai  *  second  transformation  is 

Condition  (i)-lMcom«$  In  thb  cme,  tiaoc 

5  +  V^fwfl/)», 


M'hich  gives 


.  T-   _  — 0 

«(ai*-3**-(">sao  .   .  . 


U-"'  + 


(I) 

(3) 
(4) 


F.quations  (3),  (4),  and  (2)  cannot  be  satisfied  by  any 
values  of  a,  b,  and  m.  .\  solution  of  the  two-dimensional 
problem  of  liquid  impinging  at  right  angles  on  a  plate  of 
finite  breadth  with  two  stationary  vortices  at  the  back  of 
the  plate  and  finite  velocities  at  the  edges  is  impossible. 

E*  H.  Hasfer. 


llli.  Harpkr  is  quite  right.  It  would  appear  from  his 
investigation  that  it  is  impossible  to  apply  the  transforma- 
tions in  question  to  iluld  motions  with  stationary  vortices, 
notwithstanding  tfiat  a  vortex  transforms  into  a  vortex,  and 
a  fluid  pwticle  other  than  a  verlex  which  is  at  rest  trans* 
forms  Into  a  particle  also  at  rest.  It  is  a  pity  that  this 
fact  was  overtoolced,  and  that  results  were  consequently 
published  which  are  of  less  interest  than  was  supposed 
at  the  time.  G.  H<  B. 
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The  Nutriove  Value  of  Black  Breao. 

It  appears  to  me  that  the  contributor  of  the  :urticle  on 
this  suo|eet  in  Nature  of  May  5  h.-v>  overlooked  one  al). 
important  question,  viz.  how  much  uf  the  nitrogen  present 
I  '  nil  form  of  bread  is  actually  digesti-d. 

I  had  occasion  to  look  up  tlUs  question  last  year,  a;  I 
happen  to  be  a  politician  who  it  **  particular  about  hit 
facts,"  and  I  afflrae  with  your  contributor  in  detesting 
"allegations."  poHtkal  or  othernisr-,  that  are  "wanting 
in  scientific  aocuncy."  I  referred,  accordingly,  u 
Wynter  BIyth's  "Foods  :  their  Composition  and  Analysis," 
;ind  found  on  p.  173  a  table  showing  "  th>>  amount  of  dry 
substance.  Sec,  .Tbsoibed  in  percentages  of  ''  iui  Nodb 
I  riiian  black  bread  {Pumpernickel)  made  of  whole  r.-* 
iiv  il  wah  leaven;  (b)  .Munich  rye  bread,  which  is  a  mix- 
ture uf  rye  and  coarse  wheat  meal,  with  leaven:  (c)  white 
wheaten  weaid. 

The  percentages  absorbed  were:— 

Dry  inb«uuic«  Vhrasmi 

(a)    807    577 

(*)      77*8 

(<■)    94*4    8o-i 

"  It  is  thus  shown,"  says  \Vynt.;r  BIyih,  "  that  of  th» 
black  bread  a  person  would  have  to  cat  very  much  mote 
than  of  white  bread."  1  worked  out  the  corollary  «f 
these  fact*  in  a  letter  published  in  the  Wesleri  Dai/r 
Mercury  of  February  iS.  1909,  and  showed  that,  on  th'? 
basis  of  the-sc  analytical  results,  it  would  be  necessary  m 
eat  8  lb.  of  Pumf«-tnukfl  to  obtain  the  nitrogenous  nut.'-- 
ment  afforded  by  5}  lb.  of  wheaten  bread 

My  copy  of  Wynter  Blylh's  book  was  puMished  in  iRS!!. 
and  his  results  are  quolt-d  from  G.  .Meyr's  experiments 
It  is,  of  course,  possible  that  during  th'-  Inst  twentv  yc.-iri 
Meyer's  results  may  have  been  provr-d  wronc,  .m  l  that 
pure  rye  bread  has  been  proved  to  vi.-]<l  .t.  muth  di)i,ir%tih]i- 
nitrogen  as  wh-  at^'n  hr.  .id  \  Shouli-l  this  be  th<"  ca*r. 

I  shall  be  much  obliged  by  informatiun  as  to  the  l.-\t>rs- 
and  most  trustworthy  experiments. 

Frank  H.  PERRV-CoMt. 

Poiperro,  Comwalt,  May  16. 

Tfii-  I  riticism  is  quite  to  the  point,  but  is  not  the  1.^^ 
word  to  be  said  on  the  subject.  It  is  well  known  th.T.  i- 
the  digestion  of  whole-meal  breads  there  is  larger  w.nsf  r 
but.  on  the  other  hand,  if  in  the  initial  material  there 
1  greater  amount  of  certain  constituents,  tlv  ri,  in  vpite  (>( 
.1  larger  percentage  waste,  the  actual  qunntitv  <.f  the«» 
irigri-dients  utilised  in  the  bo(lv  iiirw  ho  f;rr.tt'r.  In 
Rubner's  experiments,  cited  in  "  Sr.iniinrrli-iririon  o;  Hreai^ 
Bn-ad  and  Food  Reform  L'.tiJik-. this  wrf.  foun.!  to 
tlv  ras<>.  The  percent!»j;e  of  nitroir.-n  ah<:orl>''d  froni  whit- 
flour  bring  700.1,  'I'ld  that  Ironi  whnli'  mr.il  h  in:^  onir 
(V>53,  nevertheless  the  actuiil  amount  .ibiiorb'-d  from  equ,i! 
weights  of  the  two  materials  wa»  l.ir;j«'r  in  the  rase  of  the 
\vhol>>  mfal,  and  this  was  even  more  marked  with  th»  f.>t 
iiid  the  inorganic  constituents  ;  but  at  the  moment  I  :ifr 
unable  to  find  similar  analyses  relating  to  blaclc  brea^ 
'itself.  The  WRt-mi  or  thb  AMiru. 


Native  Tantalum. 

SiNCB  the  oommunicatiAn  by  Mr.  P.  Walther  regardin; 
native  tantalum  from  the  Ural  Mountains  was  publish'^ 
in  N'ATfRE  of  September  16,  (p.  335).  another  small 

quantity  of  a  few  dekagrams  of  native  tantalum  has  beoi 
recognised  in  the  collection  of  the  deceased  mining  director, 
having  been  collected  from  the  Altai  Mountains.  It  was 
found  in  very  similar  circumstances,  and  at  about  the  same 
time,  as  the  tantalum  from  the  Ura!  Mountains.  Th' 
difference  Is  In  the  impurities;  the  .Mtai  tantalum  contains 
j{ft1d  from  a  slight  trace  to  0^)095  per  cent.,  but  no  trace 
of  manganese,  tin,  and  niobium  could  be  detected;  th* 
latter  three  havo  been  found  in  the  Ural  tantalum.  The 
average  pefcentl^te  of  tantalum  is  08-09  per  cent.  Ttie 
average  meatorement  of  the  crystato  Is  about  01  mm.,  .-ir^ 
the  cn'stals  are  of  the  regular  system,  as  in  the  Ural 
tantalum.  The  hardness  {between  6  and  ?>  and  the  apedfic 


gravitv  (ii-a)  are  the  same.  The  specific  gravity  men- 
tioned In  NantiB  of  September  16,  1909,  has  been  fountf 
too  low,  the  error  being  due  to  air  bubbles. 
Newcastle«Q«1>Pe.  W.  von  Joh». 
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IHE  RECEST  ERUPTION  OF  MOUST  ETS'A. 

EVERY  eruption  of  Mount  Ktna  since  1883  has 
taken  place  on  its  southern  slope.  The  erup- 
tion of  1883,  which  was  preceded  and  accompanied  by 
very  severe  earthquakes,  caused  a  radial  fracture 
running'  roughly  from  north  to  south,  from  the  cen- 
iral  crater  to  an  altitude  of  950  metres  on  the  afore- 
said slope;  but  that  eruption  was  abortive,  only  last- 
ing three  days,  and  forming  very  small  craters  and 
insignificant  flows  of  lava. 

The  eruption  of  1886  look  place  on  the  s;mie  frac- 
ture of  1883,  without  any  severe  earthquakes.  A 
J.irge  crater  was  formed,  a  great  mass  of  lava  was 
expelled,  and  the  eruption  lasted  twenty  days. 

The  eruption   of   1892,   on   the  same   fracture  of 
1883,  wa*  preceded  and  accompanied  by  a  few  slight 
turihquakes ;  ii  formed  four  large  craters  and  other 


figures  a])pro\imately  giving  the  altitudes  of  the 
middle  of  the  eruptive  arc-as  : — 

Erap:ioa  of  18S3:  al.itude  105011). 

18S6:  ,,  145011).  ;  difference  400  in. 
1892:      ,,      185011).;  400  m. 

1910:      „      2175  m-;  32s  «• 

This  suggests,  therefore,  that  successive  eruptions 
break  out  on  the  same  fracture,  but  each  higher  than 
the  last.  This  is  easily  explained  by  the  fact  that  the 
lava  of  an  eruption,  tending  to  flow  down,  within  and 
upon  the  fracture,  closes  it  in  the  lower  part,  and 
leaves  it  more  or  less  open  in  the  higher,  where,  con- 
sequently, another  eruption  may  be  produced  more 
easily. 

We  now  c«>me  to  the  recent  eruption.  From  the 
early    hours  of   .March  23  until  8h.  15m.  a.m.,  the 


i.  * 


i 


Fig.  I. — Eruption  of  Elom  icen  from  ihc  heights  N.-N.E.,  April  4,  191U.    Photofraph  by  AisiMuit  L.  Tafl&rm. 


*mall  craters,  emitted  still  more  lava  than  the  erup- 
tion of  1886,  and  lasted  six  months.  Thus  during 
these  two  eruptions  it  appeared  that  the  lava  found  a 
passage  prepared,  whence  its  emission  was  easy. 

During  the  month  of  .\pril,  iyo8.  there  was  an 
eruption  on  the  eastern  slope  of  the  Valle  del  Bove; 
it  was  accompanied  by  a  few  slight  earthquakes,  but 
no  raised  craters  were  formed,  little  lava  was  ex- 
pelled, and  the  disturbance  lasted  less  than  twenty- 
four  hours.  Evidently  this  also  was  an  abortive 
►-ruption,  probably  because  (as  it  did  not  take  place  on 
the  fracture  of  1883)  it  found  no  free  opening  for 
the  emission  of  the  lava,  and  met  instead  the  unyield- 
ing rocks  of  the  higher  parts  of  the  Valle  del  Bove. 
If  we  consider  only  the  eccentric  eruptions,  those 
which  have  taken  place  since  1883  (including  the  re- 
cent eruption,  which,  as  will  be  seen,  is  on  the  same 
radial  fracture  as  the  others),  we  find  the  following 

NO.  21  18,  VOL.  83] 


seismographs  of  the  Observatory  of  Catania  registered 
many  slight  shocks,  which  followed  one  another  almost 
continually.  Of  those  which  in  the  large  seismograph 
had  an  amplitude  (20)  greater  than  i  mm.,  there  were 
twelve,  the  severest  of  which  (20=13  mm.)  took 
place  at  .'h.  55m.  a.m.  But  even  this  last  shock  was 
not  felt  by  the  inhabitants  of  the  villages  nearest  the 

I  place  of  the  eruption,  so  that  it  did  not  raise  any 
alarm.  These  circumstances,  together  with  the  fact 
of  its  being  night  and  everyone  asleep,  prevented  any- 

I  thing  abnormal  being  observed  on  the  volcano  until 
8h.  15m.  a.m.  .At  this  hour,  rising  above  the  mist 
and  above  the  Piano  del  Lago,  a  thin  column  of 
steam  was  seen,  widening  at  the  top  and  taking  the 
characteristic  form  of  a  pine  (Pinus  italicus).  In 
fact,  a  large  fracture  had  been  formed,  having  a 
length  of  ajmost  2  kilometers,  from  Monte  Castello 
to  the  western  base  of  the  Montagnola,  in  the  direc- 
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lid  i  o.'  N.N.W.,  between  the  lu-ifrht  of  iqjo  metres  tioned  its  width  reaches  half  a  kilometre ;  below  ihe 
and  j^n )  metres,  and  on  the  old  fracture  of  '1SS3.         gorRC  the  width  even  reaches  one  kilometre. 

In  the  new  fracture  were  a  ^^reat  number  of  craters.  The  depth  of  the  lava  varies  from  a  few  metres  ro 
which  emittiHl  l.tva.  bombs,  incandescent  l.ipilli,  and  a  hundred  metres  in  some  places.  The  lava  reachtnf 
clouds  of  steam  and  dust  (Fif?.  i).  .^t  first  the  lava  j  the  lowest  f>oint  near  the  Cisterna  della  Refjina.  t^n 
issued  from  the  hijjhest  point,  and  formed  a  small  '  kilometres  from  the  new  craters,  on  April  o. 


4. 


Flc  s.— L*«ra  flowing  from  lower  craler^  on  Kina.    Photograpti  by  Mr.  W.  Scblallcr. 


stredm  goin^  towards  the  south,  which  had  the 
len^fth  of  ne-arly  two  kilometres,  but  afterwards  the 
principal  emission  was  from  the  lower  craters,  from 
which  a  [ierfect  river  of  molten  rock,  fifty  metres  wide, 
rapidly  descended  towards  the  south  (Fig.  .:).  When 
it  reached  the  east  side  of  .Monte  Fagjri.  at  a  distance 
of  two  kilometres  from  these  craters,, having  found  a 
narrow  passage  between  the  above-nientioned  moun- 
tain  and  the  first  lava  of  i8oJ,  it  formed  a  magnifi- 
cent fiery  cascade,  ten  metres  wide  and  twenty  metn  s 
in  height  (Fig.  3),  Then  it  flowed  on  towards  S.S.W.. 
passing  .Mount  Son.i  on  the  e.ist,  then  towards  the 

gorge  bctwcin  Mount  San 
Beyond  the  obstacle  formed 


The  higher  stream-,  continued  to  flow  and  extenj 
until  April  m,  when  the  flow  of  lava  ceased,  and  ihi- 
erujiii.in  was  at  an  end.  It  had,  therefore,  lasted 
twenty-nine  davs.  A.  Ritio. 


south,  gi»ing  thri)ugh  a 
I.eo  and  .Nlount  Kinaz^:!. 


II- 


r 

t « 


Flc      EnaptioD  of  fcuu  oti  March  »g,  1910.  Lara  Call  frem  S.fc..  Pfaotoirap't  by  A.  Kkcu. 


bv  this  gorge,  the  rate  of  movement  of  the  lava- 
stream  diminishiHl,  owing  in  part  to  the  f.ict  that  the 
slope  i>f  the  ground  is  less,  but  the  l.iva  spread  out 
considerably;  in  fact,  from  the  lower  craters  ti>  the 
cascade  the  lava-stream  is  no  more  than  100  metres 
wide,  but  from  the  cascade  to  the  gorge  above  men- 

XO.  21  18,  VOL.  83] 


HIE  hlllSOGRAPHY  OF  SOLTHFRN  L\DI\: 
/^OCHIN  has  now  followed  the  good  example  of 
^  the  neighbouring  South  Indian  States,  Mysore 
and  Trav.uicore,  in  carrying  out  a  survey  of  its  popu- 
l.ition.  The  account  of  the  survey,  conducted  by  Mr 
L.  K.  .\nantha  Krishna  Iyer,  will  ultimately  conM>i 
of  three  volumes.  The  first,  devoted  to  an 
account  of  the  forest  and  other  low-caste  tribes,  has 
now  apiH-ared,  to  be  frdlowed  bv  j 
■    —  ~    "       "*     second  describing  the  higher  caste>. 

and  a  third  dealing  with  physic.il 
I  anthropology.  The  work  is,  on  thr 
whole,  a  creditable  jK'rformance.  and 
it  is  illustrated  by  a  good  series  ol 
photographs.  .More  precision  in  the 
matter  of  quotations  and  reference? 
is  to  be  desired.  With  the  hit 
census  report  of  the  State  the  siu- 
dent  will  now  jKtssess  ample  in- 
formation  regarding  the  [)eople. 

The  work  is  introduced  by  Dr.  J. 
Beiidoe.  who  discusses  recent  con- 
tributions to  Indian  ethnolog)-.  Hi> 
note  is  followed  by  an  essay  from 
Dr.  .\.  H.  Keane,  in  which  he  pr«> 
pounds  his  views  on  the  origin  of 
the  races  of  India.  Criticising  tin- 
conclusions  of  Sir  H.  Risley.  he  lav* 
diiwn  four  principles.  First,  thnt 
there  is  no  fundamental  unity  in  th' 
fM'ople.  *•  the  superficial  unifomiitx 
of  physical  characters  being  far  le** 
than  is  commonly  supposed,  and  dui- 
not  to  a  fanciful  primordial  unit^ 
but  to  secular  interminglings  of  several  originall^i 
distinct  ethnical  groups  superinducing  surf.ice  re- 
sembl.mces."      Secondly,    that    the    assertions  of 

'  "TJk  Cochin  Tril.i«an<t  Ca5«-«.  '  Vot.  i.  By  L.  K.  Anantha  Kriiluu 
Iy«r.  I'p.  xxM+jdi.  (Madtat;  Higi(iatjatbam  and  Co.:  Ixiodoa  :  tone 
and  Co..  tw-) 
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classical  Hindu  writers,  claiming  racial  unity,  are 
worthless,  beinjj  mainly  in  the  interest  of  the 
"twice-born  "  and  priestly  class.  Thirdly,  that 
lluro   are   five   primary  slocks    out    of   which  the 

E resent  population  has  been  formed — Nef^rito,  pro- 
ibly  derived  from  Malaysia;  Kolarian,  Dravidian, 
and  Arjan,  who  arrived  in  the  order  name*!  from 
beyond  the  northern  mountain  ranges ;  lastly,  the 
Mongol,  now  mainly  confined  to  the  Himalayan 
»lopes.  Fourthly,  that  three  groups,  Kolarian,  Dravi- 
dian, and  Aryan,  are  represented  by  distinct  linguistic 
stocks,  and  that  hence  compound  terms,  like  the 
Indo-Aryan,  Dravido-Munda,  and  Scytho-Dravidian 
of  Sir  H.  Risley,  are  meaningless,  if  not  actually  mis- 
IciilinR.  It  is  nee<lless  to  say  that,  perhaps  with  the 
rxception  of  the  second,  these  principles  will  be  dis- 
puted by  various  Indian  ethnologists.  The  fact  is 
that  the  collections  of  physical  measurements  in  India 
itself,  and  still  more  from  border  lands,  are  at  present 
insufficient  for  a  settleijient  of  these  tangled  problems. 

.Among  the  m:inv  "illtfresting  topics  discussed  by 
Mr.  Iyer,  perhaps  tlie  most  valuable  is  his  account  of 
the  dti  l)lack  magic  of  the  Parnyans,  by  which  the 
adept  believes  that  he  can  acquire  the  power  of  trans- 


castes  may  avoid  him;  a  Nayadi  pollutes  a  Brahman 
by  approaching  within  a  distance  of  three  hundred 
paces,  and  a  priest  can  purify  himself  only  by  renew- 
ing his  sacred  thread,  bathing,  and  consuming  the 
five  products  of  the  sacred  cow.  Mr.  Iyer,  with  some 
regret,  admits  that  this  policy  is  naturally  driving  ihe 
outcasts  into  the  arms  of  the  Christian  mission.try. 
conversion  inuiiediately  elevating  them  in  the  si>cial 
scale,  and  placing  them  on  a  level  with  their  new- 
brethren.  It  is  clear  that  if  Hindus  desire  to  secure 
Anglo-Indian  sympathy,  and  retain  these  people 
within  their  religious  organisation,  they  must  set  their 
own  house  in  order,  and  must  lose  no  time  in  joining 
the  new  association,  which  has  received  the  patronage 
of  the  Guicowar  of  Baroda,  and  aims  at  more  con- 
siderate treatment  of  the  depressed  races,  of  which 
the  present  book  gives  a  comprehensive  description. 


The  Kanixani'  frayer*  \t\s>n  HicUklion.    Krorn  "The  Co>  hin  Iri 

formation  into  an  animal,  of  causing  and  curing 
disease,  and  so  on.  It  is,  however,  unlikely  that  the 
sorcerer,  being  h«re  both  priesi  and  intercessor, 
settles  the  relation  of  magic  to  religion. 

Much  information  is  provided  on  the  subject  of  the 
social  relations  of  these  outcast  tribes.  Probably 
owing  to  their  protection  from  the  inroads  of  foreign 
invaders,  the  Hindus  of  South  India,  whose  e.xample 
has  ht-en  followed  by  the  outcasts,  surround  them- 
selves with  a  number  of  tabus  in  regard  to  the  pollu- 
tion by  touch,  the  use  of  common  food,  and  the  like, 
much  more  stringent  than  those  which  are  in  force 
among  the  northern  races.  For  instance,  the  Kadars. 
primitiw  dwellers  in  the  forests,  are  contaminated  by 
the  louch  of  a  .Mal.ayan,  a  cognate  tribe.  The  edu- 
cated Madrasi  is  prone  to  accuse  the  .\ngli>Indian  ol 
race  insolence  in  restricting  social  intercourse  with 
him.  while  he  himself,  in  his  dealings  with  the  lower 
tribes,  is  much  more  restrictive.  Thus  even  the  pre- 
sence of  a  Pulavan  in  a  town  or  market  is  considered 
a  source  of  defilement,  and  "they  are  shunned  as  if 
infected  with  plague";  the  Valan,  when  on  a  public 
road,  has  continually  to  call  out  so  that  the  higher 
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SHEFFIELD  MEETlSa  OF  THE  BRITISH 
ASSOCIATION. 

AS  announced  already,  the  British  .Association  will 
me^'t  this  year  in  Sheffield  under  the  presidency 
of  Dr.  T.  tj.  Bonney.  I"".K.S.  Members  of  tlv  asMi- 
ciation  who  have  not  seen  the  cit> 
since  the  last  met-ting  there  thirty- 
one  years  ago  will  find  themselves 
nt>w  quite  at  sea,  so  great  have  been 
the  changes  in  streets,  buildings, 
growth,  and,  it  may  be  added, 
public  spirit  during  that  time.  It 
liiis  now  been  found  jMJssible  not 
otily  to  provide  ample  accommoda- 
tion for  the  sectional  work,  but  to 
do  so  compactly,  all  the  sections  ex- 
cept one  being  within  a  few 
minutes'  walk  from  the  reception 
room.  The  reception,  smoking, 
writing,  and  general  committee 
rooms  will  be  housed  in  the  suite  of 
assiMnbly  rooms  belonging  to  the 
Cutlers'  Company,  which  were  used 
in  1870  for  the  evening  soirees.  The 
reception  room  of  that  date  is  now 
allotted  to  Section  E.  The  Cutlers' 
Hall  is  also  close  to  the  tramway 
centre,  and  so  is  easily  accessible 
from  all  parts  of  the  city. 
The  evening  discourses  are  to  be 
twandCax'v  given  in  the  Victoria  Hall,  a  place 

ea>\  to  spe.ik  in  and  easv  to  h'  ;'r 
in.  The  Lord  Mnyor  (Lord  Fit/william)  will  give  a 
soiree  at  the  Town  Hall,  and  the  Chancellor  of  the 
Lniversity  (the  Duke  of  Norfolk;  one  at  the  L'niver- 
sitv.  The  latter  is  to  be  .issociated  with  an  evening 
garden-partv  in  tin-  Weston  Park,  which  -urrounds 
the  I'niver-^ity.  to  be  given  bv  the  linral  committe.-. 
.-\  series  of  g.irden-parties  is  being  arranged,  of  which 
one  will  be  given  by  Lord  and  Countess  Fitzwilliam 
;it  Wrntworth.  .\mong  others,  excursions  are  already 
arranged  to  I'hatsworth  and  Haddon,  The  Dukeries 
and  Birchinlee,  in  the  heart  of  the  wild  Peak  country, 
where  huge  re-ervoirs  are  being  constructed  for  the 
water  suppiv  of  Sheffield,  Derby,  Nottingham,  and 
Lficester.  The  latter  are  a  }X>rtion  of  the  develop- 
ment which  is  rapidly  transforming  the  district  round 
the  P»  ;ik  into  a  lake  country,  the  valleys  running  down 
froiTi  tlv  high  moors  being  dammed  to  form,  in  many 
cases,  extremely  picturesque  sheets  of  water. 

The  various  committees  engaged  in  making  the 
arrangements  are  determined  to  make  the  meeting  a 
success  so  far  as  they  are  concermd.  The  scientific 
success  will  depend  on  the  association  itself.  .A  large 
attendance  of  members  is  expected,  not  onlj  because 
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of  the  local  attracuon».  but  because  a  meeting  in  the 
colonies  has  generally  been  follom'ed  by  a  large  meet- 
ing at  home.  Few  places  have  industries  the  opera- 
tions of  which  afford  such  interest  to  visitors.  To 

set-  ;in  ;iiniijur-pi;i;<j  rolled  nr  ihf  fnri^iti;,'  of  some 
huge  nias.v  of  n  il-liot  met.il  is  a  sii,'lii  ior  a  lifi'timi-, 
whilst  the  variety  ul  the  industries  ent;a|L;ed  in  somi' 
form  of  steei-makinfj  or  silver-plalinK  is  very  j^rejit. 
Arrangements  are  being  made  whereby  a  large 
number  of  the  more  important  works  will  be  open 
for  inspection  fay  members. 

It  is  i^enendhr  supposed  that  Sheffield  is  a  sort  of 
city  of  dreadful  night,  and  tliat  it  and  smoke  are 
convertible  terms.  This  is,  however,  a  com|>lete  delu- 
sion. Few  cities  of  its  si/e  have  more  dtlij^'hiful 
suburbs  or  such  picturesque  scenerj'  in  the  neighbt>ur- 
hood.  The  city  stands  at  the  confluence  of  five 
valleys,  with  contributory  streams  to  the  Don.  The 
ridges  between  rise  sharply  to  900  feet  above  it,  and 
then  run  up  to  the  grouse  moors,  the  valleys  being 
each  distinctive  and  well  wooded.  The  near  neigh- 
bourhood is  full  of  historic  and  archaeological  interest. 
Sherwood  Forest  is  on  one  side  and  Little  John's 
grave  on  the  other.  The  Peak  ca\'ems,  the  beautiful 
Derwent  valley  with  fhatsworth  and  Haddon  and 
♦h*-  fTOrtje  of  Matlock,  are  close  at  hand,  and  th<: 
whole  district  is  a  (tede-irian 's  paradise.  It  is  hoped 
no  member  of  the  association  will  be  deterred  from 
coming  by  what  he  has  seen  from  the  railways,  which 
in  many  cases  actually  pass  through  some  of  the 
large  works. 


VROf.  HOBEKT  KOCH,  For.Mem.K.S. 

D^'  the  death  of  Prof.  Robert  Koch  there  goes  from 

amonf.;st  us  one  of  the  nio-(  rein.irkable  men  of 
Jiis  tiuie,  a  man  ol  I renii  laious  deleriiiination,  great 
eapacil}  ,  and  ind<.  'atiLral)le  eni  r^^^^ ,  wlui  has  left  an 
impress  on  the  science  and  practice  ol  medicine  such 
as  is  made  by  .1  few  exceptional  men  only.  It  would 
be  affectation  to  say  th.tt  all  his  work  is  of  equal  value, 
for  although  undVr  his  hand  and  mind  no  subject 
could  remam  unaltered,  his  pioneer  work  on  the 
isolation  and  cultivation  of  bacteria  in  solid  media, 
his  studies  in  antlirax,  aiul  hi*;  woik  on  tuberculosis 
and  cltolera,  must  alwavs  stand  out  above  any  other 
that  he  did.  The  controversial  methods  of  his  earlier 
years,  ns  exemplified  by  liis  controversy  with  Pasteur 
in  1S83,  u<  re  succeeded  by  metiiods  of  a  less  pungent, 
but  cc|unlly  vigorous,  character,  but  his  arguments 
were  always  respected.  e\'<-n  by  those  who  did  not 
agree  with  him,  as  those  of  a  man  thoroughly  in 
earnest,  whilst  his  utterances  could  always  be  accepted 
as  those  of  a  man  who  had  every  right,  by  reason  ooth 
of  experiment  and  experience, '  to  give  full  and  free 
e.vpression  to  liis  opinions,  opinions  that  tnust  be  care- 
fully weighed  and  considered,  especially  by  those  who 
differ  most  widely  Ironl  him. 

Born  in  Klausthal,  H;mover,  on  December  11, 
1843.  Robert  Koch  was  a  member  of  a  large  family. 
His  father  held  some  official  position  in  the  Depart- 
ment of  Mines  and  Forests.  ,\t  nineteen  K(x:h  com- 
menced his  medical  studies  in  the  University'  of 
Gdttingen,  at  which  he  worked  for  five  wars,  .^kfter 
p.'issing  his  State  examinniion  and  taking  his  fleL,'ree. 
iie  bec.'ime  assistant  medical  officer  in  the  (jeiui.il 
Ho^)utal  in  Hamburi,'.  lie  then  engaged  in  private 
practice,  first  at  Lanjiienhagen,  near  Hanover,  mov- 
ing  thence  to  R.ickwitz,  where  he  remained  until  he 
went  as  a  volunteer  surgeon  with  the  army  in  rhe 
Franco-Prussian  war.  In  1.S72  he  again  started  j  ri- 
vate  practice,  this  time  in  Wollstein.  in  Posen.  w  here- 
he  commenced  his  investigations  and  studies  on  the 
isolation  of  pure  cultures  of  bacilli.  Studies  which  led 
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(u  the  method  of  cultivation  of  bacteria  on  ^lidi  lying 
media,  a  method  to  the  use  of  which  we  owe  inanv 
of  the  moat  important  advances  made  in  the  bacten- 

cAogy  of  disease. 

I'p  to  Koch's  (ime.  .Salosnonsen "s  and  Cohn's 
iiK'thuds  uf  isol.'xtiiig  .single  liacUria  were  the  only 
methods  available.  Salomonsen  mixed  a  \<  r>  -mall 
number  of  organibtns  with  a  large  quantity  of  blctxl. 
and  drew  the  mixture  into  a  series  of  long,  fine  gl.tsi 
tubes;  then  as  the  organisms  grew  and  used  up  the 
oxygen  in  the  blood,  little  black  points  made  their 
apf)earancR  akmg  the  course  of  the  tube,  filood  taken 
from  the  tube  broken  at  one  of  these  black  points  was 
often  found  to  contain  a  pure  culture  of  a  single 
organism  only.  This  method,  of  course,  could  not 
receive  verj'  general  application,  but  as  the  blood 
might  coagulate  in  the  tube,  the  organisnts  could  not 
move  about  at  all  readily  until  llie  clot  was  broken 
down  or  decomposed  by  the  organisms  themselve* 
Cohn's  method  consisted  in  diluting  the  culture  con- 
taining the  organisms  with  very  large  quantities  of 
broth,  and  then  taking  a  single  drop  and  transferring 
it  to  a  flask  or  tube  containing  broth;  in  this  cate 
the  observer  trusted  to  the  dilution  being  so  great 
that  a  sini.;Ie  drop  would  cotitain  only  a  ■-ingl*  or- 
ganism. These  methods,  imperfect  as  they  were,  weft 
used  by  Pastf  ui  and  Lister  in  their  invesiigatii'n--.  and 
were  brouglu  by  them  to  considerable  eliicitntj. 

Koch's  method  of  isolation  was  exceedingly  ingeni- 
ous but  very  simple.  Taking  a  nutrient  niedium  con- 
taining meat  juice  or  sugar  along  with  oertain  saline 
constituents  to  which  iwo  been  added  from  5  per  oem. 
to  10  per  cent,  of  gelatin,  he  boiled  or  heated  thcL 
mixture  several  times  to  70°  C.  or  80°  C.  in  order 
lo  destroy  unv  germs  that  might  already  be  present. 
The  i.iateriai  lo  t>e  investig.tted  was  then  addeil  to 
this  sieri!is(d  nutrient  medium  whilst  still  in  a  fluid 
condition.    The  mixture  was  then  well  shaken,  so  .is 
to  distribute  any  organisms  that  might  be  ]>re«enl. 
and  poured  over  a  glass  plate  sterilised  by  heat  coO» 
tained  within  glass  vessels  similarly  sterilised.  When 
this  nutrient  medium  coolcd  down  it  became  a  solid 
jelly  and  the  organisms  were  fixed  in  posirion,  each 
organism  giving  rise  to  a  colony,  so  that  each  or- 
ganism with  its  progeny  w.as  isolated  .md  could  lie 
studied  separately/    .'\t  tfiis  dale  we  arc  apt  to  lose 
sight  of  how  much  bacteriologists   owe    to  Rob«rt 
Koch  for  this  simple  metnod.  which  was  devised  b\ 
him  in  order  that  he  might  study  more  thoroughly 
Than   had  yet   been  done  the  anthrax  bacillu>.  the 
tiicillus  that  gives  rise  to  splenic  apoplexy  in  cattle, 
and  to  one  form  of  malignant  pustule  in  the  human 
being.   By  means  of  this  method,  too,  he  was  able 
to  isolate  and  study  various  organisms  found  in 
wound  infection  and  tn  septicemias  of  oertain  animals, 
the  resLiIls  of  whicri  ,ire  ^;iven  in  :\  paper  tmnsL-xt*^ 
and  iHibli^iied  in  i.S.Si  in  tlie  'I  rrmsactions  of  the  New 
Svdenham  Society.    His  studies  on  the  production  of 
immunity  ag.-iinsi  anthrax  in  c.inle  and  sheep  were, 
flow  ever,  anticipated  In   Pasteur,  w  ho.  in  iSSi.  gave 
his    marvellous    and     striking     demonstration  at 
Chartres. 

In  1880  Koch  was  apfwinted  Government  aiiviser 
to  the  Imperial  Board  of  Health,  and  in  the  labora- 
tories in  the  l.ouisenstrasse  carried  out  that  series  tf 
invesligalions  which  ended  in  the  demonstration  of 
th«'  |)re"-enc''  ti)  thf  tiiliercle  bacillus  in  llv-  ilis«';isi-d 
tissues  of  tuberculous  aivtn>ais  and  in  tlie  sputum  an<j 
tissues  of  hum. in  beings  suffering  from  tuberculosis. 
Here  again  his  ingeniiiiy  .ind  mristf^n  of  m>  thods 
enabled  him  to  do  what  so  many  others  h  ai  -..iled 
to  accomplish— to  stain  the  tubercle  bacillus  in  the 
tissues  and  to  isolate  and  study  this  organic  on 
artificial  media  cmtside  the  body.    As  the  tubercle 
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li.icillu*  would  jjrow  luxuriantly  only  wK  the  body  tem- 
perature. Koch  found  it  tu  i  i— -,;ir\  to  ubuiiii  ^unn'  »ilid 
medium  that  would  not  iiiL-lt  at  tliat  tL-in]i<  r.uuri',  and, 
going  on  the  principlf  in. it  tin  fluids  of  the  body 
would  probably  afford  the  best  nutrient  medium  f<ir 
;in  organism  that  grows  so  readily  in  the  tissues,  h«- 
took  the  blood  serum  of  sheep,  calves,  &c.,  which  not 
only  contained  the  necessary  nutrient  elements  for  the 

badlhiit  but  was  consolidated  bv  heat,  and  he  found 
that  tf  the  oonsolfdation  were  effected  at  a  sufRciently 

low  tem]"-raUirr.  the  medium  retainect  nn'st  of  it^ 
nutrient  proptrlies.  Here  again  was  <i  ti lihi  ndous 
.idvamr,  and  his  paper,  read  on  March  2\.  is>.v 
before  the  Berlin  Physiological  Society,  an'i  publislnd 
in  the  report  of  the  Imperial  Board  of  Ili.ilih.  w.i- 
received  with  acclamation  on  every  hand,  and  although 
criticism  of  all  kinds  was  directed  against  his  find- 
ings, Koch  maintained  his  thesis  ajy^ainst  all  comers. 
After  this  work  on  tuberculosis,  Koch  was  naturally 
looked  to,  not  only  by  his  own  countrymen,  but  by 
scientific  men  of  all  countries,  as  the  man  most  likely 
to  solve  the  qufsiion';  bound  up  in  the  c.aKniion  of 
t-liolera.  Tn  iSS;,  he  went  out  to  Kk>  P'  quest 
for  the  caitsd  musans  of  cholera,  .uid  in  1SS4  ;in<  il 
as  chairman  of  the  Germao  Cholera  Commission, 
which  carried  out  much  of  its  work  in  India.  His 
works  on  cholera,  one  volume  published  in  1884  and  a 
second  in  1894,  must  be  lopked  upon  as  classical  mon«v 
graplUi  and  from  1884  onwards  the  cholera  vibrio,  or 
comma  bacillus,  became  indi««olubly  associated  with 
cholera  as  it«;  primp  etiriloi^ic.i!  factor. 

In  1885  KiKh  wa*  appointed  professor  of  hygiene  in 
the  faculty  of  medicine  in  Berlin  University,  .md  his 
classroom  and  laboratnrv  Viecame  the  resort  of  students 
from  all  parts  of  the  world,  as  they  had  already  been 
at  the  Gesundheitsamte,  though  on  a  smaller  scale. 
His  pupils  there  trained  took  up  many  of  the 
fmblems  foe  the  consideration  of  which  he  had  neither 
time  nor  enersry.  In  1890,  at  tfie  tendi  International 
Medical  Congress,  he  annbunced  the  discovery  of 
tuberculin,  and.  in  a  scriM  of  admirable  experiments, 
demonstrated  the  mtion  of  tuVreuIin  as  ,Tn  inimunis- 
Ing  agent,  an  aid  to  dia^'tiosis.  and  even  as  a  curative 
when  injected  into  .iniiuals  .dready  sufferiiiff  from 
tuberculosis.  The  announcement  of  this  treatment 
s4>emed  to  give  hope  of  prolonged  life  10  thousands  of 
tuberculous  patients,  many  of  whom  clamoured  to  be 
treated.  The  method,  however,  had  not  been  suffi- 
ciently fully  developed,  and  there  can  be  little  doubt 
that  it  fell  into  disrepute,  not  because  It  failed  to 
neompHsh  what  had  been  claimed  for  it  by  Koch. 
/>ur  t)i  e.itise  it  failed  to  give  such  results  as  had  taken 
•nrtn  in  ihi-  ima^inatir.n.  .ilike  of  [>atients  .and  of 
medical  men.  wh».»  eimid  not  under?.land  the  limifatirns 
of  such  a  method  of  treatment — a  method  still  In  its 
infancy.  Those,  however,  who  really  studied  the 
tuberculin  treatment  never  lost  heart,  and  in  i8<)7 
Koch  reported  a  new  tuberculin,  with  which  much 
more  satisfactory  curativie  results  have  since  been 
obtained.  1'here  can  be  little  doubt  that  some  modi- 
fication of  thi?  method  must  form  the  basis  of  .'tny 
s|K-cific  cur.iii\c  treatment. 

In  1801  Kocii  was  appointed  director  of  the  iii.ig- 
itirent  new  Institute  for  the  Stu.l\  md  Treatment  of 
Infective  Diseases,  and  here,  with  his  band  of 
workers,  in  which  were  men  whose  reput;ilion  is  now 
world-wide,  continued  to  work  out  some  of  the 
problems  in  which  he  was  now  interested.  In  1896 
he  was  called  to  South  Africa  to  study  rinderpest,  a 
disease  which,  with  the  assistance  of  Kolte  and 
Turner,  he  (raced  to  its  cause  and  for  \\  !iii  h  he  di - 
vise<|  n  method  of  inmiimisation.  As  iKi-  result  of 
these  observation-,  I'U  which  were  built  up  itaestiga- 
liunsi  by   later  workers,    rinderpest   has    become  a 
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m.inageablc  disease.  At  this  lime  Koch  first  took  up 
the  question  of  sleeping,'  sickness,  Imi,  like  most  oiher 
observers,  he  failed  at  the  outset  to  tii-id  any  oruaiiisin 
that  he  cimld  as^oei.iti'  eaus.iliy  \\\\\\  tin:  dist-.isf.. 
From  this  he  turned  his  attention  lu  ttie  bubonic 
plague,  studying  it  in  India  and  German  East  Africa, 
i-'ollowing  up  the  observations  of  Yersin  and  Lowson, 
and  tracking  down  the  bacUtus  of  plague,  he  found 
that  it  was  really  conveyed  by  rate,  and  lhaCt  however, 
it  was  endemic  in  Mesopotamia,  in  Hunan  In  China, 
in  Tifn  t  ,md  Mecca,  and  in  Kissiba,  Victoria  Ny;mzii. 
As  .T  re-idt  of  his  observations,  he  expressed  the  hope 
,ind  ,is,iir.iine  that  in  time  these  plai^ui-  rentrrs  nii^^ht 
!>'•  i  li  ausi  d,  .aod  uhen  the  reservoirs  and  carriers  of 
the  ilis<  ,ise  could  be  kicalis'-d,  plague  might  gradually 
fw  eM<  rmin  ited.  How  f.ir  these  prognostications  may 
be  realised  it  is  still  early  to  state,  but  the  continuation 
of  this  line  of  research  and  the  tracking  down  of 
the  flea  as  a  further  carrier  have  undoubtedly  brought 
this  period  nearer. 

In  1901  Koch  exploded  his  great  bombshell  at  the 
Intern, itional   C  ongress  on  Tuberculosis  in  London 

.  whdi  he  s.iid,  "I  feel  justified  in  maintaining  that 

'  human  tulu  reulosis  differs  from  bovine  and  cannot  be 
transmitted  to  cattle."  TTiat  he  wished  further 
evidence,  however,  is  evident  from  the  fact  that  to  this 
statement  succeeds  the  following  : — "  It  seems  to  me 
very  desirable,  however,  that  these  experiments  should 
be  repeated  elsewhere  in  order  that  all  doubts  as  to 
the  correctness  of  my  assertions  may  be  removed." 
.\s  regards  iiifeefion  of  the  human  subject  hy  the 
material  from  tuberculous  cattle,  he  said  : — "  I  shuuld 

!  estim.iti  tin  extent  uf  infection  by  the  inilk  and  flesh 
of  tuberculous  cattle  and  the  butter  made  of  their 
milk  as  hardly  greater  than  that  of  hereditary  trans- 
mission, and  I  therefore  do  not  deem  it  advisable  to 

I  take  any  measures  against  it."    It  was  this  last  state- 

Iment  to  which  special  objection  was  nMde.  as  it  in- 
vcdved  such  a  complete  dtemtion  m  our  method  of 
procedure  in  connection  with  milk  and  milk  products 
from  tuberculous  cattle.  It  5s  not  necessan,'  here  to 
repe.'it  what  lias  boi n  now  bi  fore  ihi  [niblic  foi'  >o 
long  in  the  Inti  l  im  Ki  ports  of  the  l\oyal  Commission 
on  Tuberculosis  .nul  of  the  Germ.m  Commission  on 
Tuberculosis,  tin  rr.uis.tcfioris  of  the  International 
Congress  on  rutien  ulosis  ,it  Washington,  and  many 
papers  by  individual  workers.  Moreover,  there  seems 
some  reason  to  believe  that  latterly  Koch  had  modified 
his  views  somewhat,  in  so  far  that  in  his  interview 
with  the  Tfmer  correspondent  in  Beriin  during  the 
early  part  of  last  year  he  stated  that  the  *"  Differences 
still  unsolved  between  my  critics  in  the  Royal  Com- 
mis-,ion  and  myself  have  ijeen  u;ieatly  reduced  by 
lurther  examination,  and  are  now  very  slight." 
shortly  before  his  de.iih  Koch  was  m.iking  a  \rr\ 
thorough  search  for  the  bacillus  of  bovine  origin  in 
cases  of  pulmonan-  tuberculoma,  it  ia  to  be  hoped  that 
his  colleagues  and  liteiary  eaceculon  will  give  the 
world  the  results  of  his  Invtatigations. 

In  1903,  still  in  search  of  fresh  fields  to  (x>nquer, 
he  returned  to  South  .\frica  to  study  on  the  six>t  coast 
fe\er  tallied  to  Tc\as  fe\er1.  a  condition  due,  appar- 
ently, to  the  pres(  tice  of  firoio/oa!  parasites  in  the 
blood.  At  this  peril "1  his  inv-esti^^.-itions  were  occuR)"- 
ing  so  much  i>f  iiis  time  tliat  in  order  to  devote  himself 
tu  ihem  more  thoroughly  he  retired  from  his  position 
as  directM-  of  the  Institute  for  the  Study  and  Treat* 
ment  of  Infectious  Diseases.  In  1905  be  was  awarded 
the  Nobel  prize  in  recognition  of  his  great  services 
to  medicine,  an  award  .itjproved  by  all. 

In  ino6.  returning  to  East  Africa,  he  continued  his 
studies  on  sh-epintj-  sickness,  especially  in  relation  to 
its  treatment  In  .itovyl.  .At  one  time  it  appeared  as 
though  he  had  obtained  a  drug   specific    for  this 
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disi-asc.  It  was  found,  however,  that  although  there 
Was  amelioration  in  the  condition  of  the  patient  in 
the  eariy  stages  of  the  treatment,  the  drug  soon  lost 
itH  effect,  wnHst  certain  sequelae,  e.g.  blindness,  the 
results  of  the  action  of  the  drug,  led  men  to  \»- 
excecdinfrly  chary  o(  using  it.  In  connection  with 
!»lri  ping  sickness,  Koch,  follow  iiij^  uj>  Uruce'^  th(  or\ 
ot  a  living  n'servoir  in  which  rt  rt.iiii  )},ir;isitfc>  nsight 
i  xivt  \k  ilium'  i^'iv  int,'^  t  isr  lo  iiiiy  d«-lifiit'-  :iint  apprfci- 
;itjte  di>*«as<-,  instancing  the  wild  bufTaio,  where  the 
parasite  is  kept  alive  in  its  host  without  apparency 
doing  any  damage,  but  ready  to  attack  rKMI- 
innnunis«^  animals  when  carri^  to  them  by  the 
tsetse  fly  (Cio«x(na  mwuttmi^^  Koch  sugeested  that  the 
crocodile  miKlht  be  the  reservoir  host  ^  die  trypano- 
Mtnie  that  givt-s  rinf.  when  carrit  d  To  the  human  I"  in 
by  anoth«T  tsetse  fly  (Glossiiia  Imlpalis).  to  sktp- 
iml;  si<  ki:i  iikI  In  then  made  tho  suggestion,  after- 
ward* carried  out,  that  the  infective  zone  around 
certain  waters  should  be  cleared  of  its  underwijod. 
and  the  crocodiles  lurking  there  .and  in  the  neighbour- 
ing  waters  killed.  Koch  also  worlced  at  malaria  in 
Java  and  in  the  Malay  PeninsuUu  He  studied  blade- 
water  Iwgt  and  tried  to  determine  its  rdation  to 
malaria,  or,  alternatively,  to  quinine  poisoning  con* 
traded  during  the  treatment  of  malaria. 

Kii*  !!'--  1.1-1  L;ri-.it  iniMic  .'ip[)(  .ir.inri-  \v.i>  :it  the 
\\  a^hiiij^Uiti  t  iiiiL,'[css  on  'riil:i>'ii-iiIovi>  '\t\  I'tiyS^  when 
he  announced  that  hr  iiHcndrii  Id  di  \\ii<j  the  remain- 
ing years  of  his  lilc  to  the  settling  of  the  question 
that  he  had  raised  in  Lx>ndon  eight  years  earlier,  and 
n'm'one  hoped  that  he  had  some  years  of  useful  work 
before  him.  These  years  have  been  alt  too  few.  and 
w«  cannot  expect  that  the  worlc  he  then  undertook  is 
finished. 

The  record  of  a  man's  work  is  his  Ix-st  obituary 
nniici-  arid  in  such  a  case  as  that  now  under  con- 
•uli  i.ttion  the  writi  r  i-  li'Atd  ot  .m  <  iiorinous 
t<  -.|jonsibility — but  lliis  notice  would  be  very  inconi- 
I'lele  did  it  not  contain  some  record  of  the  honours 
accorded  to  him  by  his  fellows,  especially  those  who 
f<illowed  and  appreciated  his  w^rlc.  Robert  Koch  was 
an  honorary  member  of  a  very  large  number  of 
It'arncd  associations,  amongst  them  of  the  Prussian 
.Academy  and  of  the  Rnysii  Society  of  London.  He 
had  been  invested  with  the  Prussian  and  French 
Ord.rs  ot  Merit,  and  with  orders  of  various  kinds  , 
awarded  b\  the  rulers  of  almost  every  State  in 
I'airope  In  -'.ni>  lmm  s  these  distinction-  ini^^'ht  mean 
bill  little  to  (hose  who  come  after  us,  but.  associated 
with  Koch's  name,  they  must  ever  retain  their  signifi- 
cance as  associated  with  one  of  the  names  00  the 
intperishable  roll  of  the  great  in  science.  The  death 
of  Robert  Koch  involves  a  loss  not  to  Germany  only 
-  -all  mankind  is  the  poorer. 

M\fi>K    PHILIP    CAKDEW,  K.E. 

MAJOR  Till  LIP  CARDEW,  whose  death  we  re-  | 
cord  with  deep  regret,  comhincd  a  tine  mathe-  i 
maiical  n»ind  with  careful  scientitk  training,  and  a 
remarkable  natur.il  ability  in  grasping  the  principles 
involved  in  any  practical  question.    He  passed  through 
W  oolwich  AMdemy  with  every  honour,  and  started  a 
brilliant  career  in  the  Royal  Engineers  in  1871.  He 
was  appointed,  in  1^8?.  instructor  in  electricity  at  the 
Militim*  School  of  Engineering  at  Chathain.  and  | 
threw  himself  with  great  energy  into  those  innumer*  | 
able  electrical  pnM.  tn-  which  were  being  so  rapidly  | 
di-vi  loped  in  tel.  .;i  .inh\     telephony,  electric  lighting 
.tad  power.      !n  h<-  u.i-  -dected  as  the  first 

electric.vl  adviser  to  the  Board  of  Trade,  and  he 
inaugurated  the  rules  and  regulations  for  the  use  ot 
clectricitv  for  puUic  supply  and  for  electrk  tramwa\-s 
and  railways.   These  rules  have  formed  a  model  for 
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all  countries,  and  there  is  '.rr-  Httle  doubt  that  tb» 

freedom  of  water  and  g  i>  i>ij>i  s  in  England  (nKn 
I  electrolysis  due  to  stray  tramwav  current--  tlx  r- »ul' 
I  of  the  wise  restrictions  which  Major  Cardew  tnmattd. 

1  he  standardisation  of  electrical  units  was  part  of  faS 

work. 

When  Major  Cardew  retired  from  the  Ri.ird  o* 
'IVade  his  energies  were  diverted  into  the  execution  of 
various  lighting,  power,  and  traction  sdiemes.  Undn- 
his  personal  guidance,  every  Government  dockyard  in 
the  British  Empire  has  been  equipped  with  electric 
power,  and  numerous  electric  railways,  tramways,  jnd 
lighting  systems  originated.  He  was  a  prolific  jr. 
ventor.  and  his  vibrator  is  largely  in  use  in  connecuwn 
with  military  telegraphs,  while  the  hot-u  ir*"  voltniet^r 
which  tnars  his  name  w.i-  idr  years  ono  the  f<-« 
trustworthy  electrical  instruments.  The  Cardew  saf«t\ 
earthing  device  has  .ilso  been  of  great  value  in  coiK 
nection  with  the  public  supply  of  electricirw  ' 

Major  Cardew  contributM  a  number  of  papers  oo 
'  electrical  subjects  to  the  Royal  Society  and  die  Imt). 
tution  of  Electrical  Engineers. 

Mis  death,  at  the  earh         of  f)fr\-.  i-ht    i-  grej?! 
to  be  regretted.     He  w.i-  intiinar<!v    associated  mitb 
:ill  the  modern  (i<  v  i  l' ipim  nts  i/l  elci-tririty.   and  hb 
experience  and  advice  were  much  in  demand. 


NOTES. 

Is  consequence  of  tbe  death  of  Kkig  Edward  VII..  ll» 
usual  ladies*  converMuicme  of  the  Royal  Society  wiS  tm: 
be  held  this  year. 

At  a  meeting  of  the  council  of  the  Royal  Society.  Mi 

on  Thursday.  .May  j(>,  at  Burlington  Hocs  -,  an 
of  condol'-nce  and  homage  to  His  Majesty  Kiajj  George  \ 
was  adopt<«d,  and  thp  society's  seal  aflflxed.    At  the  ordiBHt 
meeting  of  the  society,  which  followed,  the  address  m 
communicated  to  the  fellows  present  by  the  president.  Sir 
.\rchibaid  Oeikie,  who  spoke  as  follows  : — "  Since  th«  b'; 
meeting  of  the  societj"  a  great  calamity  has  unexpw-i 
befallen   the  country,  and  under  th-   -Uadow  of  I^ar 
mournful  event  we  now  resume  our  duties.   The  destii  oi 
King  Edward  is  a  natienal  loss,  ttie  full  effect  and  aicaih 
ins  of  which  c.nnnot  yet  bo  nppr- 1  "at-  il.    \V:-.  ff^Iioa*  of 
th*-  Royal  Socii>tv.  share  in  the  universal  sorrow  that  * 
life  so  f'-vT'd.   so  full  of  achievement,    and   with  th» 
promise  of  still  many  fruitful  years,  should  have  been  cat 
short  in  Its  prime.     But  we  have  also  a  more  penooi! 
ground  for  r>->;rft.    The   late   King  bad  been   for  n<i-.'T 
half  a  r>  ntury  on*-  of  our  fellows,  and  on  his  .iccessioi. 
the  throne  had  l>e<  ome  our  patron.     Among  6)K  ma:'' 
claims  which  His  Majesty  had  to  our  regard,  not  tbe  Imr 
was  the  interest  which  he  alwajrs  took  in  the  furtheraaR 
nf  that  natur.il  krK)w!<Mlge  which  the  Royal  Society 
found<'J  bs'  Charles  II.  to  promote.    In  our  annals  "h^ 
nam---  of  King  Edward  V*II.  will  always  hold  an  honoor^^ 
place.    The  council  has  approved  and  sealed  an  addreif  t» 
His  Majesty  King  George  V.  in  which,  white  expnffit^ 
our  condolence  in  thf  deep  firi'-f  of  the  Royal  Familv,  » 
>lTtr  our  re»f>ectful  congratulations  on  his  accession  to 
throne  of  hi*  ancestors,  and  our  confident  hope  thar  h ' 
reign  may  be  long  and  prosperous."    The  addresi  ri-' 
then  read  from  the  chair,  and  was  adopted  in  iaU-att,  ti^ 
fi»ila«-«  present  all  stamlini:;. 

As  we  go  to  pfesc.  the  Terra  .Vora  is  ttarting  «a  htf 
fourney  with  the  BritiA  Antarctic  Expedition,  and,  «ter 

i-allirtg  at  .t  number  of  places,  is  expected  to  arriv 
Lyttelton,   New   Zeadaad,  about   October    13.  Hitter: 
I  .Xniacvtic  e&peditions  have  sailed  to  the  south  in  the  latte 
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part  of  Det:einbef|  but  «>ith  the  IVrra  A'osa  it  is  hoped 
to  penetrate  the  pack  ice  at  an  earlier  date  than  tt  ha« 

b^'<n  po";-!!!!-  fi'i  pc  vlous  oxp<'ditt>>i ,■.  rn  do,  uiul  nviord- 
ingly  the  bJiIp  will  Icavv  N'«tt'  Zcal^iiiti  inwards  th.-  <-nd  of 
Novdmb^r,  and  pnih.iWy  reach  MtMurdo  Sound  about 
the  end  ut  Dec4.inb«r.  On  arrival  in  McMurdo  Sound  th^ 
westem  party  will  be  landed,  and  as  «oon  as  the  winter 
station  has  l>e«>n  •  st.tl.li^h.il  tli-:  f;r-Niti?r  number  of  the 
|inity  will  proceed  tu  tlit*  ^outh  to  lay  depfits.  It  may  b<? 
poft^ible  t'>  start  this  party  off  not  later  than  the  third 
week  in  January.  At  the  same  time,  the  ship  will  l<tave 
McMurdo  Sound  and  proceed  to  the  eastward  to  explore 
Kiilj^  I'cio.'.ii  (r-.  1,11  r!  A  sTn;i!l  r.,iK!r  rn  partv  wil!  probably 
be  kJ:  v.Lili  fuU  supplies  and  soiiit-  iian-.|ii.iti  laciliti^s. 
After  landing  th<?  tasti-rn  party  the  ship  will  return  to 
McMurdo  Sound,  and  then  proceed  to  the  northward.  At 
th«  latest  this  will  probably  be  in  the  third  week  of 
I'cbruary.  If  thore  is  coal  cnouijh  ttio  Tcrta  Vn-.a  will 
directed  to  invpstigalc  the  pack  in  ih'?  n  i^iun  ot  thi; 
Balleny  I$land.s,  and  to  proceed  to  the  wos-.'.v.ird  ur  to 
the  south  of  these  islands.  These  objects  will  occupy 
the  riiip  during  the  month  of  March,  after  whidi  she  will 
b'":  directed  to  return  lo  Nfw  Ze.iland.  The  western  party, 
it  i$  hoped,  will  by  the  month  of  April  be  safely  established 
in  the  hut,  wiih  suitable  depots  laid  well  south  of  the 
barrier.  During  the  winter,  preparations  will  be  made  for 
an  effort  to  reach  the  South  Pole  in  the  following  waaon. 
Captaio  Scott  states  that  he  does  not  propose  to  start 
upon  the  southern  journey  until  the  month  of  October. 
That  month  and  the  fi'lloulng  will  be  spent  travorsint; 
tlie  Barrier  and  ascending  the  glacier.  He  hopes  to  reach 
the  upp'^r  plateau  fairljr  early  in  December,  and  an  ideal 
day  for  reaching  the  South  Pole  would  be  December  ii. 
Captain  Scott  will  be  accompanied  by,  among  otiicrs,  Lieut. 
K.  R.  G.  R.  Kv.ins,  R.N.,  second  in  command;  Dr.  E.  A. 
WiUon,  chief  of  scientific  staff ;  Lieut.  H.  L.  L.  Penoell. 
R.N.,  magnetic  and  meteorological  work  in  Terr*  Xopa  ; 
Suigeon  C.  M.  Levick,  R.N.,  doctor  and  aoologist; 
Surgeon  E.  L.  Atkinson,  R.N.,  doctor,  bai-teriologist. 
p.ir.isitologist ;  Dr.  d.  L.  Simpson,  pinkie;-::  Mr.  T. 
(■riOith  laylor,  gtjoiu^ist ;  Mr.  E.  \V.  .Nelson,  biologist; 
Mt .  D.  (,.  Liliie,  biologist ;  .Mr.  \V.  G.  ThompMIlt 
g.  ologlst ;  and  .Mr.  C.  S.  Wright,  chemist. 

Sir  David  Gnu,  K.C.B..  F.R.S.,  has  been  appoint-d 
a  Knight  of  the  Prussian  Order  of  Merit.  Ihc  honour 
wjs  conferred  on  Tuesday  through  iXv  i.iinni 
Anibas»ador  in  l^ndon,  by  ordei  of  the  German  tniperor. 

Da,  W.  Thomas,  assistant  lecturer  in  the  Liverpool 
School  of  Tropical  Medicine,  has  been  appointed  director 
of  the  new  laboratories  at  Mancoa,  in  the  State  of 
AitiaitKMs. 

Tiw  death  is  announced,  in  hts  stxty<diird  year,  of  Prof. 

\V.  Rose,  '-rnpritu*;  prof:  s>,ir  L»f  sur^'.  rv  at  King's  CoIIcgr, 
London,  and  autlior  of  .1  nuinlf  j  ot  works  on  various 
surgical  subjects,  includiii.;  ;li  •  standard  text-book  "  .\ 
Manual  of  Surgery,"  of  wluch  be  was  joint  author  with 
Mr.  A.  Carleaa. 

Thk  Harben  lectures  will  be  delivered  by  Sir  W.  B. 

Leiihman,  F.R.S.,  profes.^or  .f  p.ifhul . in  the  Royal 
.\rnn  Medical  College,  London,  m  the  Koyal  Institute  of 
PuMiL  Health,  on  June  8.  15,  and  «»,  the  subject  being 
"  Anti-typhoid  Inoculation." 

Tub  Pom^uoi  Pa$?  having  on  board  Dr.  Charcot  and 
other  menbers  of  bis  expedition  to  Mufli  polar  re^ons, 
arrived  .t  Cu'msey  on  Tuesday.    Dr.  Charcot  expressed 
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satisfaction  with  the  journey,  and  said  that  he  had  accom- 
plished all  that  he  bad  eacpected,  and  had  brought  bade 

V  ilu.ihl  -  scientific  •  results,  including  a  l.nge  collection  of 
animal  remains.  Among  the  geographical  results  is  the 
charting  of  land  south  «f  the  Adelaide  Islands. 

The  council  of  the  Royal  Socifty  of  .^rts  has  >'l  .  ;  :fl 
the  Hon.  Theodore  Roosevelt  a  life  member  of  tfae  society 
under  tite  terms  of  the  by-law  which  empowers  it  to 
'  lect  annually  not  more  than  Ave  persons  wlio  have  distin 
guishiHl  ih4-nisi  Ives  by  the  promotion  of  the  society.'*  (Objects. 
I  he  first  .Xm  ri  .m  member  of  the  society  was  Benjamte 
|-r:iriklin,  who  wa<i  elected  in  1755. 

l  iiF  annual  g<>nera!  meeting  of  the  Research  Defence 
Soi-i'  t)  will  I).-  held  on  Friday,  June  3,  at  5  o'clock,  in 
the  library  of  the  Royai  College  of^  Physicians,  Pall  Mall 
East.  S.W.    The  chair  will  be  taken  by  ^e  Earl  of 

Cronwr,  president  of  the  sfM-iety.  The  other  speakers  will 
f>'!  Sir  Richard  Douglas  Powell,  Bart.,  K.C.V.O.,  Sir 
David    Bruce,    K.C.B.,    F.R.S.,    Mr.    Anthony  Hop* 

n.iwkins,  and  Mrs.  Scharlirb 

The  Times  Geneva  cor.cjjwndent  reported  thai  on 
.May  36,  at  7.12  a.m.,  a  violent  earthquake  shock  traversed 
the  whole  of  Switzerland  from  north  to  south,  touching 
BMe,  Zurich,  Berne,  and  Geneva.  Messages  from  Pari* 
and  Berlin  showcl  tliir  tlv  sliock  was  felt  at  Belfort. 
Muhlhausen,  L'ppcr  Alsace,  and  parts  of  Baden.  Ac 
Freiburg  the  shock  lasted  for  some  seconds.  I>uring  the 
previous  evening  violent  thunderstorms  visited  some  parts 
where  the  earthquake  was  recorded. 

TtiF.  annual  m'-eting  of  the  Selboroe  Society  will  be  lieM 
in  the  theatre  of  the  Civil  Service  Commission,  Burlington 
Gardens,  on  Friday.  June  17.     After  fnisiness  has  been 

transacted  an  addrf^s*  r.-ill  hi"-  delivered  bv  Mr.  I.  Bucklaiid 
on  the  traffic  in  feathers  and  the  need  f  ir  1  ;4;slation.  Th<^ 
S<-lborne  Society,  of  which  the  late  L  n  1  Tenn>son  was, 
and  Lord  .^vebury  now  is,  president,  has  recently  been 
developing  its  work  and  increasing  its  activities.  During 
last  y-'ar  it  acquired  new  oftices  :>t  ^2  R!  i  imsV'iry  Square, 
in  order  to  form  a  home  for  its  iibrary  and  to  provide 
reading  and  committee  moms. 

The  council  of  the  Institute  of  Metals  has  appointed  a 
committee  to  investigate  the  causes  of  the  corrosion  of 
non-ferrous  metals  by  sea-water,  acids,  &c.,  and  by  other 
chemical  and  electrolytic  reactions.  Tfae  members  of  the 
•-ontmittee  are: — Sir  Gerard  Munts,  Bart,  (chairman), 
Ptof.  H.  C.  H.  Carpenter  crctriry),  Captain  G.  G.  Good- 
win, R.N..  Prof.  A.  K.  lluiuington,  Mr.  J.  T.  Milton. 
Mr.  A.  Philip,  Mr.  L.  Sumner,  Prof.  T.  Turner,  and  Sir 
William  H.  White,  K.C.B.,  F.R.S.  The  committee  has 
decided.  In  the  first  instance,  to  confine  its  attention  to 
the  question  of  the  corrosion  of  conrlcnsfr  tub-  s  in  marine 
engines  and  in  stationary  engines  using  foul  water,  or 
being  subject  to  violent  electrolytic  actton,  SUCh  aS  Often 
occur  in  electric  power  stations. 

Manv  members  of  the  British  ;\s>ociatioJi  wi!i  learn 
with  regret  of  the  death  of  Mr.  .Alfred  Colson.  who  was 
chairman  of  the  executive  committee  and  local  honorary 
secretary  for  the  meeting  of  the  association  at  Leicester 
in  1907.  Mr  ri.ls.-.;i  w.is  a  past-prcsid'rn;  of  the  Institu- 
tion of  Gai  Liigmtets,  a.id  also  of  the  Lcit-titer  Lit'rary 
and  Philosophical  Society.  His  work  as  the  gas  and 
electric  light  engineer  of  the  Leicester  Corporation  will 
remain  a  permanent  memorial  to  hts  adaptability  and 
technical  knowledge,  and  his  great  organising  powers  will 
be  remembered  by  all  who  were  present  at  the  Leicester 
meeting  of  the  British  Association. 
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'I'tii:  li.  .inl  Kducution  has  been  inform>'tl  through  thf 
Fore'gn  OiVice  that  thtt  tecond  session  of  the  seventeenth 
Interiiationai  Congmt  of  AmericanistB  will  be  held  «t 
Mexico  City  on  September  8-14.  The  wBsion*  will  be  Iwld 

in  the  lecture  Ii.ill  of  tin:  National  Musr  um  in  M- \;ro  Ci'.x  . 
An  organising;  cominiiUee  hiis  been  lurmcd,  the  president  of 
which  is  Sr.  Lie.  D.  Justo  Sirrra,  Secretaiy  of  Public 
losbuction  and  Fine  Arts  for  the  Gowarimwiit  of  Mexico. 
CoatmunlcBtions  to  the  congress,  which  may  he  either  oral 
or  written,  m.iv  In?  ni;uli^  in  I^nj^Iish,  Fi'^'mh,  rirvinar, 
Italian,  Portuguese,  or  ."Spanish,  ihe  congress  wiit  d'-al 
with  questions  relating  tn  the  ethnology,  archsolog)-,  and 
hiatory  of  the  New  World.  For  further  information  appli- 
cation shouTd  be  mAde  to  the  general  aecretary  of  the 
orgaiiNin^'  Kunmittr-  .  Sr.  Lic.  D.  .Genaro  Garciot  Museo 
Nacional,  .Mexico,  O  F. 

Wb  regret  to  »ce  the  announcement  that  Prof.  Eniil 
Zuckerkandl  dii'd  on  May  28.  in  his  sixty-first  year,  at 
Vienna,  where  he  had  occupied  the  chair  of  anatomy 
for  nearly  thirty  years.  He  was  welt  known  to  anatomists 
for  his  inans  .ind  \  arii  (l  i  ontributini'-';  to  luiman  and  mam- 
malian  morphology,  lie  was  trained  under  Hyrt!  and 
Carl  Larger,  and  actrd  as  prosector  in  the  University  of 
Vi«HW  until  be  was  called  to  fill  the  chair  of  anatomy 
at  Grats  in  1887.  Hit  best  known  work,  on  the  anatomy 
and  disra-M>s  of  the  nasal  i  .nitirs  (iSSj-.:ii),  i<  on<  which 
will  remain  an  authoritative  memoir  for  many  years  to 
come.  HI*  nuineroot  monographs  on  the  arterial  system 
and  on  th«  morphology  of  the  brain,  especially  of  th<- 
ape  and  marsupial,  are  ba^^d  on  elaborate  and  patient 
•observation,  but  somewhat  prolix,  and  unrelieved  by  wid<- 
:md  happy  generalisations.  It  is  rather  his  contribution-^ 
to  the  more  medical  and  practical  side  of  human  aflalom> 
that  will  prove  of  permanent  value.  He  was  successful 
in  maintalninf*  the  world-wide  reputation  which  Hyrtl  and 
Langer  and  oth'^i  prr-viou^  01:1  upatits  of  his  chair  had  won 
foi  the  .Anatomical  School  of  V'i^iina. 

-Mr.  .Michael  Carieiche,  whose  dtaih  oiturrrd  at 
Goring-on-Thames  on  May  30,  was  for  fourteen  >ears 
president  of  the  Pharmaceutical  Society  of  Great  Britain. 
He  received  his  pharmaoeirtfcal  education  at  the  School  of 
Pharmacy,  and  also  studied  at  University  Cuti'  .  I^ndon. 
where  he  became  demonstrator  in  chemistry  under  Prof. 
Williamson.  White  at  University  Collpge  he  took  part  in 
some  important  chemical  and  physical  researches,  one  of 
the  most  notable  being  an  investigation  of  the  electrical 
conductivity  of  alloys,  wherein  he  was  associated  with  Drs. 
Matthiessen  and  Holzmann  ;  the  results  of  the  work  were 
embodied  in  a  paper  which  was  read  bi!fore  the'  Roynl 
Societ}-.  Circumstances  decided  him  not  to  pursue  a 
seieotlfie  career,  and  he  joined  his  brotlier,  who  was  n 
partner  m  the  pharmaceutical  bii'siiT^KS  of  Mes-irs.  Oinne- 
ford  and  Co.,  and  on  the  death  of  his  brother  he  becami- 
sole  proprietor.  He  first  became  a  member  of  the  council 
of  the  Pharmaceutical  Society  in  1866,  and  assisted  in  th<' 
drafting  of  the  Pharmacy  Act  of  1866,  by  which  the  salf^ 
of  poisons  w;is  restricted  tn  rr^\^^rrr-i\  rh«>mists  and 
<lruggists,  and  the  practice  of  pliiimnc^  pliued  on  a  mure 
or  less  regular  basis.  For  many  years  he  was  a  member 
of  the  society's  board  of  examiners.  From  i8&2  to  1S96 
he  held  the  ofllce  of  president,  and  his  endeavour  through- 
out that  period  was  to  place  the  educational  standard  of 
-pharmacists  on  a  higher  plane,  for  he  realised  the  force 
and  wisdom  of  the  policy  of  the  founders  of  the  society, 
namely,  that  the  foundation  of  effective  organisation  was 
education  la  Itt  widest  sense;  his  efiorts  were  largely 
devoted  to  securing  for  the  socirty  a  position  among  the 
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K.cugniscd    technical    and    scientific    institutions  of 
country.   With  his  period  of  ofKce  are  associated  radical 
improvemeati  in  the  socieQr's  school,  the  development  d 
the  library  and  museum,  and  the  foundation  of  tte  researdi 

I.iboratory.  N'<)twi:listaiu!in<;  irit  amount  of  tinv  i? 
d«fvo(ed  lo  the  Pharmaceulical  Society,  .Mr.  Carteighe  locnd 
opportunities  for  work  in  other  directions ;  he  was  on-  of 
the  founders  of  the  Institute  of  Chemistry,  of  which  ht 
was  for  many  years  a  vfce-presitdent.  He  wm  also  a  vwc 
[)r^•^ilI'■Ilt  of  [he  Society  of  Arts  duriii^;  sfv^ral  >■  ars,  was 
one  of  the  most  prominent  member*  of  the  British  Pharma- 
ceutical Conference,  and  was  for  forty  years  a  member  Hi 
the  Royal  Institution.  Mr.  Carteigh*  was  in  bis  nsj. 
ninth  year. 

A  iwscRirriON  of  the  Mitsn-Bishi  Dockyard  and  Eni^ 

Works  appears  in  Ent^iiiiuritif;  f^^r  May  20.  T1i'->'-  ■-  r'* 
are  among  the  oI<lf.st  and  largest  in  J.ip.in,  and  !>itu.itoi 
at  Nagasaki  and  at  Kobe.  The  completeness  of  the  et^uip. 
ment  will  be  understood  from  the  fact  that  the  compsay 
is  capable  of  producing,  witfiout  subcontracting,  not  only 
evry  rypr  of  i?iip,  injichinery,  and  boil'-rs  for  land  ;ird 
niiiriiip  us-t-,  but  al*o  of  steel  girders,  stc<:l  Luildic^,. 
electrical  m.tchinery.  Parsons  marine  steam  turbin<>s  .\ni 
turbogenerators.  Stone's  manganese*b«mae  castings,  and 
Morison'e  "  Contraflo    condeneere.  The  company  is  oec 

of  the  most  important  exhibitors  .it  the  Japan-Hriti*^ 
Exhibition  at  Shepherd's  Uush.  It  is  of  intm-st  to  nat 
that,  both  in  the  Nagasaki  and  Kobe  works,  thr  spff lo- 
cation and  wording  in  drawings,  books,  forms,  ordm, 
&c.,  in  fact,  every  writing  tn  the  estaUlsfaiiient,  are  is 
Knglish,  besides  a  greater  portion  of  th-  roiTespond<Ti-» 
It  is  curious  to  notice  a  workman  carrying  out  the  notk 
to  the  letter  with  a  drawing  worded  entirely  in  Kn^i;*!;, 
although  he  is  not  able  to  quote  a  simple  inielligibit 
sentence. 

In  a  paper  on  steel  testing  >'  a>l  .it  the  Institution  >  ! 
Mechanical  Engineen  on  Friday,  May  ay,  by  Mr.  Bw 
Btount.  Mr.  W.  G.  Kirknldy,  and  Captain  M.  RiaS 
Sank- . .  I  o^Ilp,lri^oll^  arc  ntad'-  of  tin-  tensile,  imp.i.:- 
['■nsile,  and  repe«it>'d  Upnding  methods  of  testing.  In 
imp.^t«ten8ile  method  th<  spedmena  were  not  notched.  .  - 
is  more  usual  in  other  impact  tests,  and  were  anach^d 
to  a  tup  arranged  to  fall  freely  through  a  hei^t  of  30  i<» 
.)-■  fi'.",  ill''  til])  was  of  adjustable'  ui'I^jlit.  and  w.k 
attached  to  th-^  Kn\  >  r  -  nd  of  the  specim- n,  :\  cros*-bea>i 
being  fixed  to  Its  upj»'r  end.  After  falling  a  measin^ 
height  the  cross'head  is  arrested  by  coming  into  ooetad 
with  die  top  faces  of  a  split  anvil ;  the  specimen  is  brokai. 
and  the  tup  continues  its  fall  between  the  two  parts  oi  th--- 
anvil.  Thr  breaking  of  electrical  contacts  duriii)^  C" '  1 1'! 
enabJ' s  th..-  energies  at  iinpact  and  after  unj^.ic;  .j 
d'  duccd,  and  hence  the  energy  utilised  in  brcaldng  th* 
specimen.  In  this  method  the  whole  of  the  material  In  the 
cross-section  under  observation  is  brought  simultan'-ou«'v 
under  the  influence  of  the  impact  stress.  Three  test-pier-s 
of  each  type  of  steel  were  broken  by  this  method,  and  th* 
r<  adings  agree  fairly  well  as  regards  the  energy  absorbai 
by  the  rupture-  The  average  disparity  fnmi  Che  mean  b 
about  6  per  crnt.  'VV.e  re.'idings  of  elonj^tioci  and  contrar* 
tion  of  area  arc  also  in  good  agreement. 

The  old  myth  of  the  occurrence  of  live  frogs  and  tesds 

enclosed  in  bifi  '-^s  of  ston"  or  of  coiil  is  not  yet  d'aJ,  b~' 
rv".T  and  again  shows  signs  of  life  in  the  way  of  vigorous 
a-iM-rtion  of  supposed  cases  of  the  phenomenon.  We  havf 
received  a  communication  from  a  resident  in  Leicestenhii* 
in  which  the  writer  states  that,  while  recently  breaking  s 
lump  of  coal,  '*  from  the  centre  •  Ihw  half^^rawn  toad  kll 
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out  on  itri  back.  I  called  the  att.  ntion  of  my  rx  ighbour* 
to  it,  and  I  thought  it  was  dead ;  but  in  a  (ew  minutes  it 
began  to  move  about,  ao  I  took  care  «f  It.  and  hav«  it  now 
a*  well  a*  the  piece  of  roal.  Thcrp  is  the  cavity  in  tht 
foal  where  it  laid.  1  can  vouch  for  its  grnuincncM.  Is 
it  of  any  valur  as  a  curio  to  naturalists  ot  fi'Ologists?  1 
have  had  several  amateurs  to  see  il  "  It  matters  little 
to  tell  tha  reporters  of  such  oocurrences  that  the  thing  i$ 
atMolul<-ly  impossible,  and  that  our  bvlicvinf;  it  would 
iii*-olve  the  conclusion  that  the  whole  science  of  geology 
(not  to  ^(i.;ik  cif  biolo;;y  iil-ioi  is  a  mass  of  non- 
sense. Why  that,  is  so  it  would  be  difficult  to  make 
them  understand,  for  at  present,  with  the  exception  «{ 
tli>-  comparatively  few  professional  and  amateur  geolo^sts, 
the  f;cneral  public,  even  some  of  the  most  educated,  are 
-IS  ignorant  of  tin-  iiio>t  i  I'liifntTi  v  f.irts  of  Reolofiy  as  they 
are  of  the  Chinese  language.  All  popular  beliefs,  however, 
rest  upon  aonie  besia  of  feet,  diough  (he  facts  may  be 
imperiectly  observed  and  erroneously  interpreted.  The  true 
interpretation  of  these  alleged  occurrences  appears  to  be 
>-imply  this — a  frog  or  toad  is  hopping  about  while  a  stone 
is  being  broken,  and  the  non-scientific  observer  immediately 
rushes  to  the  eonchislon  that  be  has  wen  the  creature 

dropping  out  of  the  stone  itself.  One  thing  is  certainly 
remarkable,  that  although  numbers  of  field  geologists  and 
crill<  i  iiirs  of  >.pi'<  :!iT  ns  of  rncks,  fossils,  .ind  minernU  are 
hammering  away  all  over  the  world,  not  one  of  these 
iovestigator*  has  ever  come  upon  a  spedaien  of  •  live 
frog  Or  toad  imbedded  in  stone  or  in  coal.  Why  are  these 
alleged  occurrences  testified  to  only  by  those  having  no 
knowledge  of  );'ol<);.;s,  and,  indeed,  for  the  most  p.irt  bv  un- 
educated workmen.'  It  would  indeed  be  an  epoch-making 
''vent  in  the  history  of  science  if,  for  instance,  a  member 
of  the  Geological  Survey  should  lay  before  US  a  genuine 
case  of  a  live  frog  enclosed  in  stone ! 

r<>  the  May  number  of  the  PtfdMogict^  RevUw  Miss 
Ji*ne  E.  Downey  eontributes  a  |>«1>«r  on  the  dctenninatinn 
of  sex  from  hnndn'ritlng.    She  concludes  from  her  invest!- 

>;.itions  "  tli.'ii  it  iv  p,iHsifiI.'  ;o  drti'i  inin.^  •-.■v  fioin  li.uld- 
uriting  in  perh.ips  eighty  cases  out  of  a  hundred."  Ish'' 
find-i  th.it  "  the  preiiencp  or  absence  of  the  so-calted  sex- 
signs  is  .  .  .  influenced  largely  (i)  by  the  amount  of  writing 
done  ;  (i)  by  age  and  consequently,  to  a  certain  extent,  by 
pincliie:  (  ,  i  In  professional  requirements  such  as  shown 
by  ihf  conventional  writing  of  grade  teachers  and  the  rapid 
hand  of  bookkeepers."  The  writing  of  two  hundred  ptrsoa.s 
was  examined  in  this  investigation,  being  submitted  to 
'*  two  professional  graphologists  and  to  fifteen  person* 
ignorant  of  ilif  .irt  ol  f;r.ip!iolo;^y.  ..."  A  considerabl': 
number  of  tii<;  tv^u  Itundred  persons  whose  writing  appears 
in  the  scries  are  known  to  have  been  educated  wboUy  in 
co-«^'ducational  schools  in  America. 

Mk.  G.  W.  I.AMPLtcif,  F.R.S.,  sends  us  an  interesting 
article  (reprinted  from  the  Saturalist)  entitled  "  .Man  as 
an  Instrument  of  Research,"  which  formed  his  recent 
presidential  address  to  the  Hertfordshire  Natural  History 
Society.    We  quote  the  following  paragraphs  r — "  .  .  .  first, 
to  learn  rightly  to  urtderstaiid  the  evidence  ol  the  senses ; 
and  next,  to  learn  to  convey  what  has  been  gathered  from 
them  in  unmixtalcalde  terms,  are  tlie  indisipensabte  qualities 
in  the  equipment  of  man  as  an  instratnent  of  researdi.  .  .  . 
Unless     .  .  W'j  qu.ilif\'  not  only  as  obsorving,  but  also  as 
recording  ia^Si uuieiits,  the  iitw  knowledge  we  may  have  i 
.-acquired  remains  merely  personal.  ...   I  suppose  that  one 
of  the  chief  difficulties  expetienccd  by  everyone  using  j 
language  for  the  description  of  phenomena  is  that  tlie  | 
observed  facts  form,  as  it  were,  an  entangled  mass,  with  - 
inmnnerablc    threads,    interlacing,    converging,    diverging  i 
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aiound  their  common  centre  in  all  dir^^^  tioiu  ;  wh-rr-ns  tb-'r 
expression  in  language  ncccssiUtes  that  the  correiponding 

ideas  shall  be  Spun  off  in  linear  sequence  <m  a  sincle 

plane." 

Is  a  paper  recently  read  bclore  the  Royal  Philosophical 
S  .  of  Glasgow,  Prof.  G.  Elliot  Smith  discusses  the 
cNolution  of  the  practice  of  mummification  in  Egypt,  it 
originated  from  the  eaperience  gained  of  the  desiccation 
il  the  corpse  in  hot  dry  s.ir.d.  Tin-  .ictivity  of  the  gravr- 
piundcrer  even  in  pre-dynasiic  tinies  necessitated  adoption 
of  precautions  to  secure  the  safety  of  the  remains,  and  the 
discovery  of  the  use  of  copper  led  to  the  invention  of  the 
coffin,  the  sarcophagus,  and  the  rock-cut  tomb.  The 
abundance  of  salt  and  soda,  and  the  use  of  resin  bv  women 
for  cosmetics,  suggested  the  custom  of  embalming.  The 
difiiiulty  uf  aicepting  this  explanation  has  hitherto  lain  in 
the  late  date  assigned  to  most  existing  mummies,  none  of 
those  in  the  Cairo  Museum  being  older  than  the  last  king 
of  the  seventeenth  dynasty  (<  iVr.i  n.r.  1 5S0)  ;  but  much 
older  mummies  have  recently  been  traced.  One  of  the 
time  of  Snefru  was  found  by  Prof.  FUodert  Petiie  near 
the  Medum  Pyramid  in  1891,  and  was  examioad  by  Prof. 
Keith  (NattniB,  1908,  p.  342).  The  date  of  tfiis  specimen 
has  now  bt-en  fix'-d  by  Dr.  G.  A.  Reisnvr  about  2700  ».(.. 
(N.\TL-RE,  March  31,  p.  136).  It  is  thus  uiosc  than  eleven 
centuries  olde*-  than  the  other  examples,  and  justifies  the 
belief  in  the  early  adoption  of  the  practice  of  mummifica- 
tion  in  Egypt. 

The  Zoologist  for  May  is  largely  devoted  to  the  habits  of 
animals,  Mr.  B.  F.  Cumminga  contributing  the  first  portion 
of  an  article  on  the  formation  of  useless  habits  In  British 

newtr-.  n'i  obsTi-ftl  in  specimens-  in  captivity,  ami  Mr.  E. 
S«lous  continuing  his  observations  on  the  nuptial  habits  of 
the  blackcock. 

Db  V.  H0VI.E  has  sent  iis  a  copy  of  a  list  of  the 
gi  neru  luinies  of  the  dibranchiato  c<--phalopod.s,  with  their 
typical  species,  published  in  vol.  xxxii.  of  the  Abhandlungtn 
lUr  iyenckeHbergisch4n  Nalur/orsehenden  GaseUschajt,  form- 
ing die  "  Festschrift  mm  Siebenxigsten  Geburtstag  von 
Wilhelm  Kobclt.'* 

To  vol.  xxxii.,  Nos.  2  and  3,  oi  NoU$  Jrom  the  Leydtu 
iSvtettm,  Dr.  E.  D.  Van  Oort  contributes  a  long^  list  of 

birds  from  western  Java  and  Kr.ik.ir.ai.  .-imon^  which  a 
Gerygone  is  described  as  new.  Later  on  Dr.  L.  llarteri 
expresses  the  opinion  that  Passerina,  in  place  of  Plecto- 
phenax,  should  be  used  as  the  generic  title  of  the  snow, 
bunting,  while  Dr.  Van  Oort  mMnlains  precisely  ^e 
opposite.  This  scarcely  looks  like  the  attainment  of  that 
uniformity  in  nomenclature  of  which  so  much  is  from  time 
to  time  hwd. 

AcroRDisr.  to  tli-  I'lAd  of  .M.iv  ai,  a  correspondent  of 
the  Haittsche  \V  aidmanmhlad  states  that  before  the 
Russians  came  to  the  province  of  Ussuri  the  tiger  was 
literally  king  of  the  forest  in  that  district.  The  natives, 
Chinese  and  others,  as  well  as  the  immigrant  Coreans, 
looked  upon  th''  anim.il  .i>  a  j^od.  If  any  uf  them  met  a 
tiger  there  w.is  v.-}  question  ol  resistance  or  lighting;  lh<- 
man  threw  himself  on  his  knees  and  allowed  himself  to  be 
killed  if  the  animal  attacked  him.  When  domestic  animals 
were  selted,  the  owner  looked  quietly  on.  Generally  it  was 
th-  Chin.-,  who  ri^ki  d  ihi  ir  lives  when  they  went  to  the 
forest  to  collect  shed  deer  antlers  or  roots  of  the  gusing 
plant  for  medldnal  purposes.  They  fell  easy  viL  iim:^  to  the 
tigers,  which  at  that  time  frequented  the  Immediate  neigh, 
bourhood  of  Vladivostok,  wliere  the  primeval  forest  re- 
mained dense  and  almost  impenett .ibh-.  GradLi:ill\  ihe 
Russians  settled  in  these  tract«,  and  the  first  thing  they 
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•111  W.I-  to  ill  .11  riu.iv  ih<-  tr<i.s  in  ord'r  to  cultivntc  the 
taml.  Thif  chrckrd  the  tiRcrt,  and  not  only  did  the  wh  t' 
miin  defend  himself  with  eoura|{«  when  attarked.  V>ut 
liefume  ill"  .-i>;j;r<  <.«ir.  'I  he  tij;»T<  rainc  tr,  fl'sr'npui*!) 
heiwprii  fliiii">i-  aiHl  Curfuni  on  the  one  hand  and  whiti- 
m<ti  iMi  ih>-  uth<r.  and.  unleM  circunwtance*  prevented. 

av«i'<l'<i  the  latfr. 

\   I  sin  I    ■' C.it.ilofiuo  of   Nearc?ic  "   by  Mr. 

Niiili.in  |tank<<,  li.is  Liicly  b»'cn  i^sin"'!  liuUttin  72  of  the 
l'iiitr.1  StAt<-«  National  Museum.  It  inciudas  more  than 
I  vx>  opecies,  and  the  author  anticipates  that  at  least  3000 
will  Im-  rtcot;ni-i<l  "  wlirii  tlip  wrst  and  s-outli  art;  explorcii 
.4«  thoroughly  .K  New  r.nf;!.Tnd  now  is."  The  arranp»'ni'»nt 
follovvi'd  is  on  the  whol<-  that  of  Simon's  "Ui-i-'ii 
naturelle  des  Araign^es."  It  is  of  interest  to  not"  thnt  .i 
lar|{e  proportion  of  genera  and  a  iinall  proportion  of 
'«P'^t  i<  s  an-  common  to  ttic  European  and  North  .Ani<Ti(  an 
fauna'.  Thi?  inchi5.ion  of  tlie  soiithorn  Stal'S  in  thf 
"  Nfrtn  tic  R»-(jinn  "  l<  a<ls  to  the  app^'.-4ranr<'  of  •.oiii'' 
chararterintirolK'  tropical  spiders,  such  as  th<>  larfie 
Thernpho^idir.  but  there  is  no  information  as  to  the  distri- 
Initinn  Of  northern  species  in  Canada. 

Or  the  various  agricultural  students'  publications,  few 
.nre  more  intr-rrsting  than  the  Proceedings  of  .Armstrong 
t'oll«>|if  .Agricultural  Students'  AMOCiation.  The  current 
issue  (part  ii.,  vol.  ii.)  contains  «  poper  by  Dr.  Stevenson 
on  Aberdeen  .Angtis  cattle,  tlieir  breeding  and  management. 
.-in<l  a  \"rv  riN-id.-ifl"  essay  by  Mr.  Walling  on  a  typical 
r  orili  n- vonsli:! <•  f.irm.  The  association  encourages  its 
i  !  ■  t-:  t  v  t>i-  offer  of  pHset  10  prepare  papers  on  agri- 
cultural subjecUt  and  to  cany  out  agricultural  experi- 
ments. The  memberthip  durlnff  the  past  jear  ie  etatod  to 
have  been  130. 

The  prospects  of  \-anilla-growing  in  the  West  Indies  ;ir' 
discussed  in  .1  recent  issue  (No.  304)  of  the  AgricM-liti^al 
Sfwiy  the  problem  having  arisen  because  of  the  recent 
rise  in  price  oC  vanilla.  Hitherto  there  has  been  some 
fear,  not  allo((ether  unfounded,  that  the  •yntheticalttr  pre- 
pared   vanillin    nould   dri\'  natural   produrt  out  of 

cultivation,  but  since  the  passage  of  the  American  purt- 
food  l.-\w  has  neenttitated  a  declaration  of  the  materials 
wed.  it  has  been  found  that  people  prefer  the  oaturai 
vanilla,  the  sale  of  wfiich  te  said  to  have  inoeoaed  in 
ci»n«eiju»-n.  •  1:  .ipj>.  nr<  that  the  fjeneral  production  and 
consumption  are  lH>th  incrcising,  but  only  in  the  French 
i^tonies  i»  there  any  immediate  likelihood  of  over-produc- 
tion. The  reports  from  various  maricets  which  are  suir- 
morlaed  In  (he  orHcte  ecero  to  be  favourable  on  the 
whole. 

Mr.  J.  W.  Small  has  n^orded  in  the  Cr\]-rs  Olicrr.  ' 
the  occurrence  of  a  cocoa-nut  palm  at  Jaffna.  CVyJon,  vv;:li 
sixteen  branches  .irising  near  the  base  of  the  plant.  .A 
similar  instance,  but  with  oa^  fire  branches,  is  deocribei 
by  Dr.  S.  Pufaiey  AndNr  in  the  Tiwiiactfone  of  the  Umear 
Societ>%  Btif.inv.  xxvi..  6<i.  .A  list  of  branched  specimens 
of  CfK-os  is  ^ivrn  by  Morris  in  the  Joum.  Linn.  Soc.. 
\vv..  iSqj.  ;f>4,  in  a  paper  on  the  occurrence  of  branching 
.)nd  forking  in  palms.   Ridley,  in  the  Annais  0/  BcUuty. 

45.  and  ssSii.,  338.  emnnerates  nineteen  genera  of 
pAlms  in  which  br.ir.rh:ng  of  the  stem  takes  place,  and 
Matrs  that  this  occurs  mo*t  commonh'  in  Ccccs  na.-i/crj. 
-ilrhough  the  p->rcenfaj;e  of  br.inched  trees  is  not  large.  In 
n><i»t  cases  the  branching  apprars  to  be  due  to  the  dereU^ 
m*nt  of  latenl  bud*,  and  die  raptdly  growing  shoots  to 
pi  ixiuv  -^I  scion  e<in.-»l  '.n  sire  that  frc^m  which  the} 
o."^.; .atr-d.    It  hj*  Ixtn  *:ateJ.  though  not  clearly  proved. 
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that  the  '!r--truLt"on  of  i'Tin:ri.-il  bud  .n?.ect  or  ot>/^ 
agency  may  be  followed  by  the  production  of  lateral  iiujiL 
No  instance  of  branching  in  moiwcarpie  palms  hat  beeg 
recorded. 

A  PAiiPinn  on  the  origin  of  typhoons  has  been  prep«<t4 
by  Mr.  J.  I.  Plummer;  chief  assistant.  Hong  Kong 

H.n.it.ir', .  Thf  author  poin'^.  oui  -iLit  ..Ithcu^jl  'i^>  pafitr 
h.i>.  ijc!  rici-ivcd  the  imprimatur  of  ■Kientific  opinion,  it  jj 
at  iiast  the  outcome  of  twenty  years'  experience  d 
t>phoons,  with  exceptional  means  for  their  eumio^itla-i 
.Much  still  requires  to  be  known  about  the  trades  follo'4 
by  such  storms,  tin-  r.ui-i  uf  -bi  ir  1  r-<  arvaturi;,  rsn  oi 
translation,  and  frequency,  i  hi*y  iiave  been  under  $p«<.,aj 
fibxTValion  in  the  vicinities  of  .Mauritius.  Hay  of  B'^nj^l, 
i:.-i»tern  Archipelago,  SOttlh-east  of  China,  and  West  In^ 
I  heir  frequency  varies  considerably  in  tliese  lorafities ;  ioibe 
Ray  of  Bengal  and  the  West  Indies  the  storm*,  th-  author 
states,  appear  to  be  more  noted  for  thfur  severity  than  Im 
their  number,  while  the  northern  part  of  the  CUaa  Sea 
appears  to  be  nnore  troubled  bv  them  than  any  other  port'c- 
of  the  globe.  Among  the  main  conclusions  drawn  are.  fij 
that  although  the  op<'n  sea  Is  the  point  wh< n-  il  ■  ■.  bttotsit 
appreciable,  the  earliest  beginnings  of  tvphoouii  mu*t  L* 
sought  for  on  land  ;  fa)  that  one  typhoon  is  never  the  ciu»t 
of  another:  if  several  procm-d  from  a  limited  area  wit.Hm  1 
few  days,  they  are  caused  by  separate  impulses ;  (j,)  ih;it 
.«  t\pl  iiiiri.  once  formed,  dos-s  not  tend  to  co.-»le*ce  wii 
another,  hut  rather  ri^ls  it,  with  the  result  tiuu  oee 
beoomcs  intensified  at  die  expense  «f  the  other. 

K'  tlK  s- 1  iind  ni;mb'-r  of  the  Bulletin  of  the  CjIclti 
Mathematical  Society  (1909),  recently  received.  Prof.  C.  E. 
CuUis  continues  his  discussion  of  Mobins^  eiAfe  mattoi. 
the  nature  of  which  was  explained  fully  in  the  first  nuirbrr 
In  addition  to  several  other  original  papers,  a  translatic-. 
is  given  of  tho  l.if  Prof.  H.  Minkowski's  addre<s  ot 
space  and  time,  and  the  notes,  abstracta,  and  list*  of 
current  literature  reader  diis  second  nnmher  a$  vahuiUe 
a  book  of  reference  to  the  madiematician  as  its  pr^ 
decesaor. 

An  Interesdog  new  **  record  *'  in  connection  with  ilii 

possiW'itif's  of  m:cT05ropii:  vN'.nrs  is  mentioned  in  :ti» 
Journal  of  the  Royal  Micruitcupical  Society  (April)  by  Mr. 
Edward  M.  Nelson.  In  iSqR  Mr.  Nelson  observed,  for  tbt 
first  time,  tertiary  marking  on  the  diatom  CosdnoMtoa 
attnomfhahu  mounted  in  realgar  in  a  slide  of  "  Notting- 
ham "  deposit.  .Althouf^h  h*-  has  tested  hundreds  of 
objectives  with  a  balsam  mount  of  the  same  diatom.  ,t 
I  ,iv  been  found  impossible  to  resolve  the  tertiaries  in  this 
medium  until  a  mood)  or  two  ago,  when  a  new  Ztiis't 
tong  tube  i  apoduomodc  of  numerical  aperture  H 
'  n  f-r'-d  them  conspicuous,  .A  1  oniparlsnn  of  this  test  wl;?i 
the  previous  ones  leads  the  author  to  assert  that  the  ot* 
leas  narfcs  a  distinct  advance  on  h«  predeoesMre. 

V  M  fi;  -11-  i  t:  The  Most  Cj:  oij'  Craft  .Afloat,"  Dr. 
\..  A.  Bauer  gives  in  the  March  number  of  Oit 
Smtionmt  Gngtafhie  Stagatitu  (WashingMa)  on  interestr.i! 
popular  aeeouat  «i  the  work  ol  die  nau  iwagcetic  yacht 
Camegif.  The  article  Is  wdl  Olustnted  from  photograpb^ 
t.tken  bv  various  expeditions  sent  out  by  the  Carntgi"! 
Institution  of  Wa&biBg;ton,  and  some  of  the  illueratioct 
enable  one  to  appreciate  very  thoroughly  the  difficulties  d 
nr.ai^netic  survey  wurk  in  the  remote  ports  of  Canada,  Isdi*. 
and  China. 

StpjotATC  ccpi^  have  reached  its  of  several  popen  iHuA 

;he  '::itf  o:  the  R' \  hian>tal:  at  Charlottenburp  have  euei- 
nu.r.;i  ..:<xl  U)  :hr  "  .\:.r:a;'n  der  Pbysik  "  during  the  last «! 
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months.  Amons-^t  them  are  two  which  deal  with  the 
saturatkM  pretsMire  of  water  vapour  at  temperatures  outside 
the  range  50^  C.  to  300^  C.  covered  by  the  experiments 

of  IV  ,  Molborn  and  Hcnning  in  i'j<>S.  Ttit  first  pap«r,  by 
I»r».  Sth-.'l  and  Mi>us>;,  d^al*  witli  ttmpL-ratures  between 
o"  C.  and  50"  C.  They  use  the  static  method,  measuring 
the  temperature  by  a  platinum  thermometer  and  the  pres- 
sure the  raodilied  mercur^r  manomeler  we  noticed  in 
tlif^e  coKiijiiis  so!iiP  time  nizp.  Th.-  sL-cond  pnper,  by  Drs. 
HoHwrn  and  Bauir.aiui,  dials  with  the  ranf^e  from  ^oo"  C. 
ii>  ,70-  C.  Temperatures  w-ru  nuasuTcd  by  th'-  i>lai  num 
thermometefi  prcMures  by  a  weighted  pi»ton  moving  in  a 
brass  cylinder.  Except  at  the  higiheflt  temperature  the 
three  sets  of  measurements  can  be  rcpmeoted  by  formulae 
of  the  tvpc  suggested  by  ThieMRi 

760 

where  a  and  b  are  constants. 

Mtt.  W.  P.  SsxTOK  informs  us  that  the  value  of  the 

specific  hi  at  of  the  first  four  mok-cules  of  w.iter  of  crystal- 
lisation in  copper  sulphate  giv'  n  by  hini  in  his  note  to 
the  F.iraday  Society,  referred  to  m  Nature  of  May  5 
(p.  a9a)t  tbould  have  been  0-449*  0*499^  stated 

in  our  report. 

The  issue  of  The  Central  for  April  is  a  memori^d 
number  dealing  with  the  life  and  work  of  tli  -  l  it  -  Prof. 
W  .  E.  Ayrton,  F.R.S.  The  number  contain<i  two  niniioirs 
by  Mr.  .Maurice  Solomon  and  Prof.  T.  Mather.  F.K.S.. 
respectively,  and  is  illustrated  by  four  portraits  of  Prof. 
Ayrton  at  various  ages.  A  list  of  Prof.  Ayrton's  srienttfic 
publications  completes  the  number. 

The  first  parts  of  two  new  works  dL-alinj^,  respective!)', 
with  "  Our  Canaries  "  and  "  Cage*bird  iiybrids,"  have 
been  received  from  the  office  of  Cn^r  Biwis.  The  work» 
wll\  be  published  in  monthly  parts,  price  sixpence  eacli, 
and  will  provide  keepers  of  canaries  and  breeders  of  canary 
mules  and  British  bird  hybrids  with  full  details  relating 
to  the  selection,  breeding,  and  general  management  of 
these  cage  birds,  either  for  pleasure  or  profit.  Coloured 
plates  and  otlier  illustrations  add  to  the  attractiveness  of 
each  work. 

The  Sle«ping  Sickness  Bureau,  under  the  direction  of 

its  honorary  ni.ir.n^iiig  committee,  has  issued  a  revised 
edition  of  its  brochure  entitled  "Sleeping  Sickness:  How 
to  avoid  Infection."  The  ]>amphlet  is  for  tlie  use  of 
travellers  and  residents  in  tropical  Africa,  and  gives  an 
account  of  Glossina  ptilpaVtt  and  illustrations  of  ttUs  and 
other  biting  flies.  .Much  useful  information  is  provided  as 
to  plaots  where  persons  are  liable  to  be  bitten,  and  th< 
stf  ps  to  be  taken  to  aimlish  and  to  prevent  the  spread  of 
the  fix. 

A  con'  of  the  report  of  the  Indian  Association  for  the 
Cultivation  of  Science  for  the  j-ear  1908,  whidi  was  pub- 
lished in  CalcurtLi  I.tst  year,  has  just  been  received.  One 
of  the  chief  acji\i;iLS  of  the  association  is  the  arrange- 
ment of  lectures  c>n  si n  i.tilic  subject^,  and  we  notice  that 
a86  were  given  under  tlw  auspices  of  tlie  association  during 
t9dS.  The  association  also  conducts  a  chemical  laboratory, 
wU-Te  students  are  encouraged  to  follow  systematic  courv^ 
of  work,  and  arranges  for  reguhq-  meteorological  observa- 
tions to  be  taken  at  its  observatory  and  for  their  publica- 
tion. The  finances  of  the  association  appear  to  be  in  a 
nourishing  condition.  In  fact,  the  officers  may  be  con- 
gratulated upon  the  useful  work  Which  is  being  aceom- 
pitched  under  their  guidance. 
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OVR  ASTRONOMICAL  COLUMN, 

The  Silt  \!;  ("osMAM  -In  .No.  4,  vol.  .\xxix.,  of  ilv 
Mcmoric  Jiii  .s,n;,jj  dffili  SfictlrotiOfritli  Italiani  Dr- 
•jorc/ynski  discusses  the  pyrheliomctric  <>  i  v.i; ions  of  th'- 
»<i|jr  constant  mad'-  at  L  rsynova  (P<  i'lni  u  Juring  njo"*- 
1  he  value  obt  l  a  i--  -'•05  gr.  cal.  lih  ■  rnin..  and,  from 
a  discussion  ot  t\:-  \.>1u.  -n  obtained  at  various  obsiervatane* 
by  dilferent  meth'»<..  I)i.  Gorct>'nski  concludes  that  this 
vjilu..-  is  very  near  lUc  iiuih. 

f)Riciv  or  Binary  Stars.— In  No.  3.  vol.  xxxi..  of  th- 
Asliophv'u  .1!  Journal  Prof.  H.  N.  Russ._-ll  discusses  th>' 
oiigin  s  f  hin  iiv  stars  from  the  point  of  vi>:W  ih.^t  thev 
ari;  produced  by  the  fission  of  rotating  masses.  He  d<'duces 
th'-  conditions  of  such  a  mass  which  would  proc-di;  and 
follow  the  process  of  fission,  and  n\'^n  shows  that  th<-  avail- 
able data  derivable  from  existiiv  ^y^cems  are  in  accord- 
.inc  with  the  theory.  Finally,  Dr.  Russell  concludes  that 
whilst  the  development  of  nuclei  in  the  original  nebula 
must  b»  invoked  to  account  for  the  formation  of  star 
clusters,  it  is  mon-  reasonable  to  suppose  that  binary 
systf'tns  h:i\'-  been  prcwlured  by  fissiafl. 

1  lit;  .VsiKONoMH  \L  SociETV  Ot  AxTWERP.— The  annual 
T'  t  <ii  t,  for  1909,  of  the  Socl^t^  d'.\stroiiomi«  d'Anvcrs  con? 
tj-ns  a  record  of  much,  extremely  useful,  service  per- 
formed in  the  popularisation  of  astronomy.  Popular 
k-ctures  in  Frencli  and  Flemish  were  given  by  various 
members  of  the  socictv,  an<l  were  fre*-  to  .ill :  furVh<-r,  they 
were  well  attet^ded.  There  is  a  proj<ct  on  fout  to  obtain 
/.i(i!iti'"s  frf>m  the  town  authorities  for  llv  enxtion  of  a 
I  l.«rf;>-r  obs.^rvatory.  and  it  is  (•xp<.'Ct"d  that  ihe  obitcC  will 
I  1>-  attain'^<l  during  th^"  prrs'  nt  year ;  the  society  co.ild  then 
<l.>  mor--  than  ev'  r  to  spread  the  studv  of  the  heavens. 

The  interest  in,  and  geni^ral  i^inorance  concerning, 
Hati'-y"*  convr  display-d  by   F.ngli*!;  crowd"!  during  the 

past  few  \\  ks  LnK'^d-rr  the  wish  that  morf  could  l.i- 

don--  f'lr  jn'pul.ir  .isironomv  in  Kngliiul.  and  thr  prcs'ru 
inoni'-nt  si-ems  favourable  :  but  it  could  pmbably  only  b«» 
dull'-  by  !li<-  priva;--  muniticr-nc-  of  sonir-  friend  of  science. 
Th'  I—  I  .in  In-  no  two  opinions  as  to  the  urgent  need  for 
popular  in^trurtiiin  in  th-^  oldest  of  th''  sciences. 


OBSKh'VATIOSS    OF    II  ALLEY'S  COMET. 

'F'niiRH  is  little  more  to  record  of  llalley's  comet  y-t  ; 
*  as  a  popular  spectacle,  in  England,  its  app-ar- 
anc>-  has  Iw-n  somewhat  of  a  failuf'j.  and  wt-  shall  h.iv^ 
to  wail  som<>  little  time  before  the  results  ohta:n<>d 
by  astronumrrs  in  difl-Trtit  countries  are  available- 
Some  .amount  of  r'-sen!m'-at  has  ly;en  e.xprcsS'.-d  in  the 
popular  Pre-s  at  th-'  fi->-bl'-  apprarancr-  of  tin-  famous 
(  im-  t,  hut  it  should  be  cl'-arly  understood  tliat  it  is  our 
ha^v  >uniti>'-r  skies  .ind  the  brightness  of  cur  north'-rn 
twilight  that  aie  to  M.im'-.  In  a  letfr  to  Prof.  Turn.-r 
Mr.  Knox  S!ia\v .  of  the  H.-l\van  Observ.itory,  describi-s  it 
a*  re  llv  1  ;,torious  sight,  about  May  11.  far  •  \  ■  -ling  .n 
its  gloii,  tuiU'-t  loioii  ;  it  then  had  a  straight  tail  j!*^  long. 
Vet  at  ilclw  in  tlv  T'-  w  re  ooly  tlicee  fine  nights  during 

th'^  first  fortniglit  in  .May. 

With  his  not-"  in  No.  lo  of  tlie  Comptes  rendus  (.\|n\  17* 
M.  Esclangon  giv>»s  four  diagr.inis  showing  the  progr'-«si\- 
development  of  the  nucleus  and  its  app^-ndages  b'-iuf  ii 
Februarv  13  and  Mav  11.  On  the  former  date  th"  nt-bulnu- 
h^ad  was  n'-arly  circular,  but  the  ill-defined  nucl'-us  h  id 
already  two  embryo  exlensions.  which  gavi'  it  a  trt,Tngul:i:- 
app'-riranc'-.  On  April  27  tli-  1;  1  i  was  parab"I:t .  v.  ih  tlv 
iiucl'us  a  littli-  behind  the  (uvu.-,  and  two  jets  lorinlng  .1 
brii:i<l  V  sfr'-aniing  bi-hind  :  ih<'re  was  also  a  buncli  of  ra\  - 
issuing  in  the  shape  of  a  fan  fnwards  the  sun  <.)it 
May  10  this  aigrett'-  was  larg>'r  ui  l  I  -  iter  defiii.d,  having 
an  angle  of  70'  and  .•»  length  '  f  about  30',  but  the  tw«< 
ri'.ir  str'-'am-  rs  W'T'^  not  so  'I-  ^^r  it l"p  to  this  time  th-- 
aigrett"  had  appeared  to  be  svmmetriral  with  regard  to  th' 
axis  of  th-:-  romot.  but  on  May  11  it  was  appreciably  dis- 
I  pl.-ic'^d.  the  angl*'  betwen  the  nxes  of  the  aigr'tte  and  of 
I  the  comet  li'»ing  some  jo'^  or  M.  Esclangon  sugQ---«t» 

I  that  this  observation  might  indicate  an  oscillation  of  th' 
I  aigrettes  such  as  was  not<Hl  during  tho  app.irition  <d  i.'*;^. 
I  H'-  also  n-marks  u|M)n  the  great  length  of  tail,  which  on 
'  Mav  ii>  W  IS  about  65".  corresponding  to  an  actual  length 
1  of  o-ao  astronomical  unit. 
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The  obspfvations  of  M.  Borrclly,  recorded  in  the  »ain<" 
number  of  the  Comples  rendus,  indicate  what  a  »pk-ndi<l 
object  the  comet  has  apfM'ared  to  those  situated  in  a 
favourable  atniosphrrc    "  Very  beautiful,"  "  superb,"  and 

magnificent  "  arc  the  descriptions  applied  to  it  as  seen 
at  the  Mar-ii'illrN  Observatory.  'Ihe  ob^TvaiioOs  i-xii-nd'-d 
fronj  April  lO  to  May  13,  and  many  chanties  were  noted  ; 
on  April  23  it  was  se«n  that  the  nucleus  had  a  very  prci- 
nounced  red  tint.  On  M.iy  4  the  comet  was  as  brijjht  as 
Markab,  and  the  tail  was  15°  long.  .A  sudden  transforma- 
tion took  place  on  May  13,  when,  for  the  first  time,  a 
bright,  straight  streamer  was  si-en  to  issue  from  the  rear 
of  the  nucleus,  dividing,  medially,  the  rectilinear  tail,  which 
then  had  a  length  of  43° ;  the  extremity  of  this  tail  was 
about  as  bright  as  a  sixth-magnitude  star,  and  was  situated, 
approximately,  in  the  position  R.A.  sih.  6m.,  dec.  +0*; 
till-  comet  was  still  visible  in  daylight. 

In  order  to  escape  the  disadvantageous  conditions  obtain- 
ing in  Britain,  Prof.  George  Forbes  took  a  sea  trip  from 
Swansea  to  Savona,  and  was  rewarded  by  some  splendid 
views  of  the  comet,  which  he  describes  in  the  Titnes  for 
May  31,  The  observations  commenc.-d  on  M.ny  15,  and 
the  head  of  the  comet  was  never  seen,  but  on  Mav  18  a 
tail  extending  for  kx**"  was  watched  from  2  a.m'.  until 
5  a.m.;  this  was  in  long.  9°  38'  W.,  Int.  38"  54'  N.  On 
May  15  the  30'  tail  was  about  as  bright  as  ih.-  Milkv 
Way,  but  the  next  morning  it  was  fainter  :  at  tim<  s,  how- 
ever, it  appeared  to  brighti-n.  The  morning  (3  u.m.'t  of 
May  17  found  it  .igain  much  brighter  for  fully  50",  and 
it  could  be  distinctly  traced  for  a  distance  of  70'.  The 
t.iil  was  perfectly  straight,  and  narrowed  down  towards 
the  extremity  furthest  from  the  sun  ;  across  its  width  its 
brif;htn<'ss  appeared  to  be  quite  homogeneous,  there  b.  ing 
no  dark  sh.ide  ateng  the  axis  and  no  rifts.  .As  compared 
with  the  tails  of  Donati's  and  Coggia's  comets  it  was, 
so  far  as  Prof.  Forbes 's  memory  goes,  much  brighter  and 
of  a  much  greater  length.  On  May  18  the  tail  was  much 
widened  at  the  root,  where  the  brightness  appeared  to  Ix; 
conc<'ntrate<l ;  the  narrowing  from  root  to  tip  appiared  to 
be  more  accentuated,  and  the  position  of  the  axis  among 
the  stars  had  not  altered  from  the  previous  dav. 

-According  to  Prof.  Forbes,  the  earth  was  in  th"  tail  of 
the  comet  on  .May  ig,  and.  from  2.30  to  3  a.m.,  a  brighten- 
ing  near  the  horizon  and  an  illumination  of  the  dark  edges 
of  dense.^  black,  cumulu«i  clouds  were  seen  by  him  and  bv 
the  ship's  officers.  This  was  long  before  anv  trace  of 
dawn  could  appear,  and  all  the  observers  agr<>ed'  that  these 
peculiar  phenomena  must  be  due  to  light  from  the  comet's 
tail:  the  ship  was  then  in  long,  54'  W.,  bt.  36°  36'  N. 
The  same  phenomena  were  repeated  on  the  following  "morn- 
ing. It  should  be  noted  that  at  the  time  of  writing  his 
notes  (May  14)  Prof.  Forbes  had  not  seen  any  report*, 
irincerning  the  cometary  observations,  since  the  S.S. 
Kittfale  left  Swansea  on  May  13. 

In  a  letter  received  from  Mr.  (i.  W.  rirabh.-»m.  dat<d 
Khartoum.  .Mav  iq,  the  writ.r  remarks  how  fer-ble  the 
ncrounis  of  British  obiervations  of  the  comet  appear  to 
one  who  h.is  obser\'ed  it  in  lat.  15*  36'  N.  He  first  s.iw 
it  on  .April  10.  when  it  was  a  conspicuous  objert,  with 
a  tail  broad  in  proportion  to  its  length.  With  field-gla««-« 
he  could  make  out  some  aj'  or  3"  of  tail,  and  bevond  that 
there  was  a  faint  glow  extending  about  2*  further.  .A 
letter  sent  by  Mr.  f.rabham  to  the  Sudan  Thm-s  caus.-il 
a  number  of  people  to  wait  up  for  the  comet,  and  it  \v;i> 
•«asily  seen  by  manv  on  subsequent  mornings,  until  it 
became  more  difficult  owing  to  bright  moonlight.  .After 
the  moon  waned  it  was  quite  a  striking  object,  and,  on 
the  mornings  of  May  12  and  13.  its  tail  stretched  half- 
way to  the  zenith.  An  article  on  the  comet,  written  bv 
Ml.  Grabham,  appears  in  the  Sudan  Times  in  both  English 
and  .Arabic. 

Mr.  Leach  also  sends  us  a  further  report  and  a  draw- 
ing of  the  comet  as  seen  with  field-glasses  on  Mav  20,  at 
7.4>  p.m.,  at  Malta.  On  M.iy  17  and  18  the  comet  was 
well  seen,  except  the  head,  which  was  eclipsed  by  a  search- 
light b)eam  from  the  forts  :  but  the  tail  was  seen.  and.  on 
the  latter  date,  extended  to  a  distance  of  about  05°.  The 
sketch  made  on  Mav  20  shows  the  nucleus  surrounded  bv 
a  misty  h.ilo  which  has  the  shape  of  a  pair  of  horn*,  with 
the  nucleus  on  the  for<he.id.  On  May  ai  about  20°  of 
tail  was  s'-en,  but  this  f.ided  as  the  moon  got  brighter,  and 
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on  May  ji,  33,  and  34  the  comet  was  seen  without  asi 

signs  of  a  tail. 

.A  number  of  notes  on  the  comet  appear  in  No.  11 
<.May  25)  of  the  Compus  rendus.  .M.  Lginitis  record*  lV 
observations  made  ai  .\tliens  on  .Ma\  iS  and  subsequ*^; 
d.i>s.  On  the  morning  of  .May  20  the  tail  was  sntn  \t 
exactly  the  same  position  as  the  previous  night,  .ind  in 
the  evening  was  seen,  in  tl»c  telescope,  as  turned  lowarik 
the  sun.  On  account  of  its  curvature  it  was  not  v-rn  ir, 
the  east  on  Saturday  morning  C^'^y  but  in  tlie  rvriv 
ing  was  seen  turned  towards  the  east.  M.  Eginilis  \s  of 
the  opinion  that  the  earth's  passage  through  th>:  t,iil  »a. 
either  greatly  retarded  or  did  not  take  place ;  nor  wir 
any  signs  of  the  head  apparent  as  it  tratisitted  the  stui'f 
disc. 

M.  .Andr^  reports  that  the  preparations  for  astronomiia! 
observations  of  the  passage  were  rendered  nugatory  b\ 
clouds,  and  that  the  electrometers  and  magnetometers  n- 
corded  no  abnormal  action. 

.Acting  upon  M.  Guillaume's  suggestion,  M.  Ororc». 
Claude  attempted  to  trace  cometary  matter  among  th» 
residual  inert  gases  left  from  the  liquefaction  of  air.  Witn 
his  apparatus  at  Boulognc-sur-Seine  he  i$  able  to  trr^t 
350,000  litres  of  air  per  hour,  and  to  detect  the  presence  o< 
one-millionth  part  of  any  extraordinary  gas.  Experintrntj 
carried  out  on  May  17  (4  hours),  iq  (oh.  t«>  i2h.,  rdri> 
.M.T.),  20,  and  23  failed  to  reveal  any  difference  of  d-'n*;rr 
in  the  ri'siduc  greater  than  the  probable  error  of  .ob»erva. 
tion.  * 

MM.   .\ngot,   I.ebel,  and  Limb  and  Nanty,   all  rrpor 
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Ajipairnt  path  of  Uatley's  vjuiuet.  May  j-j-July  i6. 

slight  electric  and  magnetic  disturbances  registered  at  ih»-ir 
observatories  during   the  computed   time   of    the  earlh'« 
passage  through  the  tail  of  the  comet ;  but  in  no  case 
the  disturbance  extraordinary,  nor  could  it  be  attributed 
Id  any  abnormal  condition  produced  by  the  comet. 

The  following  is  a  further  extract  from  the  daih 
ephemeris  published  by  Ur.  Fbell  in  No.  4411  of  ih« 
Aslroiiomische  Sachrichirn  : — 

Ephemeris  for  t2h.  Berlin  M.T. 

Va.t  a  (irur)  iitrur)       l>ate  a  (tni«)  {(iivr) 

li.     m.  ,      ,  h.  m 

June  2  ...  10   04  ...  4-1  34*2  June  j6  ...  10  4;x>  ...  -  2  jo  1 

,,     6  ...  10  137  ..  +0  131    ,,    30  ...  10  467  ..   -1  41!! 

,,    10  ...  10  22  6  ...  -o  25  4  |uly  4  ...  10  50  I  ...  -3  26 

,,    1 1  ...  10  29  2  ...1    I  8   ,,     8  ...  to  53  3  ..  -  j  Ji  Ji 

,,    18  ...  to  34  s  ...     1315   ,,   12  ...  10  56-4  ..  -  3  4j  S 

,.    22  ...  10  390  .    -  1  57  0  ,.    16  ...  to  59  5  ...  -4  29 

I'hr  estiniated  matJnitudes  decrease  from  i-o  on  June  : 
to  4-0  on  July  Ih,  while  the  distance  from  the  earth  in- 
creasr->  from  52  to  197  millions  of  miles. 

The  apparent  path  among  the  stars  is  shown  on  thf 
accompanying  chart,  but  owing  to  its  increasing  appai'flt 
proximity  to  the  sun  and  its  decreasing  magnitude  ih* 
comet  will  be  observed  with  difhculty  during  the  later  part 
of  the  ephemeris.  The  planets  Mars  and  Jupiter  .ire  al^o 
shown,  hut  Mars  will  set  at  about  10  p.m.  on  June  2;  .^nd 
about  2i  minutes  earlier  each  succeeding  d.iy,  whilst 
Jupiter  sets  at  about  midnight  at  the  end  of  June. 
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A  NUTRITIOS  LABOKAIOKW 

\  T WATER'S  development  of  apparatus  for  the  exact 
■**  measurement  of  the  heat  given  of!  by  the  human 
tMxJy  under  vari»rd  conditions  of  food-supply  and  activity  is 
well  known.  Prof.  F.  G.  Benedict,  who  cooperated  with 
AtM-ater,  has  continued  similar  observations  as  director  of 
th<?  Nutrition  Laboratory  in  Uoston,  which  is  devoted 
e\clusively  to  work  of  this  type,  and  is  well  endowed  by 
the  Carnegie  Institute  for  that  purpose.  The  calorimeter 
•fquipment  of  this  new  laboratory,  as  described  by  Benedict 
and  Carpenter  in  a  recent  publication,'  affords  remarkabU- 
•■vid<"nce  of  the  value  that  may  be  secured  by  giving  a 
mature  investigator  a  free  hand  in  the  organisation  of 
means  for  furthering  standard  research  of  the  type  in 
which  he  is  most  interested. 
Two  "  respiration  calorimeters,"  shown  in  the  accom- 


75  litres  of  air  are  driven  per  minute  over  periods  of  hours 
I  without  leakage  of  material  or  of  heat.  The  heat  issuing 
from  the  subject  is  carried  out  of  the  chamber  along  one 
definite  channel  by  a  stream  of  water  traversing  a 
•'  radiator  system  "  within  the  chamber,  and  is  accurately 
measured  by  weighing  the  escaping  water  and  observing 
its  temperature  increment.  The  ingenuity  displayed  in 
modifying  known  thcrmometric  methods  in  the  interests  of 
those  observations,  and  in  obtaining  continuous  records  of 
temperature  differences,  is  in  itself  remarkable. 

In  the  accompanying  illustration  are  shown  some  of 
the  internal  fittings  of  the  large  constant  temperature 
room  in  which  the  calorimeters  are  housed,  the  "  oven- 
like "  structure  on  the  right  being  the  "  bed-calorimeter  " 
into  which  a  recumbent  patient  is  inserted  upon  a  stretcher. 
In  the  background  is  the  "chair  calorimeter,"  into  which 
the  subject  enters  by  the  roof,  and  in  the  foreground  are 


Ucoeral  View  of  the  Calorimeter  Koum  in  tlie  Nutrition  Laboruto  y  in  llvMun. 


panying  photograph,  have  been  constructed,  and  arc  in 
u-rt-  for  observations  upon  subjects  of  different  physiqui's 
.ind  difTerent  conditions  of  health  continued  over  periods 
of  several  hours.  Others  are  being  constructed  for  more 
prolonged  observations,  occupying  days,  under  varied  con- 
ditions of  rest  and  work.  In  their  construction  a  rare 
amount  of  successful  attention  to  minute  detail  has  secured 
perfect  instruments  showing  at  every  point  substantial 
improvements  upon  the  original  pattern.  As  tested  by 
the  combustion  of  known  quantities  of  ethyl  alcohol  within 
thcie  chambers,  the  errors  in  estimating  the  amount  of 
oxygen  consumed,  the  carbonic  acid  and  water  vafniur 
given  off.  and  the  output  of  heat,  have  been  reduced  to 
I*"**  than  0'5  per  cent.  The  tests  were  made  with  the 
apparatus  arranged  as  for  an  .ictual  experiment,  and  the 
difticulties  surmounted  may  hf  gathered  from  the  fact  that, 
tlirough  the  "  closed  circuit  "  formed  by  the  calorimct»"r 
chamber  and  a  series  of  water  and  carbonic  acid  absorbers, 

*  "  Respiration  Caloriinel<:r%  for  Studying  the  RenpiralorT  F.«chai>je  and 
Enetgj;  Tt«n<fonnation*  of  Man."  By  K.  (1.  Benedict  anrl  T.  M.  Carpenter. 
Pp  v!ii-t-to>.   (Wathingion  :  <  kincTie  Insiitulion,  1910.) 
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placed  the  absorber  systems  and  large  balances  used  in 
measuring  their  increments  of  weight. 


SE  W  AGE  DISISFECTIOS.' 

T  N  view  of  the  prominence  at  present  given  to  the  ques- 
tion  of  the  disinfection  of  sewage  and  sewage  effluents, 
the  publication  of  the  results  of  Prof.  Phelps's  latest  in- 
vestigations on  the  subject  is  undoubtedly  of  great  interest 
to  those  engaged  in  public-health  work. 

It  is  stated  in  the  introduction  that  the  investigations 
on  which  the  report  is  based  were  conducted  by  the  author 
at  the  Sanitary  Research  Laboratory  and  Sewage  Experi- 
mental Station  at  Boston,  Mass.,  and  in  collaboration  with 
the  author  by  Mr.  Krancis  E.  Daniels  at  the  sewage  <lispos.il 
works  at  Reil  Bank,  N.J..  and  by  Mr.  Ezra  B.  Whitman  at 

1  "The  Disinfection  of  Sewage  and  «e»age  Filter  Effluents,  with  a 
Chapter  on  the  Putre«cibility  and  Subiliiy  of  Sewage  F.flluenn."    Bv  l"- . 
Phclp*.    Pp.  91;  39  table*,  t  plate.    (Washington:  Government  Printing 
OHice,  1909) 
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tin  ^^altNTOOk  taitiiig  plant  at  BAttiniere.  Md.,  under  co- 
operative agreement  with  the  Manechiuetu  Inatitute  of 
redinologri  the  State  Sewwaga  Cominiuian  of  New 
jersey,  and  the  Citv  <^cwerafie  Commiaaion  «<  BaMmore. 

After  consideiiu^  ihe  vanom  poacibla  methods  o(  dia- 
iniectjon,  and  referring  to  ntnienua  investigation!  made 
in  America.  England,  and  on  tha  Continent,  the  awflior 
conclude!  that,  in  the  abaenoe  of  further  infonnation  in 
regard  to  the  po&aibilitiea  of  lieat  (with  conaequent  recovery 
of  ammonia)  and  of  orianie  eompound&  dilodne  cora- 
"  ibie  iji  tha  caas  m  tite  diainfection 


pound*  are  moat  applical 

of  aewaga  and  aewage  eJBuent*.  The  autbon*  large^cate 
experimenta  were  therefore  conlinad  to  the  di!inlccUoa.  by 
means  of  chloride  of  lima,  sf  sewage,  aqitic  aewag^,  and 
emuenta  from  trickling  fitoera. 

In  common  with  other  workers.  Prof.  Phelps  finds  that 
whereaa  treatment  with  eomparadvely  small  quantities  of 
chlorine  fairly  readily  .  limlnates  95  per  cent,  or  more  of 
the  total  organisms  present,  complete  sterilisation  can  onlv 
be  obtained  with  difficulty  and  at  relatively  verv  mucii 
greater  cost,  which  h«  concludes  would  render  it 
impracticable  for  regular  adoption.  Pages  39  to  ^6  and 
S6  to  <io  deal  with  tha  ^sinfection,  by  means  of  chloride 
of  lime,  of  efluenta  from  trickling  fihera  at  Boston  and 
Baltimore  respectively. 

The  eaperiments  at  Boston  refer  to  the  disinfection  of 
the  total  eflhient  (5000  (jnlions  in  twenty-four  hours)  from 
two  trkklifig  filters  50  feet  square  and  8  feet  drf<p.  The 
work  cgmnded  over  a  period  of  seven  months,  including 
both  winter  and  summer  months,  so  that  the  results 
obtained  be  talcen  as  avw.-ige  results  under  workinfj 
conditions. " 

tt  Wlk  found  that  with  two  hours'  storage  the  addition 
of  3<5  ftxtk  per  milKon  of  available  chlorine  (in  the  form 
of  bkaddng  powder)  was  sufficient  to  effect  a  reduction,  on 
the  avera^.  of  96.8  per  cent,  and  of  99  a  per  cent,  of  the 
total  origaniams  at  ao*  C.  and  of  r*>/i  organi.sms  respectively 
present. 

In  coBsequence  of  the  greater  purity  of  the  Baltimore 
filter  effluent,  similar  rerolts  to  thp  .ihovo  were  obtained 
with  the  addition  of  le«s  chlorine,  viz.  j  1  parts  of  av.dlable 
chlorine  per  million. 

As  a  result  of  the  experimpnt*  on  the  diainkttion  of 
Boston  sewage  and  of  septic  sewage  at  Red  Bank.  N.J.. 
the  audior  concludes  that  an  aver.ige  of  7  or  8  parts  pf-r 
million  of  available  chlorine  is  sufficient  to  disinfect  the 
sewagr-,  whereas  the  s^'ptic  sew.-ige  requires  from  10  to  15 
parts  per  million,  this  increased  amount  being  mainly  due 
to  the  presence  of  sulphuretted  hydrogen. 

On  this  account  it  is  stated  in  the  n)ru  lu^'ons  that  wher-^ 
no  ^  purification  Is  required  beyond  ilut:  jjiven  hy  spptic 
action  and  bv  disinfection,  it  is  advantageous  to  revers'' 
the  process  bv  disinfecting  the  crude  sewage  before  it 
enters  the  tank. 

In  this  connection  it  is  interesting  to  note  the  auihor's 
rem.irks  on  p.  56  : — "  There  would  bp  a  t»r'  .1:  ni.iUiplication 
of  bacteria  in  the  tank,  so  that  the  nuniS  •  r  in  the  final 
effluent  would  prob.ibly  be  as  great  as  in  thf  r.i  v\-  v,  wai;<', 
and  perhaps  pven  greater.  Nevertheless,  th.  ilisir»(>'cti«n 
could  be  as  effective  on  the  pathogens  as  ■(  i-  vfre  appli'-d 
as  .1  final  process.  The  subsequent  development  of  sapro- 
phytes would  hav  '  tin  sanitary  significance,  and  would 
doubtless  be  of  real  value  in  the  subsequent  self-purification 
iif  (he  organic  matter  after  it  had  been  disehargjed  into  the 

Stre.im. " 

Th<>  available  evidence  is  favourable  to  this  nssumption. 
but  further  inform.ntion  is  required  in  regard  esp/riallv 
to  the  significance  of  the  further  development  of  organism--.. 

It  is  also  interesting  to  observe  that  the  investigations 
of  tht"  author  have  le«l  Iiim  f  i  vis^-  liN  <  arlier  view*  in 
regard  to  th»  use  of  r  l'  rtrr.hiic  In  pn,  h:(ir;t.>s,  and  to  con- 
clude that,  takinf*  .ill  rhiiij^v  int^i  1  nrMrJrr.nion,  it  is  prefer- 
able 10  use  ble.^Khin^  pri'Ail  r  :l  vuurr.  i  f  chlorine  rather 
than  to  instal  an  >  ii  circilM-c  pl.int  .it  works.  For 

many  re.isons  this  conclu^itin  w^ll  rruft  with  general 
approv.il  on  the  part  of  those  in  i  !;.Tr^;i'  of  sewage  works. 

.\  table  of  carefullv  considered  costs  is  civf-n.  on  th*" 
t«.i<is  of  disinfecting  5.000.000  g.illons  ner  d.iv  bv  me.ins 
of  bleaching  powder,  from  which  it  will  b«j  seen  that  th<^ 
.r.ithor  estiniatr*  ihr-  tot.-il  rrnt  of  tre-ntin-  nt  at  from  J«.  J<i. 
per  million  gallons  O'-        «~"^'  <>f  blf.aihing  powder)  for 
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the  addition  of  t  part  of  avidlable  chlorine  per  million,  to 
ail.  per  million  gaHons  ^  cost  of  bleaching  powder) 
for  15  parts  of  awaHafala  chlorine  per  railfion. 

These  oasts  tnehide  the  coat  of  chloride  of  lioK.  vun^. 
tanks,  labour,  &c,  and  are  much  lower  than  iMte 

jiven  for  treatment  with  electrolxttc  hypachloritca  jnk 
ueed  at  the  sewage  works  by  Digbpr  (tha  Swwyar,  soL 
XXX.,  No.  77S,  p.  0S7)  and  Snenton  in  i^ofs  and  ncmtlf 
repeated  Shenton  (tha  5a«ltofy  Iteeard,  voL  sSu.. 
No.  toil.  t909,  p.  39S>,  wKidi  vary  from  je.  9|d.  pv 
million  fisUona  for  tha  adndon  of  1  part  avalubla  cfaleriK 
per  miluon  to  19s.  for  5  parte  available  chlorine  ptr 
millioo.  axchisive  of  charges  for  pUnt,  storage  tanks,  aad 


This  dilferenee  in  cost  is  accounted  for  by  the  fsa 

that  the  tatter  investigators  estimate  the  cost  of  avaibUt 
chlorine  produced  electrolytically  at  the  works  at  lod.  per 
Ulogram,  whereas,  using  bleaching  powder,  it  dMttM  Ht 
e«eeed        per  kilogram. 

Wmie  Prof.  Phelps's  investigations  aBord  very  vaiuaUt 
information  and  add  considerably  to  the  iterative  on  the 
subject  af  stariUsi^nn  of  sswaga  and  aswage  aflhtems,  bis 
suggestions  in  regard  to  the  degree  of  disfaifaetion  are  epes 
to  objection,  especially  when  applied  to  EmdMi  eOoAtieas. 

In  considering  this  matter,  tha  dlfcranca  betwm 
.American  and  English  conditions  muSt  be  boma  in  BUDd, 
not  only  in  regard  to  tiie  chemkal  comporition  and  bactenal 
content  of  the  sewage  or  effluent,  but  also  to  the  probablr 
more  important  point  of  the  conditions  of  discharge. 

Speaking  generally,  from  both  points  of  view  Ameriran 
conditions  are  the  more  favourable,  as  not  only  is  th* 
sewage  more  dilute,  but  also,  as  a  rule,  the  relativ 
volume  of  the  river  into  which  the  efBuent  is  disch-irj^Hi 
is  much  greater  than  in  the  majority  of  English  cases. 

In  the  case  of  the  Boston  sewage  experimented  upon.  tV 
bacterial  content  was  only  s.ooo.oco  pt  r  c.C.  as  comparH 
with  from  30,000,000  to  30,000,000  per  c.c.  in  the  case  cf 
an  average  English  donteatic  sewage. 

Further,  it  has  been  found  iSaX  English  effluents  ol 
satisfactory  chemical  composition  may  contain  as  nuny 
as  100, noo  (oli  organisms  prr  c.c. 

It  is  therefore  doubtful  whether  such  a  degree  of  <lj»- 
infection  as  proposed  by  the  author  might  not  in  Cfrrt.-un 
cases  give  rise  to  an  undue  sense  of  security,  especially  m 
no  reference  is  m.ade  to  the  treatment  of  the  large  volutn«« 
of  storm-water  which  ar*^  discharced  direct  to  the  riv<T', 
from  numerous  storm-water  overflows,  a  question  whit'a 
is  intimately  connected  with  the  subject  of  the  disiofecliM 
of  sew.ige  pffluents. 

In  the  final  chapter  is  dentribed  some  very  inter'stin; 
work  carried  out  in  connection  with  the  methylene  \>W 
test  proposed  by  Spitt.i  W  'tN  pr' liinin.irv  ^tandardis-irion 
for  any  particular  eOlucnt.  thU  tc-st  would  appear  to  afforJ. 
in  a  very  simple  manner,  valuable  information  in  regtri 
to  the  stability  of  sewage  eflluents.  As  carried  out  bv  fff 
author,  the  test  allows  finer  distinctions  to  dr.-iw 
between  stable  and  unstable  effluents  than  is  the  cas' 
lh<>  ordinary  incubation  test,  which  classes  an  rtf!ii*r.' 
cifhiT  as  non-putr"-factiv»*  or  putrrfactiv'-,  without  r'-f'T-n"' 
In  the  dfgrer  of  putref.iction.  It  would  int'-resting  ri 
know  how  far  such  a  colour  test  is  applicable  to  fS» 
eflluents  from  trade  sewage. 

Edward  Aaocsv. 


OCF. WOCRAPHICM.    ISVESTICATJOSS  IS 
THE  .MI.AMir  .iSn  MEDITERKASEAy. 

\\7r.  ar.'  informed  that  a  I)aIli^h  expedition  has  just  IH 
out  from  Copenhagen  with  the  intenti(m  of  canjisg 
out  renewed  investigations  along  the  .Atlantic  Slope  and  In 
th<-  .M'Hliierranean.  The  leader  of  the  n^w  expedition,  s« 
of  the  earlier  Danish  expeditions,  will  be  Dr.  Joh^ 
Schmidt,  who  is  well  known  for  his  previous  .Atlar.ti: 
work,  especially  on  the  eel,  and  he  will  be  accompar.:'*) 
l>v  thr*  following  men  of  science  ; — J.  \V.  Nielsien.  hvdr<v 
i^r.Tphpr :  C.  H.  0<tenfeld  and  O.  Paulsen,  pjanliton 
'.prcialists ;  Svcn  Palitsch,  specialist  in  >;h::miv»rv  I  n'; 
Carlsborg  I.nboratory  in  Copenli.ij;<.>!  ;  and  a  ljj».Mi">(..  .  i 
at^iifiint.  The  vess<»I  is  the  research  steamer  Thor,  of  i""' 
Danish  Government.    During  the  first  part  of  the  cru;s»'. 


Digitized  by  Google 


NATURE  413 


June  2,  1910J 


in  th«  waters  of  Iceland  and  the  Faroe*,  the  investiga- 
tions will  have  .1  more  official  character,  being  carried  out 
.'It  the  expense  of  the  Danish  Government  and  as  part  of 
the  international  scheme  of  work,  'llie  second  part  of 
the  cruise  will  set  out  ifi  the  be^nning  of  July  from  some 
tnglish  port.  The  expenses  of  this  portion  of  the  expedi- 
tion will  be  defrayed  part^  by  tlie  CarUberg  Institution 
ff  Citpenhajjen,  which  does  so  much  (or  the  promotion  of 
siience  in  f)enmark,  partly  from  piivate  SOUrCet. 

Itoth  in  ilie  Atlantic  and  Nfediterranean  the  expedition 
will  work  over  waters  which  have  been  already,  for  a 
gre.it  part,  investigated  by  the  TAor.  It  i»  not  proposed 
to  devote  much  time  to  the  Athuitic  region  south  of 
Irel.ind,  and  there  is  the  less  reason  for  doing  so  as 
previous  workers,  especially  the  Prince  of  Mon.nco, 
Schmidt,  .ind  the  Irish  investigators,  have  already  done  so 
much  there.  Nevertheless,  a  series  of  derp-sea  hydro- 
graph. r.il  Tv.i!lofi  from  the  south  of  Ireland  to  the 
foas:  .if  M.-irrii  i  o,  continuous  with  similar  Series  from 
Iceland  to  Ireland  and  through  the  Mediterranean,  will  be 
of  extreme  interest,  both  in  bit*logical  matters  and  as  a 
further  contribution  totvards  understanding  the  circulation 
of  the  wMtcrs  of  the  Athwdc  and  the  adjacent  seas. 

In  the  Mediterranean,  on  the  other  hand,  the  hydro- 
graphical  and  biological  conditions  are  only  imperfectly 
unoerstood.  As  is  well  known,  th«  Mediterranean  is  an 
almost  completely  land-locked  and  independent  ocean, 
with  an  average  depth  of  more  than  looo  fathoms,  d^icand- 
iag  at  places  to  jono  fathoms.  This  huge  ba^n  is  con- 
n'cfed  with  the  Atlantic  at  the  Straits  Of  Gibraltar  by  a 
n.irrow  sill  or  threshold,  which  Is  only  MO  fathoms  diep. 
Any  mixing  of  the  .\tlantic  water  with  the  Mediterranean 
wa..'r  ran  therefore  only  proceed  on  tlie  surface,  and  th« 
rt  nf\v.il  of  the  deeper  lajrers,  which  is  necessary  for  the 
development  of  an  abyssal  life,  and  which  actualhr  does 
rake  pl.ncr,  can  Only  be  due  to  the  oonditions,  evaporation, 
convection  currents,  but  mostly  wind  influence,  prevailing 
in  thA  Mediterranean  Itself.  On  the  other  hand,  it  seems 
r'Ttain  from  earlier  investigations  that  the  deep  water 
of  tlie  >fediierranean,  which  is  much  more  saline  than  the 
.Atl.intir.  occasional^  Or  normally  wells  up  over  the 
i)iir«hot<l  at  the  Straits  and  flows  out  into  tlw  Atiafltle  as 
a  d'v.p.water  current  with  a  northerly  direction.  A  farther 
interesting  topographical  feature  of  the  Mediterraneaa  \^ 
that  It  IS  divided  into  two  decjKwater  basins  W  a  sub- 
marine ridge,  which  stretches  acroes  between  SIdly  and 
I  unis.  and  is  only  about  150  fathoms  deep.  The  circul.i- 
tion  of  the  w.iters  within  the  two  deep  basins  west  and 
east  of  this  ridge  must  therefore  be  for  the  most  part 
independent.  The  determlnadon  of  the  diaracter  of  the 
water  in  the  two  basins,  in  all  layers  from  the  surface  to 
the  bottmn.  promises  results  of  more  than  usual  interest. 

The  h>drographicaI  observations  will  be  of  two  fcindc. 
physical  and  chemical.  TllC  temperature  and  s.iiinin  will 
be  determined,  as  also  the  dbcoion  and  strength  of  the 
currents.  In  all  depths  from  turfaoe  to  bottom,  in  accord- 
ance with  the  mast  modem  aiathods  employed  bv  the 
intemationat  investigations.  Entirely  new  methods  have 
also  been  recently  worked  out  by  Danish  men  of  scimcr.  1 
at  the  Carlsberg  Laboratory  in  Copenhagen  for  the  detpr-  i 
minaifon  of  the  chemical  composition  of  sea  water,  for 
example*  tin  ditsohml  gases  (O,  K,  COJ  and  the  alkalinity 
(concentration  of  H-ions).  ft  Is  probable  that  these  new 
methods  will  Arow  fresh  light  upon  the  factors  determin- 
ijg  the  dtfferences  in  the  occurrence  and  appearance  of 
ne  organic  life  at  different  depths  and  in  different  waters, 
differences  which  the  salinity  and  temperature  bv  theni- 
selvee  cannot  explain.  It  is  obvious  that  the  waters  m-.n- 
rioned  in  the  Atlantic  and  Mediterranean  offer  exceptional 
opportunities  for  such  an  investigation. 

On  die  biological  tide,  the  investigations  will  be  on  the  I 
hoes  followed  by  the  International  Council  for  the  Study 
of  the  Sea,  and  will  be  directed,  in  the  first  place,  to  th'- 
ehKtd.ttion  of  the  life-histories  and  bioIogV.il  ccnditions  of 
the  principal  fishes.  The  advantage  of  making  inv<siig;i- 
over  a  wide  .Tr^a,  as  from  Iceland  to  Morocco  and 
the  Mediterranean,  is  just  that  the  differences  in  the 
physical  conditions  arc  marked  on  a  larg'-  scale,  and  can 
be  MMMeclcd  dirertiv  ;is  muse  to  effrct  with  th<'  v<ry 
distinct  differences  in  thi  occurrences  and  biological  phrno-  | 
roena  of  all  orjjanisms,  from  the  floating  plankton  10  the 
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rt!ih(.-s.  One  of  the  most  interesting  piobb ms  here  wiJi 
thus  be  to  determine  the  relation  between  the  Atlantic  and 
.Mediterranean  fauiMs,  hOw  far  the  latter  is  dependent,  if 
at  all.  on  the  former,  and  the  differences  in  the  abyssal 
life  of  the  two  regions,  all  in  connection  with  the  phy^al 
and  chemical  differences. 


.4  .V£ir  AM  PER  IOMETER. 

A  NEW  aperiodic  millhi.lt  a:iJ  .uTijicieiiieter  for  con- 
tinuous  .iiui  :M.it!n^  currrnts  h.is  been  brought 
to  our  notice  by  .Vkssis.  Isenthal  and  Co.  The  operation 
of  the  instrument  is  based  on  methods  alrt.dly  tli  scribed 
by  Drude  and  Kleinenfic,  in  which  the  curteiu  to  be 
measured  is  caused  to  heat  up  thermojunctions,  thus 
•setting  up  indirectly  a  current  which  actuates  the  move- 
ment of  the  instrument.  The  novelty  in  the  present  instru- 
mvnt  consists  in  the  arrangement  adopted  for  combining 
fh"  action  of  a  number  of  tli' t  Lr.iijunction>  in  >uch  a 
;n.innpr  that  tliermocurrents  are  produced  of  sufticient 
magnitude  to  deflect  an  ordinary  pivoted  mo^'ing-coil 
instrument. 

The  thermocouples  are  placed  t:i  tl  j  four  .irms  of  a 
Wheatstone's  bridge,  the  movemtiu  b-  in^;  ci limited  ;o  two 
opposite  corners  of  the  bridge,  and  th--  1- ads  carrying  the 
current  that  is  to  bo  measured  to  the  mnaining  corner?. 
The  pH>l.ir:t:'  s  of  the  tht  ruu)!  I'Uplcs  arc  so  chosen  that  when 
the  br  l;!''  is  warmed  up  ty  thi  passage  of  a  cnrfnt  the 
•  ■l'^ctrtiuujti\ forces  set  up  in  th.-:  tijur  arrr.'^  L.Ti-[)irc  so 
as  to  send  a  current  through  th?  mi)V(-m-rnr.  ]  li'-  .irms 
of  the  bridge  are  adjusted  so  that  the  th- rmo.  !•  cti  t  urr-  nt 
passes  through  the  movrrfnt  v\itb>!ti;  pntf  ring  tlij  external 
circuit,  and  the  currt  i.t  fr<im  tin  >  \t' rnal  source  passes 
through  the  thermocouplr-s  witht  mt  rvtT-i  lii^f;  the  g.-slvano- 
mcter. 

As  the  d'»f!rrr5on'5  of  the  instrument  depend  on  the  heat- 
ing effect  of  th'-  lurrent  to  be  measured,  it  should  give 
correct  readings  for  direct  current  or  alternating  current 
of  any  wavo-shape  or  frequency.  It  seems  that  *ourct>  of 
error  might  be  introduced  by  Peltier  effects  and  changes 
of  temperature  of  the  surroundings,  and  it  would  be 
interesting  to  leam  to  what  extent  such  errors  are  appreci- 
able, ana  in  what  manner  thqr  have  been  compensated 
for. 

The  sensitiveness  of  the  meter  is  aaj  millivolts  wit'i  .t 
current  of  i  ampere,  and  its  range  at  an  amperemeter  can 
be  Increased  to  any  extent  by  the  use  of  shunts. 


GEOLOGY  OF  THE  LONDON  DISTRICT. 

'T'HF.  Geological  Survey  cannot  well  be  charged  with 
^  neglect  of  London,  except  in  the  matter  o7  six-inch 
maps,  a  want  that  will  probably  be  soon  seen  to.  From 
1864  to  1906  various  memoirs  were  issued  whith  deal, 
though  sometimes  only  partially,  with  the  geology  of 
London  and  the  neiehbuurhcod.  Two  of  these,  however, 
treat  of  the  whole  district  and  the  whole  of  its  geology, 
and  now  we  have  a  third,  in  which  the  results  reached 
by  many  workers  are  given  up  to  date. 

This  roeiMMr  may  be  said  to  have  been  done  by  Mr. 
Woodward  to  celebrate  his  retirement  from  office,  more 
than  a  year  ago,  and  a  remarkably  good  celebration  it  is. 
From  its  very  low  price  it  is  within  the  reach  of  all 
students,  and  we  may  hope  that  its  author  may  live  to 
rdit  many  editions. 

The  arra  described  is  that  covered  by  the  lately  published 
four  sheets  of  the  new  geological  map  of  London,  some 
errors  in  which  arc  duly  noted  on  p.  v.  After  a  general 
account  of  the  area,  five  pages  aic  cjiven  to  an  account 
of  the  various  beds  beneath  the  Chalk,  which  do  not 
come  to  the  Surface  here,  their  presence  underground 
having  been  proved  onty  by  borings.  These  consist  of 
Devonian  rocks,  at  the  base.  Red  Rocks  of  doubtful  age, 

'  Mrtnoirs  of  xht  Gtotogical  Survty,  Tl>«  r.»olo(jy  uf  lh«  Lomlon 
Oi«UKt.  By  H.  B.  Woodvard,  F.K.S  I'pw  riii  +  14}  +  p^au  <UM>d«>i : 
HU  MqcHy'*  Stationery  Office:  E.  StanfoM  :  Kdinburtb  ;  _W.  and  A.  K, 
JohouoB,  Lid.   Dublia;  Hodge«,  Figg-iund  Co..  >uc9.    Price  u. 
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Great  Oolite  beds,  possibly  some  Lower  Grconsand,  and 
in  pv^ry  boring  Ciault  and  Upper  Grecnsand.  The 
(HTii^sHMis  in  tb6  scrips  are  notable ;  we  have  no  certain 
Carboniferous  rocks,  only  a  possibility  of  Trias,  no  Lias, 
only  one  division  of  the  great  Jurassic  series,  and  no 
W'eatden  beds,  a  perfect  auecetsion  being  rencbed  only  with 
Ifae  Gaiilt. 

To  dw  detcription  of  the  Clwlk  nin«  pages  are  given. 
Mid  M  the  Middle  Mid  Lower  ^viaioat  are  found  only 
underground,  is  borlngi,  fiicie  are  Mocemed  chielly  with 
the  Upper  diafli.  The  lonee  of  tfie  whole  formation,  with 
the  disrinetive  fossils,  are  noted. 

The  Eocene  TertSaHes,  which  form  »o  large  a  part  of 
the  district,  talce  twenty-five  pages  for  their  description, 
which  are  followed  by  four  pages  on  faults  and  disturi> 
ances,  after  which  the  various  mpmbcrs  of  th'«  great  Drift 
series,  so  greatly  in  evid<*nc(.-  in  the  dist.-ict,  are  described 
at  some  length,  ih"  OUIcr  Drifts  witli  ''k'ven  pages  to 
their  credit,  the  (.In  inl  (.ind  allird)  Diift  with  thirteen, 
whi:,:  th-  tl->.  riptioK  of  th.-  \  :i!l.  v  Drifts,  with  their  flint 
impleni' rtls,  extends  to  twenty-three  paf»e». 

The  stratigraphic  s-ri'-s  tnds  with  Recent  beds,  the 
Alluvium  of  the  rivers  being  described  in  eight  pages,  after 
which  the  remaining  ten  pages  of  the  chapter  treat  of 
some  oJh'-r  mntfT-o.  nsm«>lv,  ^  H«crif)it!on  of  th"  T!innv>». 
its  tributnrits  .ind  its  buried  rivers,  floods,  fords,  old 
trackways,  a  short  account  of  the  growth  of  London,  and 
a  summary  of  the  physic.Tl  changes  in  the  district  from 
the  time  of  the  deposit  of  the  Chalk  to  the  formation  of 
the  Altuvium. 

The  question  of  water-supply  from  the  various  beds  is 
discussed  in  nine  pages,  and  various  other  eoooomic 
questions  in  other  ten,  which  conclude  the  wodc,  eicept 
for  the  lengthv  indes. 

The  plate  is  a  contOorMlMp  of  the  district,  with  a 
geologic  section  from  the  valley  of  the  Gade,  on  the  north- 
wMt.  to  bejKmd  diat  of  the  Darent.  on  the  eoudt^ait. 

At  (he  end  of  die  varioiu  lubjecti  a  B«t  of  die  chief 
worlcs  relatSog  to  eadi  b  given,  and  thU  will  he  of  much 
use  to  those  who  want  further  detail.  But  widi  thi« 
memoir  in  hand  nearly  everyone  may  know  as  much  about 
the  geology  of  London,  using  that  name  in  a  wide  sense,  as 
be  needs  to  know. 


BCOiiOMJC  ENTOMOLOGY. 

T  S  the  last  number  of  the  Jattmal  of  Ei  ouomii  Biology 
(vol.  v.,  pp.  9-17)  Mr.  W.  L.  Collingc  give*  some 
ititcresting  notes  on  the  form  of  the  egg  of  the  horse  bot- 
fly (Gastrophilus  equi),  its  attachment  to  the  horse's  hair, 
and  the  method  of  its  hatching.  The  narrow  end  of  the 
>ubconical  egg  is  not  simply  glued  to  the  hair ;  it  clasps 
the  hnir  by  means  of  a  pair  of  ridges  or  lips,  so  that  the 
.irca  of  attachment  is  like  that  of  the  ox  warble-fly  (Hypo- 
4<ermA  boinsy,  onlv  l«>ss  specialised.  With  regard  to  the 
mode  of  hatching,  Mr.  Collingc 'g  ohtervations  and  experi- 
ments eon6rm,  in  the  main,  the  etatameot*  of  Bracy  Clark 
and  Osborn.  He  found  that  the  e^  were  most  readily 
induced  to  kalch,  by  the  application  of  moisture,  from 
Hiateen  to  twenty  days  afto- .  hatching;  none  could  be 
induced  to  hatch  after  thirtjMs  di^. 

Mr.  R.  Newstead  deKrlbea  In  die  same  part  (pp.  18-22) 
a  couple  of  new  species  of  Coccidae  from  the  Congo,  which 
liv^  as  guests  of  ants  (Cremastogaster  and  Sima)  in  their 
n»<ts  in  the  hollow  shoots  of  plants-.  It  is  very  rarely  that 
insects  of  this  family  are  found  in  the  hollow  stems  of 
th»ir  food-pl.inls.  One  specimen  contained  a  minute 
l-pidopterous  larva  which  had  partly  destroyed  its  host. 

It  is  weIl,J<nown  that  economic  cntoniolo^jists  in  North 
.\merica  are  nun  h  troubled  by  the  ravaj^'  s  ot  ins  ets  pur- 
|X>sely  <ir  .i.  i  id<  nralK  iniport-  d  into  th^  ir  c<)unlr\  from 
I'.urop'  :  oni-  of  tin-  must  famous  of  these  is  the  fiipsv  motli 
W'trthclriii  dtspar).  Dr.  I..  ().  Howard  has  lal-K  d'^ 
Dfpf.  A^iii  .  Ii\ir.  Eiitom.,  lech,  her.,  ig)  described  som-^ 
parasit'  s  r<  ar' il  frtim  the  eggs  of  this  insect.  It  is  remark- 
itd'^  that  the  parasites — various  species  of  minute  HynK-no- 
pt-ra — all  cotne  from  Hungary,  Russia,  and  Japan.  I'"ti>ni 
(•tpsy-moth  eggs  imported  from  western  Europe  no  parasites 
could  be  reared,  and,  tliough  the  moth  has  been  in  the 
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United  States  for  more  than  forty  ye.irs.  n>t  .\.Tier:v<i» 
species  is  known  to  attack  its  eggs.  "  Nonomrasitism  of 
i'.  dtspar  by  native  species."  writes  Dr.  Howard, 
probably  due  to  the  character  of  its  egg-mas^.  wfaidi  if 
so  compact  and  so  thoroughly  pnitecfd  by  :ho  scales  n| 
iu  parent  as  possibly  to  disguise  its  character  from  spccifs 
unacquainted  wtth  It."  G.  H.  C 


ALTERATJOm  OF  THE  1}£I  EL0FMENT AXD 
FOHMS  OF  F/.ANTS  AS  A  RESULT  OF 

ENl'/ROiXMFXr:  ' 
'T'HE  fungus  Saprol'-tjn.a  is  choien  .la  an  tA^nijjie  air,  < ,  , 

the  .ower  plants.    This  fungus  lives  on  dead  in>^> 
.md    shows    three  disiinci    :»tages   of  its    developm«rn;  -  j 
II)  vej^etative  j^rowji  of  tl)e  mycelium;  (j)  a>' \ual  r?pt>  I 
ductwn  by  uiutile  zoospores ;  (3)  sexual  r-  inoduttiun 
male  and  female  organs.    Under  ordinary  londition* 
ihiee  stages  follow  one  another  quite  regularly  until,  a':  : 
the  ripening  of  the  resting  spores,  the  fungus  dies ;  i-u:- 
according  to  the  special  conditions  of  every'  sii'g'^.  •• 
pos^Ue  to  produce  them  as  we  desire,  and  aU:>  to  iStx 
thvr  siKcession.     Under    very    favourable  conditions 
nutrition  the  fungus  must  continuously  grow,  without  Iw, 
propagating  and  without  dying.    Numerous  otfasr 
plants,  as  fungi  and  algae,  show  the  aame  relaflem 
environment. 

Flowering  plants  present  far  more  difficulties,  in  t^- 
sequence  oif  their  vtij  oompUcated  structure.  Stmfv- 
mmm  FmekH  is  taken  to  show  how  far  the  de%elopme-: 
of  such  a  pbuit  depends  on  envhfonineat.  S^-mpeni^iR' 
appears  as  a  short  stem  covered  with  thick  sappy  kam. 
we  call  this  form  a  reectfe.  The  roaettes  prodtM  la  »& 
.■i$>:xual  way  new  daughtsr-roeettes,  of  which  each  cbbr- 
CO  flower  under  5uit;^le  conditions,  :ind  dics  after  th^ 
ripening  of  seeds.  The  state  of  a  plant,  destined  (O  HowK 
but  without  recognisable  rudiments,  is  called  npe  i^ftmif^ 
1  he  foi  aiaiion  of  the  inflorescence  consists  of  three  eMCOt^ 
stages: — (1)  the  lenf^th'.ninfi  of  th-  sl'-:ii  ;  (j)  the  prods;- 
tion  of  sevet  ul  Li  aath'  at  tlie  top ,  (3)  t^"  ^i*^  *' 
llowers. 

I'nder  very  favf>urablt   conditions  of  nutrition,  a  ro-^ 
ri[>.    t.i  tlow-r  can  b<:  transfontvd  apain  i-i-o  .1  \-  :;-:3t:-.  ■ 
one,  wh)ch  mu*l  always  grow  without  s'  \u.ii  r-  prodi; 
In  blue  light,  during  March  and  April,  a  U  r.;;th  n  r.^;  c;  :  - 
rosette  ripe  to  flower  takes  placf.  but  with  >ii'  nawrr.r... 
Sucli  a  l-iigthening  of  the  stem  is  whollv  ind  pendent  ••! 
Ilowering.  because  all  ros.^tto.  al^.o  th-  yoon^--.t  ones,  3" 
able  to  lengthen  in  red  light.    On  th*'  other  h.md.-h;  f^ow^r- 
can  result  without  lengthening  when  the  rosctnf*  arr  r\- 
poscd  to  a  high  temp'-r.itme.     I  he  production  of  flowe.-in^ 
branches  can  be  prevented,  the  inflorescence  at  the 
having  but  a  single  flower.    In  <-        conditions  numeric-- 
branches  are  to  DC  found  on  the    .aole  stem.  e%en  in 
axils  of  the  old  leaves,  particularly  as  the  result  of  injuiK- 

We  come  to  a  new  aeries  of  forms  by  replacing  flow«r» 
bv  leaf-cosetlei,  which  can  be  produced  on  all  parts  of  tl>» 
inflorescence,  even  on  Ihe  flowering  branches,  alooe  V 
mingled  with  flowers.  The  plants,  of  which  the  •> 
flomoence  beais  rasetlcs,  do  not  die  at  the  end  of  wmaifr 
as  1*  normal,  but  live  another  two  or  more  years,  appes- 
ing  in  peculiar  forms.  It  can  be  shown  that  flower*  v->T 
in  an  exceedingly  high  degree  under  certain  osnfido^ 
The  number  and  arrangement  of  all  wembert^  —Jp***; 
petals,  stamens,  and  carpels  can  b*  alttfed.  Furtiw 
strikin^j  variations  of  the  normal  forma  OppeOf  1*  9ie^ 
artificiallv  modified  flowers  by  the  transformathm  of  arpa» 
into  p'  tals,  of  p-Mal*  into  Stamens,  of  stamens  into  pWJ* 
and  into  carju  ls.  Experiments  were  made  to  answv  the 
Ljuestion  whether  alterations  of  flowers  can  be  transmlt^-M 
For  such  researches  Semper\-\vum  acuminatum,  which  pr  - 
duces  easily  ripe  sct-ds,  was  used.  Th'-  seeds  of  flow** 
artificiallv  altered  pnd  seif-fertilised  Rave  rise  to  t^-ern- 
one  secdlinR<,  :lrnoIl^;  which  four  show.-i  surpri»ng  d^•^ 
tions  in  tfieir  flowers.  With  two  seedling*  all  the  flow't- 
weie  gr-'atlv  altered,  and  presrnt>d  soin.'  of  the  alteritior* 
of  the  mother  plant,  especially  the  transformation 
Stamens  Into  petals.    The  experiments  are  b^ing  continu*J 

I  Abftract  of  ih«  Crowiaa  Ltcturc  ddUcred  ax  Um  Rajal  SocMqr  « 
May*6lvPlNiaKM»<. 
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i'LASTS    OF    SCOTTiSn  LOCHS.' 

J\  N'    interesting  account  of  the  lochs  of  Kirkcudbright- 
shire,   Wigtownshire,    Fife,   and    Kinross,    and  the 
plants  that  grow  in  them  and  on  their  shores,  is  given  by 
Mr.  ij.  West  in  a  pap«r  recently  published  by  the  Royal 


tli;.  t  — An  txiiinpic  ol  a  » tnU-t jij>"%ril  hi^hUrO  I'j*-"h — I.och  <»rcnnoLh  (by  (. airntmort.'  ol  t-'Iccti. 
\^iew  from  lUc  north-wc«t  end,  i<Hikin£  %nuth.  'l^r  landy  ui>«  arc  ni>t  welt  nhown  a«  the  s-rnle 
ii  %o  unall.    Thu  loch  hat  scarcely  any  liliutal  vtKctaiiuii. 


Society  of  Edinburgh.  This  is  the  author's  second  paper 
on  th**  botanical  aspects  of  Scottish  lochs,  and  includes 
many  valuable  details  r<-lating  to  the  districts  investigated. 
'I  he  systematic  list  of  plants  shows  the  distribution  of  each 
plant  in  all  the  areas  studied,  and  other  particulars. 
IVtails  are  gi%'en  respecting  the 
ph\>ical  characteristics  of  each  luch 
and  its  surroundings,  and  everything  of 
interest  is  described  from  a  botanical 
point  uf  .  view,  especially  the  plant 
:i»ociations. 

Ihe  lochs  of  north-west  Kirkcud- 
brightshire arc  chiefly  of  the  highland 
type,  i.e.  having  considerable  elevation 
above  sea-level,  water  more  or  less  peaty, 
barren  sandy  or  stony  shores,  scarcity 
of  those  plants  having  leaves  that  float 
on  the  surface,  and  having  such  marsh 
»'.-getation  as  may  exist  chiefly  on  lh>- 
western  side,  because,  owing  to  th<' 
prevailing  westerly  winds,  the  erosive 
power  of  the  waves  on  the  eastern 
shores  prevents  the  development  of  a 
Uttcval  flora  there,  besides  which  many 
plants  associated  with  the  richer  ftxid 
•>upply  of  the  lowland  lochs  are 
iibsent. 

In  south-east  Kirkcudbrightshire  there 
are  comparatively  few  lochs,  and  these 
are  mostly  of  the  lowland  type,  i.e. 
having  a  relatively  small  elevation 
above  sea-level,  non-peaty  water,  muddy 
«>r  marshy  shores  which  are  fre- 
i|u>ntly  covered  with  marsh  plants, 
an  abundance  of  plants  with  floating 
leaves,  and,  although  large  lowland 
lochs  usually  have  their  marsh  vegeta- 
tion chiefly  on  the  western  shores, 
»uch  is  not  the  case  with  small  lowland  lochs,  besides 
which  certain  plants  such   as  Itoetes  laeustris.  Lobelia 

*  "  A  Furlh«r  Contribution  to  .1  Cumiiaraii^e  Stui!v  of  the  Dofninant 
^haoT'onamir  and  Hieh'f  C'\p"'U»n'if  Fl""'  of  .Vui»iic  llatiii  in  Scoltiih 
l.*k«»."  Py  G»orge  Wt-i.  Willi  ti  platrv  Pror.  Koy.  Soc.  Kdin. ,  ve>-ion 
tgo^to,  vol.  ««>.,  part  ii..  No.  f..    Pp.  65-191.    Pric*  yf. 


Dorlnianna,  &-c.,  which  are  usually  associated  with  peaty 
water,  arc  absent. 

Wigtownshire,  which  is  remarkable  for  its  great  tracts 
of  treeless  peat-moor,  affords  examples  of  both  kiiuls  of 
lochs.  Those  sheets  of  water  that  are  situated  on  the  open 
moors  resemble  highland  lochs  in  their  general  features. 

  'I  luise  lakes  that  arc  within  the  zone  of 

nitive  agriculture  are  decidedly  of  the 
lowland  type. 

In  Fife  and  Kinross  a  few  lochs  of  a 
^^^J  semi-highland  character  may  be  found 
on  the  higher  hills.  The  greater 
J  number  of  the  lochs  in  this  district. 
^  however,  are  distinctly  of  a  lowland 
type,  and  many  of  them  have  a  very 
rich  flora,  comparatively  rare  plants 
often  occurring  in  great  abundance  ;  the 
greater  number,  however,  have  had 
their  natural  features  considerably 
altered  by  the  hand  of  man.  In  some 
parts  new  lochs  have  been  created  by 
the  construction  of  dams,  &c.  In 
other  places  shallow  sheets  of  water 
that  could  be  put  to  no  useful  purpose 
ha%'c  been  drained,  and  the  sif's 
utilised  for  agriculture,  whilst  in  a 
few  cases  lochs  arc  used  as  receptacles 
for  sewage.  The  only  lochs  of  this  ar»'a 
that  retain  their  natural  conditions 
nre  the  smaller  ones  on  the  Cl>*i'>h 
Hills. 

On  account  of  the  comparative  lack  nf 
knowledge  respecting  the  ecology  of 
aquatic  and  semi-aquatic  plants,  the 
author  considers  that  it  is  premature  to 
.•ttempt  at  present  the  grouping  and 
generalising  of  sets  of  observed  phrno- 
mena  relating  to  their  distribution. 
In  the  seven  areas  investigated,  about  175  lochs  have 
been  visited  ;  these  vary  in  size  from  what  are  practically 
inland  seas,  such  as  Loch  Ness,  to  mere  ponds,  like 
Lochan  Diota.  These  lochs  have  to  a  considerable  eMeni 
their  individual  floristic  peculiarities.  .Tnd  this  fact  inhibits 


t'ta.  1.  —An  example  of  a  Urge  UkIi  iIic  wmil  -hi^Uerrd  woicrii  margin  ol  whith  iia>  an  atiundJini 
vecetanon— I'och  Ken.  View  near  NewCilloway  from  the  wm  <hore  looking  nocih,  tbowin^a 
Urge  auocialion  aX  .Vym/^ara  lult»  cutendmic  along  the  luch  for  about  a  quarter  of  «  fnil« 
outside  a  lonc  of  .Surf  hi  la^u tin's.  The  water  ovv  th*  Nyinplue  area  n  from  a  to  7  feet  deep. 


the  process  of  condensation  of  such  features  into  a  short 
summary.  The  lochs  may,  of  course,  be  grouped  in 
accordance  with  their  striking  physical  characteristics, 
such  as  elevation  above  sea-level,  exposure  to  wind,  nature 
of  shore,  depth  of  water,  condition  of  the  bottom,  whether 
rocky,  stony,  sandy,  clayey,  muddy,  itc,  kind  of  water. 
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whether  peaJy  or  non-p«aty,  rich  or  poor  in  plant  food- 
salts,  4c.  ;  and  thifse  characters  very  larjjely  depend  upon 
ihe  phy»iographical  features  of  the  surrounding  country. 
When  the  combination  of  such  factors  respecting  any  loch 
is  known,  the  plants  likely  to  be  found  there  may  be 


Ki<'.  .\n  c\am(Jc  u  %niAll,  HHO«wKji(  »inO-»)KUrrcti  w.|ni-biEhlAncl  l<x'h  ihc  western  margin  of 
wliiiii  h«»  a  fone  erf  mar»h  vegrtaiion— l.och  Dour,  I'lcivh  HilN.  Vi**  uf  wcM  wdi  frura  the 
Mjuth  end,  liokinK  north-«rc«1,  showing  Cnrfx  r**tfrata  borticring  ihc  ue-it  %iflc  of  the  loch.  The 
darker  fwlch  ttam^ing  out  of  ihe  water  on  the  right  i>  an  a««ociaiioo  of  Bt/tiiutMm  lii»0n>m. 

roughly  indic.ited,  but  this  apparent  simplicity  is  frequently 
modified  b>  other  agencies. 

The  L-\ws  which  govern  tlic  geographical  distribution  of 
aquatic  plants  cannot  b<'  fully  understiKxi  until  science  ha>^ 
revealed  more  facts  regarding  thf  ecology  of  the  plants 
than  it  at  present  possesses ;  ii  i*  thern- 
fore  futile  to  attempt  the  deduction  of 
general  laws,  with  only  an  inadequate 
knowledgt^  of  the  phenomena  to  be 
generalised.  During  the  last  gn-at 
Glacial  epoch  it  is  certain  that  all  form* 
of  the  higher  plants  were  banished  frmn 
tlie  gr»'ater  portion  of  Scotland.  To- 
ward* the  end  of  that  era,  as  the  mantle 
of  ice  and  snow  began  to  retreat,  sit 
would  plants  encroach  again  over  th* 
country  from  the  region  to  the  south, 
where  its  influence  had  been  less  sevrrr. 
What  precise  causes  influenced  most  thi< 
gradu.il  northward  march  of  aquatic  and 
t-.'rrestrial  plants  cannot  now  be  deter- 
mined, but  probably  they  were  such  as 
aflect  the  distribution  of  plants  at  the 
present  day.  The  plants  no  doubt 
followed  the  line.s  of  least  resistance  and 
greatest  traction,  not  only  in  their  geo- 
graphical advance,  but  also  in  their 
adaptations  of  structure  and  function  to 
tlt>»  varying  en\  ironmenis.  Those  lines 
must  necessarily  be  ramified  and  in- 
volved, perhaps  to  an  insoluble  degree ; 

on  thent  are  the  secrets  of  plant 
j;-i>graphy  to  be  discovered,  on  the  basis 
of  physiological  anatomy  and  plant 
p-iv  chologv-. 

By  such  methods  a  most  interesting 
inquiry  would  be.  What  is  the  equi- 
li'>riura  that  has  b«^n  attain>-d  between 


flora,  but  between  the  flora  and  fauna  as  well;  and  r.  is 
at  present  impossible  to  set  down  a  complete  satisfaaon 
statement  of  the  ecology  of  any  tingle  group  of  aqua:ic 
plants.  We  must,  therefore,  for  the  moment  leave  thf 
final  generalisation  of  the  causes  which  govern  the  di>. 

tribution  of  plants,  and  content  our. 
selves  with  the  routine  work  of  taking; 
evidence  of  that  which  occurs,  not  beiiii; 
too  eager  to  surround  ourselves  «-it^ 
metaphysical  hypothecs  which  seek  to 
explain  the  observed  phenomenon  b;  5 
noumenon,  nor  to  cloak  our  ignorant 
and  delude  our  senses  with  vague  coc- 
cepts  that  transcend  actual  demonstrj. 
tion,  and,  when  anaUsed,  explain  to  ou: 
intelligence  nothing  whatever. 

.Again,  the  restriction  of  certain  plini« 
to  particular  localities  may  be  accounted 
for  by  observing  that  they  are  ii; 
adapted  for  any  mode  of  dispersal  t. 
which  they  are  likely  to  be  8ubject«d 
it  is  then  difficult  to  understand  ih«-.- 
introduction  to  their  present  sltiutx)r 
It  is  not  easily  explained  why  E^ikIhm 
limosum,  Carex  rostrata,  PhragmtUt 
communis,  and  others,  should  be  k 
widely  distributed  about  the  marpns  cl 
all  kind*  of  lochs,  whereas  ( ladauK 
Mariscus.  an  equally  dominant  sp(d«i 
should  be  restricted,  in  the  ar»-as  unir 
discussion,  to  a  few  places  in  Wigtowr. 
shire.  When  the  subscicnce  of  pUe;- 
ecology  has  taught  us  the  full  facti  re- 
garding the  relationship  existing  bet»«r- 
organism  and  environment,  then  shall  »■ 
be  able  to  generalise  sets  of  phenom^iu 
regarding  the  geographical  distribut.v- 
of  w.itpr  plants  to  some  useful  purpo*- 
The  study  of  the  plants  of  the  lochs  suggest  thar 
aquatic  plants  have  not  always  had  their  origin  Irorn 
tcrr>-.frial  fornts  that  had  been  forced  into  the  wat<"r  br 
more  robust  competitors  on  the  land,  as  is  sometitn-!* 
stated,  but,  more  probably,  because  certain  mutable  fofni» 


I  1,..  4. — An  cum|>I«  ui  a  Miukil  anu  »nalk>w  iowkaiui  tuch  hariog  an  at>umlaai  vegctaxion— Otio^s 
Loch.  Utowinx  a  ponioQ  u>  a  Urge  aMooMioa  of  Pf.'tfomium  timfkiettim  on  the  aaier 
(orcground.  and  iSe  tiank  beknr  the  tree*  ca%'ered  vith  manh  planis  wcti  as  iSitrtz  r»^'U 


th-  forces  of  resi*tanc»  and  miction  that  has  caused  certain  have  exhibitod  a  tendency,  as  »ome  do  even  now,  to  f«i' 

«p*^ies  to  arrive  at,  and  remain  in,  restricted  areas?    This  on  the  aquatic  habit,   that  mode  of   living  being  moit 

i«  a  subject  bristling  with  difficult  chemical  and  physical  agreeable  to  their  requirements.    Some  plants  form  th«n- 

romplications,  combined  with  the  various  influence*  result-  selvrs  into  dense  associations  consisting  of  one  speci-"?  onl). 

ing  from  the  never-ceasing  action  and  reaction,  not  only  whiih  spread  over  considerable  areas,  and  not  only  pr«- 

b^;we,'n    the  different  members   and   associations   of  the  vent  others  from  growing  amongst   them,   but  >fjr  ^ 
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yenr  exifnd  their  borders  at  the  expense  of  neighbouring 
plmts.  In  the  vanguard  of  such  colonies  there  is  doubtlesji 
icrv  kwii  competition  for  the  space,  and  the  weaker  or 
l-s<.  suitably  adapt' J  sprt  ies  wiV.  bi"  slowly  driven  before 
t^io  stronger.  This,  however,  is  uiilikfly  to  go  on  ron- 
[muouslv,  bc»'nu«»  the  stronger  '.pfrii-s  will  vouih  t  nr  lati  r 
iiii—t  with  physical  or  chpniiwi!  barriits  vvhiLli  is  ill 
actap'  ■!  :<.•>  'jverconie,  but  to  which  x\\-:  wt  nk'-r  spfH'ics  may 
t""  Wit?:'!  adapted.  Qutti^  c<i:nmonly,  it  is  not  that  com- 
p'sition  for  available  '^pnce  is  so  great,  bin  th.it  th''  loi  al 
rondition-i  f;ivour  th.'  (kjtiiiiia-it  growth  nf  a  fi  w  ituiividu.i  1 
Sfx-i  ios.  ( )n'^  freqiiTitlv  finds  normal  trrri'slrial  or  riiai>^h 
s(>^irs  taking  on  llip  aquatic  habit  :  instance  Ranumulus 
namwu/a,  Juncus  supinus.  J.  acutiflorus.  Peplis  Porlula, 
Ik.,  but  always  of  their  own  free  will,  so  to  speak,  i.e. 
hf  the  exorriso  of  the  Wbtfe  power  of  .-idaptability,  which 
is  morf  or  less  the  comman  poasession  of  all  plantSi 

From  anoriwr  aspect  of  {nter<<st!ng  subject  it  wppetrt 
that  other  causes  for  variation,  with  the  consequent  pro- 
Aiction  of  new  fornis,  lie  In  the  fact  that  although  the 
coaditioos  for  plant  life  are  so  often  remote  from  tho 
ideal,  yet  the  plastic  power  poaseiaed  by  plants,  enabling 
them  to  adapt  themselves  to  the  rartous  combinations  of 
cdaphte  and  ctimadc  conditions,  is  so  great  tluit  thete  are 
romparatively  few  spots,  where  existence  Is  possible,  in 
fthkh  some  plant  or  other  is  not  able  to  thrive  and  carry 
on  its  metabolic  activities.  Now  In  order  to  m.nintain  a 
proper  tone  of  health,  a  plant  has  of  npfes«5ty  to  respond 
in  suitable  ways  to  all  the  varying  external  impressions. 
A  pl.int  is  therefore  in  a  constant  and  continual  state  of 
chri -i:;' ,  invint;  to  the  nevcr-c  -a^ini;  iii' rli.inical,  physical, 
and  i  ll  tuic.il  «,  h.nnges  of  its  uii>,tabl'  r'n\ ironmnnf .  The 
plastic  nature  of  many  plants  enables  th -iti  tn  tnorlify  their 
rrp.in*  in  rcciprocitlon  to  anv  fairlv  ronstant  set  of 
•nvironment.Tl  conditions,  and  it  is  in  thi-;  endeavour  to 
a'loinmodate  thpm«»elves  for  the  m.-iintrnance  of  healthy 
'■^'"t^'nTi'  in  plai  '  ■-  that  .irr'  -  ith^T  inhn<;pitable  Or  too 
I'a^urious  that  r-rtain  (I'-viat'niis,  "ith'-r  tix'-rl  or  frnn^iopt, 
frn;n  the  usu.il  funii..  of  nioir-  nnrmal  environrm^nts  arr- 
tr,  b"'  .-icrounted  for.  and  such  variations  occur  in  almost 
•v^rv  Ityh.  That  some  of  such  variants  may  doubtless  be 
rorrrrn<Ki  in  the  origin  of  new  species  and  varieties  is  the 
irr.presiiion  received,  but  other  causes  also  contribute 
tow.irds  that  process. 

Tho  r.ipid  increase  of  aquatic  and  marsh  plants  in 
rrvrvoin  that  are  used  for  the  public  water  supply  is 
McasionalW  a  matter  of  anxiety  and  expense  to  the 
owners.  Enormous  sums  of  money  are  frequently  paid 
bj  public  bodies  for  advice  respecting  the  construction  of 
"*mtAn  to  persons  wholly  wnacquatnted  with  the  local 
;:  'ol(^al  features,  as  well  as  with  the  flora  and  fauna 
of  the  district.  Whilst  it  ts  veiy  unwise  to  construct  a 
THenroir  over  a  geological  fault  and  expect  It  to  hoM 
wit«r  (and  this  has  been  done),  it  is  equally  vain  to  make 
1  Shallew  reservoir  In  the  line  of  the  constant  migration 
*f  water-fowl  {i.e.  between  their  resorts^  and  expect  it  to 
•nalntrfn  a  freedom  from  water  plants.  The  greatest  depth 
«  which  aquatic  plants  will  flourish  in  Scottish  \\  af.  rs  is 
about  40  ferf.  It  is  very  unlikely.  ho\vev*r,  that  the 
ipwies  cnp  i'ii.  of  growing  at  such  a  d.  pth  will  '•ver 
b*MfTie  .T  nuisance  in  a  reservoir  :  but  at  a  d'  [Hh  of  so  feet 
1*  "vill  be  found  that,  in  suitable  w.iirr,  Ttiany  species 
i.ipablo  of  giving  trouble  will  flourish.  I'pon  considera- 
r.on  of  these  f.acts,  it  seems  advisable,  as  a  prevention 
■Jg.imst  the  (ieV'-lopment  of  wafer  plants,  to  construct 
r^vnoirs  with  sides  so  steep  that  a  minimun*  depth  nf 
f'^>m  30  to  5  ^  f»r-?  will  h"  rrriint.Tir"-'!  within  n  f«nv  ^ards 
tlip  ir.iti;a'.  Mi  ■■■^■1  .vi  r,  t'l-  '.'■.^•■z,  ur.|r<;s  of  ti.atura! 
I'^cis,  shnaid  fa.  .  rl  with  stoneworlc,  which  will  further 
"nped*  "h"  iT^^owh  of  plants,  as  well  as  prevent  4fis- 
coloration  of  the  water  bv  wrrve-erosion. 

The  IJ4  figures  contalrn-d  In  th-  presi  nt  paper,  tfljjether 
w  Jh  the  110  which  illustrate  the  author's  previous  publica- 
'">n  on  the  same  subject,  form  an  interesting  and  in- 
"njctive  series  of  views  of  the  vegetation  of  Scottish  lochs 
worn  rin  ecological  aspect. 

•n  a  comparative  table  the  plants  are  arranged  in  seven 
''"'ioRiral  groups,  in  «ach  of  which  the  species  found  in 
P^'itv  .md  non^atv  lochs  are  indicated  with  the  depths 
^  Which  they  grow.  The  list  of  plants  contains  some 
"K'.v  rerords  for  the  districts. 
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UhiVERSiTY  AND  EDUCATIONAL 
tNTELLlGENCE. 

C.\MBi(ii"  i-  111  \  ;c. -Chancellor  has  published  to  the 
Senate  a  minutf  of  tlir  council  of  Trinity  tiiollege  support- 
in;;  tin;  pl'-a  (or  tlv  ^-srablishment  of  a  professor^hij)  of 
bio-chemistry,  and  stating  that,  with  the  view  o!  making 
increased  provision  for  higher  teaching  and  n  s'  in  h  m  tlutt 
subject,  |H;nding  the  establishment  of  a  piuicbsorship,  the 
college  has  appointed  Mr.  V.  G.  Hopkins,  at  present  reader 
in  chemical  physiologj',  to  a  pralectorship  in  bio-chemistry, 
and  proposes  to  elect  him  to  a  fellowship. 

The  General  lio-ird  of  Studies  will  shortly  proceed  to 
appoint  a  university  lectur<T  in  niatheniatics  in  succession 
to  Dr.  Hobson.  The  appointment  will  be  for  five  years 
from  October  1.  1910.  Candidates  are  requested  to  send 
their  names,  with  testimonials  if  they  think  fit,  to  the 
Vk»ChaneeMor  on  or  before  Saturday,  June  4. 

Mr.  R.  H.  Lock  has  been  approved  by  the  general  board 
of  studies  for  the  degree  of  doctor  in  science. 

Mr.  A.  J.  N.  Tremeame  has  been  approved  for  Ibe. 
diploma  to  anthropology.  This  Is  the  first  that  a  diptoma 
has  been  granted  in  this  Sllbiect.  ^ 

The  board  of  agricultural  studies,  in  consultation  With 
tho  president  of  the  Royal  Agricultural  Society,  haa 
nominati  d  Mr.  F.  R.  Salter'to  be  the  Gilbcy  leetnrcr  00  Ae 
history  and  economko  of  agriculture  for  ons  year  from 

Octolxr  I,  1910. 

.\t  the  closing  ceremony  of  session  1910-11  of  the 
Univorsitv  Coll  ^-  of  North  Wales,  Bangor,  to  b.-  held  on 
Friday,  June  24,  Dr.  J.  J.  Dobbie,  F.R.S..  principal  of  the 
Governm':-nt  Laboratories,  London,  will  deliver  00  addrtiS 
on  '*  Museums:  their  Aims  and  Methods." 

Os  .Mond.iy  evening,  May  jj,  on  the  invitation  of  the 
Rector  of  the  Univerrt^  of  Berne,  Prof.  Schiifcr.  of  Edin- 
burgh, gave  a  hwture  on  the  functions  of  the  pituitary 
bodv  in  the  aula  of  the.  Univerai^  before  a  large  «id 
appreciative  audience.  The  lecture  formed  one  of  a  swies 
which  was  designed  to  commeoiorate  the  seventy-fifth 
anniversary  of  the  re^foonding  of  the  University.  In  pro- 
posing  a  vote  of  thanks  the  Rector  announced  that  the 
Universitv  had  conferred  the  honorary  degree  of  M.D. 
upon  ih'  1  !urer,  who  was  thereupon  duly  presented  with 
the  diploma. 

Steps  are  being  tak.  n  by  the  Government  of  Oiiecns' 
land  to  invite  applir.itions  in  London  for  the  professorial 
Staff  of  the  universitv  ^hortiv  to  b-  opened  in  that  State. 
The  chairs  to  be  filled  are  classics,  mathematics  and 
physics,  chemistry,  and  eaginf  ring.  Applications  wi!l 
shortfy  be  invited  by  .<»ajor  T.  1^.  Robinson,  the  At;-  nt- 
General  In  London,  from  gf  ntlcmcn  competent  to  fill  the 
positions.  The  salary  of  each  professor  is  to  be  gool.  a 
year.  The  Government  of  Queenshind  will  contribute 
lOjOOoi.  a  year  for  the  ne.xt  seven  years  to  the  University, 
Arts,  Sdtnce.  and  engineering  will  be  the  three  great 
faculties,  and  the  proposal  in  the  first  Bill  that  commerce 
was  to  be  a  faculty,  with  a  lecturer  and  a  d^roa  of 
B.Com.,  has  dknpp'j.'ired. 

Prof.  Rhk^li  loMin,  jun.,  of  Columbia  University, 
contribiMf-.  to  Scu.-tu  c  of  Mnv  o  snnv  interesting  statistics 
of  cert. un  Contim  nlal  univ.  rsitics.  Puiing  the  winter  of 
if)o<i-in  th'Ti  were  5S, -,42  students  in  .uttendancc  s>t 
G-rman  universities,  o.VS  p<^r  cent,  of  these  being  men  and 
6  ;  per  cent,  women.'  The  matriculated  students  consti- 
tii;-  d  f)o-8  per  cent,  of  the  grf»nH  totnl.  the  remainder  being 
aodiiors.  The  largest  numh<  r  of  1',.  rnian  students  were  to 
b*^  found  at  Berlin,  which  had  a  total  of  10,1  iq;  the  next 
six  out  of  the  a  I  German  unlversiti  s  with  their  numbrr  of 
Students  were  Munich,  --,21:  L-ip^ia,  -i.t^o;  H,inn,  -,880; 
Breslau,  2750:  Halle,  ii^u^:  .and  (".r,tti:ia,-n,  j;,^!.  Berlin 
attr.ncfed  the  largest  nuinl  •  r  of  m.itriculated  women,  and 
was  followed  by  Muniili.  i.ottingen,  Heidelberg,  and 
Boon.  Vienna  is  by  far  the  largest  of  the  Austrian  uni- 
versities, being  surpassed  In  point  o(  attendance  (9580) 
only  bv  Berlin  among  German  institutions,  while  the 
I'niversity  of  Berne  (»S°7)  ««  >"o**  largely  attended  of 
Swiss  universities.  If  the  attendance  at  the  German  luii- 
versitles  during  the  winter  of  1909-to  be  compared  with 
that  of  1893-4,  It  Is  found  diat  the  number  of  matrkulatsd 
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stijil.  fiis  |,,,^  til.ii:  (i  lul.I  d  during  this  period,  the  gain 

|i'  in^-  on<'  of  ii<  r  (.ril.,  lh.it  is,  (rom  27,424  tO  58,34a. 
■JiMT.  h,-;>i  I,,  rti  a  ni.ii  l.rd  1  liarifjc,  too.  in  the  relative 
{Ki".!!  on  of  il'..-  v.ii'fiii'i  (,rrni;in  universities  since  1893-4, 
wlii  ti  thr  l;^r^,■.■>|  nniv<  r>ii i.-s  were,  in  order,  Berlin, 
Muimh,  I.fip^i.;,  Ilill-,  Wunburg,  Bonn,  and  Breslau. 
'Ihc  nnlv  uiii\<tsi(v  ifirit  ••hows  a  decrease  in  the  attendance 
of  matriculated  students  as  •gainst  1894  is  Wtinburo.  and 
there  the  loss  it  veiy  ^&^x,  ^        ^  <^ 


SOCIBTISS  AND  ACADSMIBS. 

London. 

Royal  Society,  M.iy  ^.-Mr.  A.        K<'..,,c,  't..iM,„-r  ..mi 

VKa-JKaaidMlt,  In  the  chair.— Colonel  Sir  David  Bruc«, 
Cfeptaina  A.  E.  Hamarten  and  H.  K.  Bateman,  and 

p'P**'"  ^'  **•  Waoklo  :   111'.-  iir\.Mopiiv:nt  of  trypanosomes 
J^Sf*  Ij'ntil  the  tind  ol  (<M,S  it  w.iH  believed  that 

(•its»4ies  acted  merely  as  mechanic, 1 1  li^jcnts  in  the  trans- 
larnKe  of  trj-panosome  diseases,  i  h.  parasite  was  sup- 
posed tO  be  carried  by  the  f5v  in  t!n  s.ime  way  that  vanine 
Qnnpb  Is  carried—on  the  point  oi  .1  l:incet  from  onr  child's 
arm  to  another.  The  limit  of  tim,  o(  infeclivitv  of  thf^ 
By  was  placed  at  forty-eigiu  hours,  and  it  w;.s'  hclirv,  d 
™t  mfccird  .nr.  a  Were  emptied  of  its  sic  t-p.ns-siLk- 

nm  Inhabitants  for  n  couple  of  davs,  it  would  ttim  be 
quite  safe  for  hc.ilthy  p.  i  -ons  to  <  ntcr  it.  M  tht  i  nd  of 
*90o  Kleinv  made  th-  ili<.fovrrv  th.it  a  t.s.tse-d.v  could 
convey  a  trypanosotne  for  sonv  fiftv  d.ivs  aftpr  'th.-  flv 
had  fed  on  an  iiifti-t,  d  tmimal.  i  he  expprinKiits  wr'e 
carn«l  out  on  th.  -  lines  in  Uganda.  Both  lakr-shore 
and  laboratory-bred  llies  {Glossina  patpalis)  were  used,  and 
various  trypanosome  diseases  besides  sleeping;  si.  kmss  were 
experimented  with.  Tsetse-fl  ies  are  numerous  on  ih*-  latcp- 
•hore.  500  or  morr  1.,  ni;  cau^^ht  tv.-rv  dav  bv  a  few  fly- 
boys.  The  flies  biou^iJu  up  from  tlie  Jakr'-^hor,-  w-r- 
found  to  be  n;mirally  u.ftct.d  with  at  least  two  species  of 
pathogenic  tryijaiuisotiv;,  so  that  it  was  nft' rw.irds  found 
nevMsary  to  use  Hi  s  br.-l  in  the  lab<^ratorv  fr.in,  pup;«.- 
gathered  on  the  I.ikc-vhor, .  At  fir<it  it  was  diiricuh  to 
find  the^  pup.i  .  !<ut  aft.-r  som.-  tim-  the  <!upi)lv  was  more 
than  suflRcient.  .is  ,n,in\  :rs  Ivint:  t'i<.'ut:ht  up  in  one 

day  by  a  few  nativ  s,  l  >„■..•  ,  vp,-r,:n. to  shuw  that 
«  Inte  developuu-m  of  H  vpan>>somcs  tak-'s  plac-  in  about 
5  per  cent,  of  the  flies  used  T!ns  dr  v-  lopm.  nt  of  trvpano- 
•omrs  m  the  inside  of  a  flv  renders  ih-  flv  infective  and 
Tif*'''l  ""^  disease  to  the  animals  it  f r.  ds  on. 

The  shortest  time  which  elaf»s<^  hffon-  ,1  fly  became 
infective  af;,  r  f.vdinj;  on  an  ii-iin.  .:  inf  .t  d  with  sleeping 
sickness  was  etghtcen  davs.  the  longest  fiftv-three  days 
and  the  average  thirty-four  days.  .An  infected  fly  has  been 
Kept  alive  m  the  lahoratorv  for  seventv-five  davs  and  re- 
mained infective  during  that  time.  It' is  not  known  how 
long  the  tsetse-fly  m.ny  live  under  natural  conditions  on  the 
lake-shore.  F.xprriments  m.ide  to  test  directly  the  dura- 
tion of  the  inffx-tivity  of  tsetse-flirs  show  '.h'n*  th-v  can 
retain  their  infoctivity  for  at  least  t»  ■  v-.irs  .ifter  the 
n«t;ve  populAfi.>n  h.i«  Nvn  r.-tnovod  from  the  flv  area  — 
I'r.  \l  G.  CtaapmaM!  Th<-  wright  of  prcoipitate  obtain, 
ahlr  in  prr,ipitm  inlcr.inions  — Mis*  Ma  F.  Homfrmy  • 
The  .iWrption  of  g.i^-s  bv  charcoal.  The  experimental 
portion  of  !h.-  «x%rk  h,  i^  ^ummaris^^i  consisted  in  deter- 
mining fhi>  volumes  of  c.i.  absorbed  bv  a  known  weight 
of  cha.i-.xal  5  grams,  at  dr-f^nit,-  t^mperatu.-e».  varring  from 
l^.»t  of  l.cu  d  a;r  to  that  of  boiling  aniline,  and  at  pr^^^^ares 
up  to       cm    of  mr>r.nirv.    The  gas«  used  were  He,  \ 

r.\  *  f  "••  ^  -  mixture,  of  \,  and 

<  (1      Aft^r    tr.ak  ng    ..II    ne>-rsvir>-   rorw«tjoo».    the    is^v  , 
thrrm.Hs  »vr-  oons-ruo:*-J.  and  from  th«m  points  of  equ.il 
absorr^t.on  wrre  rf.-»d  off.  the  fam^lv  of  cum*  SO  obtained  | 
N-  ng  rermM  th,^  \^^:rTw  diagram.    The  COnccntntioa  lor  , 
cMtx  )M»tt(e  was  c«ku'.i*ed  in  the  form 

J,  ».  ICO  1 


these  gases :— (1)  each  isoMCK  lollows  tUmooy  and 
Young's  rule  for  saturated 


.  ,  ,f  c-vs  a^s<<-'■•.-d  and  \V  that  of  :h- 

1  he  (Vifis-rrtra;  .-n  of   p'jre  cas   v':-.'^'.  j 


gAs-tti-*'  th.irc.Vi; 

W«<»  th«*  N^vnr?  i<x>  TXT  «rt.    Two  r^^la-        hav»  be-r. 
obtainrd  w.n.ch  h^->U.  uiihin  ei|>eris>en:al  »ixur»cr.  wr  aiJ  j 
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and  is  expressible  by  Bertrand's  vapour-pressure  formula, 
(a)  at  constant  pressure  <rr/dIogC  =  K.  Also,  in  all  cas<^5 
at  low  pressures,  and  in  some  lasfs  at  ail  prcssurrs.  whir 
these  straight  lines  are  proriucd  to  ki£^C  =  j,  t  r.  ico 
cent.,  the  corresponding  trrnpfr.itut  e  is  found  to  th« 
recognised  boilinj^  puinl  of  the  liquefied  gas  at  that  prfis*ur?. 
Uy  means  of  a  simple  formula  the  heats  of  absorption  at 
various  concentrations  were  calculated,  and  the  thermo- 
dynaniical  relations  .nre  comparable  to  those  of  concen- 
fi.itcd  solutions.  C.ilorimetrie  measurcm^^rsts  were  made  in 
the  case  of  CO,,  .ind  found  to  agree  well  with  the  calcu- 
lated values.  The  suggestion  put  forward,  as  a  result  of 
the  experimental  work,  is  that  a  homogeneous  solution 
phase  is  formed  in  equilibrium  with  the  gas  phnf.  th» 
presence  of  a  large  conc-ntr.ition  of  rharro.Tl  cr^  .  It 
raising  the  equilibrium  temperature  of  the  volatile  com- 
Doncnt  at  a  given  pressure.  This  rise  is  not  constant,  as 
in  th»  case  of  dilute  solutions,  but  is  itself  inversely  pro- 
porilnnnl  to  the  gas  concentration.  If  any  other  funrtio-i 
of  ih^  quantity  of  charcoal,  such  as  its  surface  .-irea.  w«re 
substitLited  for  the  mass  in  calculating  th-  conce'-.tratT-f. 
the  r»-!afions  between  the  absorption  results  and  the  con- 
<tanls  for  th-  liquefied  gases  would  be  lost  For  mixturr? 
of  two  gases  in  charcoal  the  phase  rule  holds,  and  the 
relations  can  he  deduced  from  (nose  of  Ibe  compoiwnts. 

Royal  Meleoroloeical  Socirty,  Mav  2;  Mr  f{. 
Mellish,  preiidr-nt,  in  the  chair.— W.  C.  Na»H  :  lb* 
daily  rainfall  at  the  Royal  Observatory,  Ore- nwich, 
iR4i-HK»^.  From  the  statistics  given  in  this  paper  i; 
was  shown  that  the  aveia^e  annual  rainfall  for  the  si.it}- 
ihree  yr.irs  was  2419  ititiies  with  157  rain  days.  The  day 
with  the  maximum  number  of  rain  d.iys  to  its  Credit  is 
Deeiniber  5,  while  the  djys  with  th-  least  number  of 
rain  days  are  April  tS,  10.  June  37,  .->nd  September  13. 
There  w^re  i'.liiet\ -four  oicasir.ns  during  the  whole  period 
on  which  tfic  rainfall  r\re.d.d  t  inch  in  the  dar.  The 
greatest  fall  w.is  3  ',-  inch-  s.  on  Julv  26,  1S67. — 1-'  C.  W. 
BonKcina  :  Low-temp,  raturr-  p.  r:<xf>  during  the  wintrri 
li^—i  and  io.>i-i'_>.  It  is  ufuii  cli^iived  that  if  a  given 
week,  iiio.nth,  or  other  period  in  on'-  >car  is  marked  b> 
some  very  sp' cial  meteorological  charatltr  with  respect  to 
one  or  more  elements  of  weather,  the  corresponding  period 
the  following  year  shows  f-x.ictlv  the  Of»posite  character 
Dealing  with  the  last  two  wint.  rs,  t'ne  author  direcfH 
attention  to  four  very  remarkable  fro>;ts  whirh  stand  out 
prominently,  viz.  :— (1)  December,  y-.cS,  in  the  south  of 
Kngland:  (7)  March,  lofx).  in  the  south  of  f'ngland  ;  fj) 
November,  looq,  in  Scotland  and  Ireland:  and  141 
loio.  !r>  Scotland  and  the  rrorth  of  England. — R.  CoHms- 
n.e  latf  of  rainfall  at  Kew  in  igoS.  A  method  was 
described  of  obfainsog  iRfArrrt^tion  about  the  rate  of  fall  nf 
rain  from  the  -'ds  of  .-i  v/ ;;-r«ording  rain-gauge,  which 
.yiekb  a  continuous  trace  showing,  by  the  pocitkxi  ot  the 
pen,  the  amount  of  rain  fallen. 

Paris. 

Academy  of  Sciences.  M-»  25.— M.  Eatile  FinrSmlbt 
Chi  r.— Remarks  by  the  president  on  the  fortfacomia^  oiecl* 
ing  of  the  Intematkmal  As&odatioa  of  Academies  at 
Rome.— H.  naalnwdr—  :  The  iafiueace  of  comets  on  die 
terrestrial  atmosphere  according  to  the  k,-*?*v5djc  theorr. 
The  study  of  Morehouse's  come:  showed  tra:  the  whole 
of  the  light  emitted  by  the  tail  «as  of  kathodic  origit?, 
attd  it  is  highly  probable  thai  tfae  taOs  of  comets  eTi't 
penetrating  rays  anakigota  U>  the  7  of  radban.  These 
rays  could  ionise  the  ataaospbere  and  caaae  tke  iir»nrHBttf 
.^-o.ndensation  of  supersaturated  water  vapour.  Hence  a 
-cT-^^-tioin  :s  a:  least  possible  on  this  dwoe^  liLlnmil 
Hai:^y's  come:  and  the  weather.— P.  VMBftf  and  H. 
Abcakam :  The  existrrce  of  two  eapiosiso  pffffftiwfr- 
Fo,'  a  gix^r.  svj;;^  of  eii^-rn>de«  tiro  ejtplow>e  poOentiab 
fiist-  Tri?  £.-«  is  the  povrial  of  iSe  hrmli  &dbuoi: 
:h?  ^^^r.4  appeiars  to  be  l2»  Donaal  qjlaait*  p— t— '"'i 
A--:  s  mxr  df!^-'Te.  Between  Aeae  t«o  EaStt  Ibm  is  a 
00c;:  .-^uMf  f.V.T,i  d;<c!:ar^.— A.  NMtaraad  A.  4D«HStoaaot 
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The  ■etkm  of  tti«  tcoaMiw  of  orlfco-  and  fwMni^l- 
magneihiin    upon    uithraquiiiooe    ami  ff-methylanthra'- 

?|uinone.  In  these  reactions  substitution  derivatives  are 
ormed  In  all  respects  analogous  with  those  obtained  with 
pbenylmagncsium  bromide  and  quinones.  The  reduction 
products  of  the  diols  obtained  are  also  described. — 
Ch.  AMlrt*:  The  passage  of  the  earth  through  the 
tall  of  Halley's  comet.  Observations  with  both  the 
electrometer  and  magnetometer  gave  negative  results.— 
M.  Sto  Harillto :  The  aurora  borealis.  Laws  and  helio- 
dynamical  theories.  Observations  are  discussed  tending  to 
prove  the  accuracy  of  the  heUcdynamical  theory  of  the 
aurora. — A.  Blendol :  Observation  of  Hallcy  s  comet 
made  at  the  Toulouse  Observatory  with  the  Brunner  Henry 
equatorial  of  38<m.  aperture.  The  apparent  position  of  the 
comet  and  the  comparison  star  are  given  for  May  8. — I^opold 
Ftflor :  The  partial  sums  of  Fourier's  series. — G.  S«sfuie  : 
The  interference  of  two  beams  superposed  in  the  inverse  sense 
along  an  optical  circuit  of  large  dimension!;.  The  nrranj^c- 
ment  figured  resembles  that  of  Micheison  in  usin^;  haif- 
silvered  plates,  the  path  of  the  rays  bein^  ;,o  metres. 
Scnne  of  the  inconveniences  of  silvered  glass,  interfero- 
meters are  discussed. — A.  Oh«s«y  :  The  absoriJtion  o\ 
energy  by  the  passage  of  an  alternating  current  through 
a  gas  at  atmospheric  pressure.  The  enorj^y  has  bc^n 
measured  by  the  amount  of  heat  developed  ;  above  a  rertain 
potential  the  heat  developed  is  proportional  to  the  intensity 
of  the  current. — Paul  J*gou  :  A  very  .sensitive  elTtrnlytif 
detector  working  without  an  au.xiliary  elertromotivr  foiif. 
One  of  the  pfatiiium  electrodes  is  replaced  bv  a  merrurv- 
tin  amalgam.  '1  h  ■  J'  tector  has  a  sensibility  of  ih-^  same 
order  as  the  ordinary  form,  is  invariable  with  the  tinK', 
and  is  unaffected  by  vibrations. — Pierre  Mw«  :  A  new 
model  balance  for  the  dptrnnination  of  magnetic  fields. 
The  apparatus  dcsrrihed  and  fitjured  is  an  improved  form 
of  th''  instruni'-ni  drsij^iifd  bv  Cotton  and  tiiade  bv  Weber. 
— Gcori^'es  CImude  :  The  romposition  of  tlie  atmosphere 
after  the  passage  of  Ilalley's  comet,  .A  d- '.'•rniination  of 
the  proportion  of  (helium -f- neon)  showed  no  variation. — 
A.  t^fay  :  A  modification  of  the  resistance  of  the  air 
produced  by  roughnesses  suitably  arrang'd  on  th<'  surface 
of  a  body.  The  e.xperimental  results  given  have  a  bear- 
ing on  the  problem  of  aerod\ namics. — Georges  Meslln  : 
The  structure  of  the  lines  of  the  spectrum. — C. 
Ch«nov«au  :  The  precision  of  the  measurement  of  mag- 
netic susrepttbilitirs.  A  discussion  of  a  method  recently 
propos.d  by  M.  Pascal. — Louis  Maicl6*  :  The  effect  of 
penetration  in  dielectrics. — M.  B«rro  :  The  solubility  of 
silver  sulphate  in  alkaline  sulphates. — E.  Brinar  and  A. 
Wfroosynaki  :  The  chemical  action  of  high  pressures  :  the 
compression  of  nitrous  o\id"  and  a  mixture  of  nitrogen 
and  hydrogen  :  the  dfcninpo';;tion  of  carbon  monoxide  by  ! 
pressure.  No  change  was  observed  for  nitrous  oxide  after 
compressing  to  600  atmospheres  at  a  temperature  of  420'  C. 
Negative  results  w.  re  also  obtained  with  a  mixture  of 
hydrogen  and  nitrogen  up  to  pressures  of  000  atmospheres. 
Carbon  monoxide  show-d  cl<  ar  evidence  of  ch''mi(  al  change 
after  exposur.^  to  a  temp'>rature  of  1,20°  C.  under  a  prcss\ire 
nf  41 'O  .Trmosphcres.  —  Daniel  Barthelot  and  Henri 
Oaudaohon  :  The  ch'-mtcal  effects  of  the  ultra-violet  rays 
on  gaseous  bodies.  On  exposure  to  the  ultra-violet  rays 
a  mixture  of  cyanogen  and  oxygen  was  nearly  quanti- 
t.Tfively  converted  into  carbon  dioxide  and  nitrogen. 
Ammonia  mixed  with  oxvgen  gave  ns  a  final  product 
wafer,  nitrogen,  and  livrirt.grn.  Hvdrogen  does  not  cam- 
bine  with  o.xygcn  under  these  rondilions  Formic  ai  id  was 
identified  amongst  the  products  of  t'l'  :  iition  with  a 
mixture  of  aretvlene  and  oxvgen.— Georges  Daniar'ka  '  The 
presi  iuf  of  tartaric  recld.irs  of  wine  in  an  ancient  flask. 
The  flask  dated  from  the  first  century.  Tartaric  acid  was 
deterted  in  the  d"posit  on  the  sides,  proving  that  wine  was 
originallv  placed  in  the  flask.—  P.  CtauBmann  :  Th" 
action  of  o/one  upon  carbon  monoxide.  Ttv  ;nt"rart;on  of 
carbon  monoxide  with  oaron''  produces  carbon  dioxide.  The 
oxidation  is  incr'-asrd  b\  exposure  to  light  and  bv  the 
pr'^sence  of  moI-.fur'-.--Fl.  Couain  and  H.  H4riM«y  : 
D.  hydrodicarv.icrol  — J.  B.  Senderens  :  Ketones  derived 
from  benzoic  .-iful  pheml.icetic  acids.  The  properties  of  a 
series  of  ketones  prepared  by  the  general  catalytic  mctti<xl 
described  in  a  previous  paper. — N.  OlMreli«ffUcir :  The 
determbwtloa  of  the  ^bwe  of  origin  of  a  napbdia  or  of 
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substances  derived  from  it. — H.  teMft:  The  mndensatUm 
of  ethyl  oxalate  with  ethyl  tricarballylate.— H.  PMrtoalla : 

A  new  synthesis  of  natural  and  racemic  erythrite. — W. 
LouKuinlno  and  G.  Oupont :  The  heat  of  fixation  of 

some  ethylenic  compounds.  The  hydrobromic  add  was 
used  in  xylene  solution,  as  much  more  concordant  recolta 
Were  obtained  with  this  than  with  aqueous  hydrobromic 
acid. — Ernest  F.  L.  MarelHMMl :  Plosmodio^hora  brassieat, 
a  parasite  of  the  melon  and  of  celery. — ^J.  Ostpus  and 
J.  F*ytau4 :  A  method  of  treatment  against  Cochylis 
and  Eudemis.  These  Microlepidoptera  are  parasitic  to  the 
giape,  and  in  recent  years  have  caused  great  damage.  The 
results  of  two  modes  of  treatment  are  given. — R. 
Rebinaon  :  Re-section  of  the  affluent  veins. — ^M.  Haillo- 
pMu :  General  considerations  on  die  evolution  of  the 
treponemc  in  the  human  organism.— E.  fmur4  frdiwit  t 
Physico-chemical  study  on  the  structutv  of  tlie  nucieue  of 
the  granular  type. — C.  QarlMr :  O>mparison  between  tfie 
mode  of  action  of  certain  retarding  salts  and  of  the  proteins 
of  milk  coagulable  by  heat  on  the  caseification  by  fermenta 
of  boiled  milk.— M.  Javilllar :  The  migration  of  the 
alkaloids  in  grafts  of  Solanacea;. — M.  and  Mme.  M.  Woaaii 
blatt :  The  influence  of  the  concentration  in  saccharose 
on  the  paralysing  action  of  certain  acids  In  alcoholic 
fermentation. — 11.  Biarry  and  Albert  lt«ne :  The 
dia«tatic  liydrol\>i>  of  some  derivatives  of  lactose. 
The  lactase  contained  in  the  gastro-intestinal  juice  from 
Helix  pomatia  possesses  unusual  powers  of  hydrolysis,  as 
it  splits  up,  not  only  lactose,  but  several  lactose  derivatives, 
including  lactobionic  acid,  lactosazone.  lactose-amido- 
guanidinc.  !acIose-urea,  and  lactose. seniicarbazone.  Galac- 
tose is  in  all  cases  one  of  the  products,  and  this  agrees 
w'.ih  the  views  of  E.  Fischer,  who  regards  lactose  as  a 
galactuside  of  glucose. — M.  Bmoluchowaki  :  The 
ni-chanica!  theory  of  glacial  erosion.  A  criticism  and 
development  of  the  theory  put  forward  by  M.  de  Martonne, 
— .-Mfrrd  Angot  :  The  magnetic  and  electric  variations  on 
the  nights  of  .May  18  and  10.  1910.  None  of  the  variations 
[  noted    can    be    regarded    as    exceptional. — J.  Lat>al  : 

(  Observation  of  the  ionisation  of  the  air  in  a  closed  v<-!j<icl 
■  during  the  passage  of  Halley's  comet. — C.  Limb  and  T. 
'  Nanty  :  Observations  of  the  magnetic  variometers  of  the 
Obsiervatoi  y  of  Fourvien-,  at  Lyons,  during  the  night 
May  iS-iQ.  The  variations  were  of  the  same  order  as 
tho-r-  usuallv  ohscrv- d.— F.  Qstrriflreu  :  The  presence  of 
metalloids  and  metals  in  potable  waters. — ^J.  Thowlot: 
I'he  memwement  of  the  colour  of  maiine  vaaea. 

GdTTIKCEN. 

Woyal  Society  of  Sciences. — The  Aa,  hri.  hifu  (physico- 
malhematical  s«»ction),  part  i.  for  1910,  contains  the 
following  memoirs  communicated  to  the  society  : — 

December  4,  iqoq. — W.  H.  Pertcin  and  O.  Wallach : 
Researches  from  the  Gottin^en  University  laboratory, 
xxiii.  ;  on  A'-menthenol. 

January  15,  1910. — W.  Schnaa  :  7he  formul.i  represent- 
ing the  coefficients  in  the  theory  of  Dirichlet  series. 

January  aq. — E.  Madalunar  :  Molecular  free-vibrations 
fsupplementary  paper). 

February  s6.— P.  Koll>a  :  Hilbert's  method  of  uniform- 
isation. — L.  Biat>arbaeh  :  The  movement-groups  of  the 
n-dimensional  Euclidean  Space  with  a  finite  fundamental 
region.—O.  Haupt :  Reniarlni  on  oacUIatlo»4lieorema«  • 
letter  to  Prof.  Klein. 


PORTHCOMINO  CONORB8SB8. 

JUKB  iQ- II.  — InifrnafioBsl  Csapv"  Mining,  Mctsllurgy,  Applied 
McchanU  i  an<i  Prj<»lical  OmIs|V,  Du**«ldorf.  Ctntral  Set  rriirir*  ;  Dr. 
SchrOdler  mnd  Mr.  L/iwcinlciiNjaCabi-«tr>«ic  3/5,  DaMcldoft,  Gtrnunr. 

TciY  4-0.— InUrnatiaMt  Cmifieu  in  Navml  ArchilcetDre  and  Marine 
Kncinrering.    London.   Secretary:  5  Adelphi  Tetraca,  Loadon,  W.C 

Klv  lo-Hi.  —  Inlernaiion.ii  .Xnu-ri.-.Tn  irntific  CofigRM.  BMCaot  AinS. 
Ad<irc««  for  inquiries  :  Prr^ii^cit  ef  ihr  F.xr*!  utivr  ComaillSSi  C^As|Bnliae 
Scientific  Sockiy.  s'Vj  Cille  CevaKot,  Huenof  Aire*. 

JuLv  >7-ii.— International  Congiiiia  00  At  Adniaittmlve  SfMneta. 

BruMFtt.   Srerrtar)'  of  BritMi  Cmmnhtaa:  Mr.  G.  MoMsfat  Hanii^ 

C.ixton  Houw.  We4tmin«ter. 

' vT  I  yi.--lnlernatirwal  Cnnj:rrs>  nf  K,ntf>motoey.  Ilru<*r!v  Cluii^ 
man  nf  Local  Cnmmiitce  for  Grctt  llnt.iin  ;  Dr.  (J.  K.  l^mgitaff,  Hifihlandi^ 
Putney  Heatli,  .S  W. 

.Algust  1-7.— FieiKh  Aiuodation  for  th*  Advancement  of  Scitact. 
TogloMc.  Pi««ideai:  PtoT.  Ganck  Addma  «r  SwfMaiy:  (t  tus 
SiipMMe,  Paris. 


Digitized  by  Google 


430 


NATURE 


[June  2,  1910 


At tr.(.".T.— iMMMidoml  Cwiigm  of  ^ittimmSf'  Brtnult.  Com- 
•Duodtnt  for  UgilM  KiocdsiB:  Mr.  Ctapmaii  Joom.  ii  Butoa  Rita, 

Ealing.  W. 

Auou>iT  s-7  — fnlfm«lion»l  ('unEii-'.'.  nn  ho  il  HyeittK.  P»'iv  Omrril 
Sacrclary:  Dr.  Dufntel,  lo  liuulcvurO  Ma^eiiia.  I'<ri<.  Hon.  Sccr«(4rits 
IbrGmt  Briuin:  Royal  Saniury  In^iitmc,  90  liuckingham  ralace  {((kuJ. 
S.W. 

Avr.VikT  tJ-»o.  — In(«ni«li<»n»!  Z»logl<-al  Congrem  Oral  (Aa<tria). 
Pf«<idcnt :  Piof.  Ltidoig  vc.n  Gr.ifT  A-Jdfei*  for  iaquirie*  :  Pr.Uidiam 
d;<VIII.  Interaalionalrn  /xilogcn-KonKrrMM,  UoiveraiUupUu  3,  Crax 

(0»tcTr»i.  h). 

AUGiM  i3-»6.— Internationa!  Ccnlogical  Congfea.  StOrkhotak  OlINral 
Secretary ;  Prof.  /.  G.  An<1«r««on,  Stockholm  3. 

AucuiT  »9  TO  ScrTRMBEi  6.— Intcrnaiional  Union  for  Cooecraiioa  in 
Solar  Kc««arch,  Mount  Wllwn  Solar  Ob««rvaior>'.  Itrilith  Member  of 
Rxecillive  Comminr'  i  -,  viliniri  in.;'!!!!"-".  ^KouM  be  adilreised ;  Prof.  A. 
SclxKler,  F.  k.S-,  Virlnri-T  I'jrU,  M.int  hr-lrr. 

Aucv&T  II  toSbptimbkh  7.— Briii»h  Auocialioo.  SkcflicM.  Pnaideni : 
Ff«r.  T.  a  Boootv.  r.RS.  AJdrm  fcr  latrirtii;  CiMWlt«or«iiil»«. 
BarNnttoB  Hema,  W. 

Skpif.miie*  6-8.— Intemationat  Concr*«  of  Rarflotocv  and  Kleetricity. 
Bruttelt.  Geiwral  .Secretary:  l>r.  T.  Daniel,  i  ru«  d«  l«  Prfvi'.tc,  HnxxU 
Corrcapondcnt*  for  United  Kingdom :  Prof.  Rutherford  and  T)r.  W. 
M iIbwiii  Uai*<riity  of  Mwichatcr, and  Dr.  W.  D«um  Batcher,  Molytood, 
Ba&W.  w. 

SitriRMnRK  T<  Oetam  AiHNciaikii  vf  NalonHMt  and  Phniciaa*. 
KOnie^bars.   Secretaries:  Plot  LfcfciMai  wA  PiwC  F.  MayaTi  Dnnam- 

Mr.  9;-a9,  KOnigiberg. 

SFPTKMnfR    37-10.— In'ernation.tl    Physiological   QlWlIif  •  Vll 
Pre..ident  :   Prof.  S.   K«oer.     fr-ricTal  .Secretary  for  Uimed 

Prof,  K.  n.  Si.irlioB,  Unieersily  Collfije,  London.  W.C. 

C>iT  ''i-K  ''  ij. — Congris  Intcriiatif>f\al  du  Froid.  Vienn.i-  Corrc*(*5n. 
dent  for  I'nited  Kingdom:  Mr.  R.  .M  leeward,  j  Oxford  Couil,  Cannon 
Stnal,  E.C. 


Ktncdom: 


DIARY  OF  SOCIETIES. 

THUKS!\-\  I',  Jim 

Royal  Soci*tv,  at  a.jo.— Tti-  Intlu-iice  of  Bacterial  Knd.ito«in»  on 
Pkagocyiau«(Pr«HaMiary  Rrp  l-eonani  S.DadgaoD,  P.  N.  Panion. 
and  H.  A.  F.  Wn«M.— The  Org,,,  of  OaiMOltenrecit.  III..  The 
Fuoctiun  of  Hormone*  ia  Stimulating  RniyiMC  Chaagt  in  Relation  10 
Narronii  and  the  Phenomena  of  DegerMivtva  and  Krceneraiivr 
Change  in  IJvitii;  Structures:  Prof.  M.  K.  Armslrong.  F.K.S  .  anil 
E.  Frankbnd  ArniitriTng.  —  On  the  Direction  of  Motion  of  an  Klectron 
ejci  id  ftu,n  Atom  bjr  Ultra  violet  Liiht :  Dr.  R.  D.  Klecntan..^  On 
Scandium  Part  II.  :  .Sir  WillLim  Crookc^.  For  Src,  R  S. — i"he  Flow  of 
Water  in  Curved  Pifies  :  Prof.  j.  Ku<iire. — On  the  Occurrenceof  a  Meso- 
rirlic  K':ce'^^  in  the  Human  Hr.<in  and  its  KeU'ion  to  the  Sub^maaiuunl 
Organ  of  l-iwrr  Vcncbi.iir. :  witli  t(wcial  rcftrwwa  W  llw  DilUibaliaa 
of  Keissitet  «  Fibre  in  the  Vertebrate  Series  and  ha  INllibIa  f  aat'tioil ! 
Prof.  A.  DenHy,  F.R.S.,  and  G.  K.  Nicholk. 

RoTAL  Institvitiok,  at  V— Malaria  :  Major  Ronald  Row.  F.R.S. 

Imstiti' riuN  OK  MiNiKfi  En(.inkicks, at  II  a.ra. — Presidential  Addieu  :  Dr. 
1.  It.  Simpsvi.— A  Storage  bat leiv  EalcmkM  to  a  Thrve-phaw  Colliery 
Power-plant :  W.  Maurice.  -On  hi aatui aaiailUofthe  Downward  locreaie 
of  Tempcfamra  in  Bora-holas  ihair  Tathate*  aad  tliair  Ptacttcal  lai> 
ponaiMc  Air  Oatlo^calFracMtb:  hoK  J.  Kawigikaiar  aaA  Or.  Ma« 
MOhlbcnr. 

LiKVKAv  Si^ciETV,  at  8.— A  Cimtributi  in  m  our  Knowledge  o(  the  Flora 

of  (;.i/alaml  :  Dr.  A.  U.  Rendtc,  F.R.S  ,  .ind  other*. 
ROntckn  SoctBTV,  ai  Lie.— Practical  Obaervationt  on  Kvvry-day  X-Ray 

aad  miClllMl  WhIi:  WniMkll  «r  lUm,  Measurement  of  Rays,  Rapid 

Stateoaoopfc  ItiCM:  Or.  Howard  PWe.— Recent  Improvcaicnu  in 

RadMpaphfeTMlnique:  Dr.  R.  Knox. 


FftlDA  V,  luNE 
J  —The  World  of  PI.inn 


I'efofc  the  A[>[>earancc 


BOVAI  I'«STITrTli-lV, 

of  Flower*:  Dr.  D.  H.  S.  olt,  F.R.S 
RoVAL    iNSTtTiTiON,    at   9.  —  R ettaisiance   Mom, menu   in   the  Roman 

Churches,  and  their  Authors:  Sir  Rennell  Rndd,  G.C.V.O.,  K-CM  G 
iHsTiTttriiiN  OF  Mining  F vcinkers, at  10  a.ro.— Exp-riincnts  illustrati>'« 

of  the  Imllamiiiabiliiy  of  Mixtures  of  Coal-dnsi  and  Air :  ProC  P.  PMUisa 

Badson.— Tetilng  far  Pira-daina:  Proi.  J.  railniM    Tlniw  **— — Hr 

CoaMaming  Coal-dust:  H.  W.  G.  Halbatim. 
CroLor.isTi"  .\vM <iAiiov.  at  s  — ,\  Preliminary  Account  of  the  Biiiith 

Fowil  Wile*  .i,id  I,^In,tlitll;^  ;  with  u>me  Kenurks  on  the  Pleistocene 

Clinute  and  Geafra|>hy  :  M.  A.  C   Hinton.— Note*  on  aeow  IgnaOMt 

RackalfOMMonkDavocshire  ;  H.  T'ewey. 

SATUKDAV.  Jv  H*  ^ 
Ro*Ai.  iMirtTOTMN.  tt      Kharie  Haaiiiw  aa4  Pyiwaity :  PM&  J.  A. 
Flaailnc.  P.ltS. 

srn.ynAV,  Jrsr  6. 

ROTAL  (;>  ,B»i  iccM  Socn  TV,  at  8  n.  — Uic  N  o!v-Cro^>.  Riirr  ItounJary 
Cootmisstou,  Southern  Niceria :  Major  G.  -F.  A.  Whiiiock,  R.E.— 
JoamcyainSMilMni  Nittm:  P.  A.  TklkM. 

▼icrtMiA  tiiniTirrB,  at  4.30.— Deicradnbm :  Afdidaaeoa  tVHcr. 

AinsTOTKLiAN  Society,  at  S.— The  Nature  of  Propositions:  Sydney 
W'atrrtow. 

SociETv  oi-  Ckkuii  ai  I><t>i  >.TKV,  at  8.-The  Accuracy  obtainable  ia  Fiwl 
Caloeimetry  :  G.  N.  Hunilv.  —  I>ilTereBtial  Distillation:  J.  t.  pMiear.-» 
The  Production  of  Formic  .\ci<l  by  the  AimospherU-  Oaidatloa  of  Xiir- 

l-^niinf  :  C.  T.  Kingrett  .in.!  R.  C  W.v . !.  k-L  —  Prop<y-r.1  Mrlhod  for 
th<-  Kklimaliun  of  Butler  (■  it.  Coit^a  Niii  i  <:  I\,Iiri  Kertirl  ( )il  and  the 
Delermi nation  of  their  r<->|.rr:i\r  I'r  .)■  rimn*  in  Miitures  :  S  H,  BIkh- 

faUk— TbaCntSywlK.,.  o(  Kti  yi  Al.Hhoi   Piof.  R.  y^dola,  r.R.S. 

TUESDA  V,  Is  Nf  7. 
RovAL  iNSTtTtTlow,  at  3.— Heredity  in  Tudor  and  Stuart  Portraits: 
C.  J.  Holmes. 

MiMiPALrw.iCAL  SoOKTV,  at  <.jo.  — On  the  m'tcntr  if  l>h-n,ikite  in 
Cornwall:  A.  Rusacll.— (i)  Phscolile  from  n.-.ir  |.rii.,-i  ;  ( .•  1  c  ".\ -i  ji;i,ie 
Form  of  Niiragcn  Sulphide :  Dr.  G.  F.  H.  .Suuth.— On  a  new  Ar«nate 


NO.  2 1 18,  VOL.  83] 


and  Phosphate  of  lloM and  StrMdaftva  llw  Indiaa  I  

Dr  G  K  II.  Smith  and  Dr.  G.  T.  Prior.— A («Mi)  Lfataf  Nov  VtoaMl 

Ni-ne"- :  L.  J.  Spencer. 

T/tVKSnAV.  }usr  9. 

RovAi.  S  fctr-nr,  at  ^.yx—rro/-a!i't  r<tf-€rs  :  The  Distribution  of  Velocity 
ill  the  iS  RayK  from  a  Radio  active  Substance :  J,  A.  Gray. — The  IVcreate 
of  Veloritv  of  the  fl-Parttcles  on  Passing  through  Mattel  W.  WiUno - 
Rate  of  Efflission  of  a.Particles  frum  Uranium  and  its  Products:  J.  N. 
Brown.— The  Effect  of  Saiall  Traces  of  Water  Vapour  on  the  Veloeilies 
of  Ions  produced  by  R  An  I  gen  Rays:  R.  1'.  Latter.— On  lha  VaHati^ 
with  Temperature  of  the  Vi<ro<itiaa  ol  lha  Gaan  of  the  Af|M  Gieua; 
Dr.  A.  O.  Rankine.— 1he  RfTect  of  PreaMWa  UpOO  AlC  SctCtim.  PM  II., 
No.  4.  Gold  :  Di.  W.  O.  DufBeld. 

Matnimatkal  Saaarr.  at  $.y>.— A  Nov  Method  ia  ika  TlMorr  cf 
Inlegtaltoa :  Dr.  W.  H.  Young.— The  CtaiposSiirm  of  Ftnile  Screw 
pi<plaremenls  •  O.  T.  Renneti.  — Vote  "n  the  Thcofy  of  Linear  Differrn. 
tial  E^juatijin  :  I'rof.  M  J.  M.  Hill  —The  Generation  of  Cubic  CnriT. 
by  Apiolar  Pencils  of  Lines:  W.  P.  Milna.— On  Saai-iattgnis  and 

^ Oeriltariac BtNeaaiions  of  KuacdoM;  Sn  W.  H.  V«M|.  

RovAL  iNSTrrvTinN,  at  3.— Malarfa  :  Mqor  RooaM  mm,  F.lt4k 

K,  June  10. 

RovAL  iNSTiTfTiON,  at  9.— The  Progrrssivc  Discloaofa  af  Ik*  BmSm 

Atmosphere  of  the  Sua  (bt  Fceocfa) :  Dr.  H.  Deslandfea. 
pHTstCAL  Socimr,  at  ■.— A  GaKraaofnctcT  for  Alternate  Current  Circniis: 
Dr.  W.  E.  Sumpnerand  W.  C.  S.  Phillips.  — The  Posltire  Electri6catk« 

Hue  to  Heating  AKimininm  Phosphate:  A.  E.  Garrett. 

RoVAL   AnTHONOMICAL    SiXJlFTV,    St  5. 

Maljicologicai.  Soasrv,  at  S.— A  RcvWoa  af  the  Species  of  tbe  Family 
Pynuaiddlida  oconing  in  tha  PwiIm  Calf,  Gulf  of  Oman,  and  the 
Nm4  AmUbb  Saa !  Or.  J.  Cqmba  If 4MII.— The  Anatoaiy  of  Htmi^tcu 
ami  New  Gtiinea :  R.  H.  BB(iia.-raithar  Naiaaaa  tha  1Mm« 
of  iMwal  SoeNfhy't  *' Coiichological  IHmMrtoaa":  A.  KifnaW 
SATURDAY,  Jvtn  ai. 
RovAL  iNrrmmtM^  M  |.— Blaetrie  Waitin— d  Pywwy  :  Pnl  J»  A. 
Fleauoc,  F.R.S. 


CONTENTS.  PAGI 

The   Mammals  of  Somaliland.     By  Sir  H.  H. 

Johnston,  O.C.M.O.,  K.C.B  391 

Some  British  Fresh. water  Protozoa  jgt 

Technical  Cbemistry  of  Sugar  and  Starch.  ^CS.  3^3 

Petroleum  Mining  and  Oil-fielda  393 

Essays  on  Angliof,    By  L.  W.  B  394 

Zoological  Studies    394 

Oar  Book  Shelf  :— 

Greenwood  :  '*  Ph>siology  of  the  Special  SeoMs"  .  .  39J 
Hull:  "  Reminiscences  of  a  Strenuous  Life**  .  .  395 
Tarl)ell  :   "  Ci»i:ib  .j;ue  of  Bronzes,   &c.,   in  Field 

Muieunn.i  Natur;il  History"  *  396 

MilUrd  :"  The  Building  and  Care  of  Ibe  Body  "  .  396 
Bradley:  "The  English  Ukes"}  Daaks!  "CuMt- 

bury";  How:  '*  Oxford  "  396 

Letters  to  tha  Editor :  — 

The  Temperature  Conditioot  within  Clouds.  (/UmS' 

inUtii.)—fiaiTty>  H.  Palmer   396 

Eddy  Kormaiion — A  Correction.— B.  H.  Harper; 

G  -  H  .  B   .397 

The  Nutritive  Value  of  Black  Bread.— Fnuk  H. 

Perry-Coste  ;  The  Writer  of  the  Asticto  .  .  .  39I 
Native  Tantalum.— Dr.  W.  voa  John  .        .  .  .  39I 
The  Recent  Eruption  of  Mttttat  Stu.  {fttmlrmltJ.) 

By  Prol  A.  Ricce  399 

Tbe  Etboography  of  a«atliaiii  India.  {nh$ilrmltd.)  400 
Sheffield  Meettag  of  tht  Britltli  AMOCtetiOtt  .  .  .  4M 

Prof.  Robert  Koch,  For.MMD.R.S.  4M 

M^or  Philip  Cardtw,  R.B  401 

NoMR  4Q1 

0«r  AttronofBieRl  Cotium:— 

The  Solar  CoMtaM  409 

Oricin  of  Biliary  Start  409 

The  AttionoiaiealSoeie^  of  Antwerp  409 

ObMnrMiMw  of  Halloy'o  Coaet.  (/flkrtnataH)  .  .  409 

A  Hiitrlrion  Lahoratoty.  itthatntti.)  411 

Sowage  DisinfKtieii.  By  BdwMd  Atdani  ...  4tt 
Ocoanograpnicai  laveoticRtioaR  in  the  Atlantic  and 

Madiiarraneaa  412 

A  Now  ABpuaoaeter  413 

Oeolegy  of  tha  London  EHatrict  41  j 

Beenoniic  Kntomolecy.   By  O.  H.  C  414 

Altentlona  of  the  Developnaent  and  Forma  of 
Plantn  as  a  Resnlt  of  Environment.    By  Prof. 

O.  Klebs  414 

Plants  of  Scottiah  Lochs.   {IllmtrateJ.)  41-; 

Univaraity  and  Bdueational  Intelligence  417 

Societies  and  Academies   .418 

Fortbcoming  Congresses  419 

Diary  of  Societies  4J0 


Digitized  by  Google 


NATURE 


421 


THURSDAY,  JUNE  9.  1910. 


HANDBOOKS  ON  THE  FrF'^n.WATER  FAUNA 

OF  GERMAN  V. 
Die  SUssvmsserfauna  DeutscMands.  tine  Exkursiertt- 

fauna.  Hcrau^jregeben  vnn  Prof.  Bran,  r  i  Brr- 
lin).  i.,  Mammalia,  Aves,  Keptilia,  Amphibia, 
Pisces,  by  P.  Matsdii«,  A.  Reidtenow.  G.  Toniier. 
P.  Pappenheim.  Pp.  iv  +  206;  173  figs.  Prirc  5 
marks.  iii.  and  iv.,  Coleoptera,  by  E.  Koiiter. 
Pp.  235;  101  fiffs.  Price  s  marks,  v,  and  vi., 
Trichoptera.  by  G.  Ulmer.  Pp.  326;  467  figs. 
Price  6.50  marks.  vii..  CoUcmbola,  Neuroptera, 
Hymenoptera.  Rhynchota,  by  R,  and  H.  Heymons 
and  Th,  Kuhli^atz.  Pp.  112;  11 1  figs.  Price  2.40 
marks,  viii.,  Ephcnytigda,  PIccoptera,  Lepidoptera, 
by  Fr.  Klap^lek  ai\&"K.  Griinberg.  Pp.  163;  260 
figs.  Price  4  marks,  ix.,  Odonata,  by  F.  Ris. 
Pp.  67;  79  figs.  Price  a  marks,  x.,  Phyllopoda, 
by  L.  Keilhack.  Pp.  iv  +  112;  265  figs.  Price  3 
marks,  xi.,  Copepcxia.  Ostracoda,  Malacosiraca, 
by  C.  van  Douwe,  E.  Neresheimer.  V.  VAvra.  and 
L.  Keilhack.  Pp.  136:505  figs.  Price  3.50  marks. 
\ii.,  .Aranew.  .\carina,  and  Tardigrada,  by  F.  Dalil, 
V.  Kocnike.  and  A.  Brauer.  Pp.  191;  280  fiffs. 
Price  4  marks,  xvii.,  Parasitische  Plattw  tinner,  i., 
Trematodes,  by  M.  Liihe.  Pp.  iv  +  2i7:  iSS  figt.. 
PrWi:  5  marks,  xix.,  Mollusca,  N<  nu  rtini.  Bryozoa. 
Turbellaria,  Tricladida,  Spongillida-,  Hydrozoa,  by 
J.  Tht*Ie,  R.  Hartmeycr,  L.  von  Graff.  L.  Bohmig. 
W.  WMttir  r,  and  A.  Brauer.  Pp.  199;  346  figs. 
Price  4  marks.    (Jena  :  Gustav  Fischrr,  n^oy.) 

THE  aim  of  the  editor  of  these  volumes  has  been 
to  provide  a  complete  s>-8tematic  -account  of  the 
fresh-water  fauna  of  Germany.  In  addition  to  tfie 
parts  named  above,  others,  on  the  Diptera,  Oligo- 
ch.il.i  and  Hirudinca,  Rotatoria  and  Gastrotricha, 
Ncinathelminthes  and  Cestodes  are  promised  in  the 
near  future;  a  volume  on  the  Protoeoe  is  not  at  pre- 
sent in  preparation,  but  may  be  forthconiin;,'^  l.it.r. 
There  are  already  other  accounts  which  deal  with 
portions  of  the  fredi-water  fauna,  the  organisms 

thirein  con<;idrrH  hf'm^  selected  cither  because  tiirv 
All  the  cunini'Hu  si  fresh-water  animals  or  because  of 
their  special  interest  from  a  biolo||;tcal  or  morpho* 
logical  point  of  view.  But  iTi  ihc  voUimfs  ht'forc  iis 
all  the  known  species  of  each  group  at  fr«-sh-water 
animals  arc  considered;  thus  the  worker  is  given  the 
means  of  identifying  any  organism  he  may  have 
under  examination  provided  that  it  has  htcn  already 
^.■oorcIf■^i  from  frLsh  w.it.r  in  Germany.  Whatever 
piece  of  work  the  fresh-water  naturalist  may  desire 
to  undflftalce.  whether  it  be  the  sttidy  of  the  life- 
histor\'  of  certain  .Tnirtials,  thtir  distribution,  their 
behaviour  under  different  conditions  of  environment, 
or  whether  it  be  the  intensive  study  of  the  fauna  of 
nnp  pond  or  thr  more  general  study  of  the  fauna  of  a 
more  extended  area,  one  of  the  first  things  necessary 
will  be  the  determination  of  the  systematic  position  of 
the  organisms  he  prnpnsrq  fn  investigate.  For  the 
first  time  the  naturalist  is  piti^ided,  in  this  series  of 
handy  volumes,  each  written  by  a  specialist  or  group 
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of  specialists,  with  the  means  of  identifying  his 
specimens  with  the  minimum  of  difficulty  and  trouble, 
and  without  the  necessity  of  consulting  expensive 
monographs.  The  descriptions  and  diagnoses  given 
are  thoroughly  trustworthy  and  practical;  they  con- 
tain the  principal  morphological  characters,  and  short 
biological  and  faimistic  note?  arc  addf^d  in  many 
cases.  These  handbooks  are  not  intended  to  supply, 
and  do  not  give,  lengthy  anatomical  or  biological 
account";  of  thf  orjjnni<!ms;  their  funct!i;)n  Is  [ci  cnablr 
the  worki  r  who  con.suU&  ihens  to  identify  his  material 
as  speedily  as  possible.  To  this  end  keys  are  pro- 
vided, wherever  possible,  to  the  families,  genera  and 
species,  and  figures,  for  the  most  part  in  line,  are 
given  to  illustrate  tlie  diagnostic  characters. 

As  there  are  no  definite  boundaries  between  ttie 
fresh-water,  terrestrial,  and  marine  faunas,  it  is 
diflicult  to  decide  whether  cen.iin  aniniai?  should  or 
should  not  be  regarded  as  coming  with'm  the  scope 
of  these  volumes.  The  editor  has  indiided  not  only 
animals  which  live  in  or  upon  fresh  water,  but  those 
which  are  found  on  the  margins  of  ponds,  lakes, 
streams,  &c..  entering  into  intimate  association  with 
the  water;  others  which  seek  the  water  only  tem- 
I  porarily  have  been  excluded.  On  the  whole,  the 
limits  of  the  fresh-water  fauna  have  been  liberally 

intorpreted.    In    ordrr    to    ijivt^    a    more  compU'»c 
I  account,  mention  has  been  made  in  some  cjat-,  of 
'  devetopmental  stages  of  organisms,  although  these 
j  stages  do  not  actually  orctir  in  fresh  water;  for  in- 
I  stance,  the  larvse — Leptoccphali — of  the  eel  are  men- 
tioned and  figured.  Our  knowledge  of  some  divisions 
of  the  fresh-watrr  fauna  is  at  present  in  a  ver>'  im- 
perfect condition;  thf  adult  forms  of  many  animals 
.are  well  known,  whil<   thi  ir  younger  stages  are  but 
inadequately  described.    These  volumes,  which  will 
reach  the  hands  of  the  majority  of  serious  workers, 
will  fulfil  the  purpose,  among  oth'  rs.  of  serving  as  a 
record  of  our  present  knowledge,  and  will  show  the 
lacunae  which  remain  to  be  fiUed  by  future  observa- 
tions. 

Heft  i.  deals  with  the  whole  of  the  vertebrates 
found  associated  with  fresh  water  in  Germany.  The 

treatment  of  tho  .\mphibia  mav  instanced  as  an 
example  of  the  mclhod  adopted  in  this  volume.  .\ 
table  of  the  diagnostic  characters  of  adult  Urodeles 
is  given,  by  mcan<;  of  which  Salamandra  tnatulosa, 
Molge  alpestrti.  paimata,  cristata,  and  TtJi^-nrii  may 
be  distinguished.  In  the  following  part,  wliich  deals 
with  the  Batrachia,  there  are  tables  for  the  identifica- 
tion  of  (1)  the  fully  adult  frogs,  Ilyla  arbort'a,  Bufo 
viridis,  vulgaris,  and  calamiles,  Rana  temporaria, 
arvalis,  and  esculenta  (three  varieties).  Bombinator 
pachypus  and  igneus,  Pdobates  fuscus,  and  Aiytet 
obstetricans ;  (2)  their  spawn;  (3)  the  young  tadpoles 
with  external  gills;  and  (4)  older  tadpoles  with  in- 
ternal gills.  The  third  table  is  accompanied  by  the 
suggestion  that  it  should  be  u>rd  oiiT\  u\  rase  r.f  tliosf 
specimens  which  die  in  this  comparatively  early  stage 
of  devdopment,  and  that  it  is  preferable,  wherever 
possible,  to  keep  the  tadpoles  ali\i'  until  the  fourth 
table  can  be  applied,  with  mure  certainty,  to  ihcir 
IdentificatKMi.  These  four  tables  an  illustrated  by 
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forty  fipurt-~.  wiiich  clearly  ^how  the  featuKC  Upon 
which  the  diagnosis  depends. 
Hefle  m.  and  iv.  form  a  tingle  volume  on  the 

Coleoptera.  Tlnj  introductory  pages  contain  useful 
figures,  on  which  the  structures  used  in  diagnosis  arc 
named.  The  order  is  divided  into  Adephaga  (Carni- 
vora)  nnd  Polyphaga;  then  follow  tables  for  the 
reparation  of  the  families,  genera,  and  species.  'Ii 
true  water  beetles,  that  Is,  thoee  species  in  which  all 
stages  are  pas^d  in  water,  are  first  considered; 
afterwards,  those  species  in  which  the  young  stage* 
are  found  in  water,  the  adults  being  terrestrial;  ar.d, 
Anally,  those  the  whole  life  of  which  is  passed  under 
stones  or  on  plants  on  the  margin  of  water. 

The  sing!'-  \-'  i!uiTi>:  on  ih';  Trichr.pti' ra  (Hcfte  v. 
and  vi.)  open^  with  a  detailed  description  of  the 
imago,  fallowing  n-hldi  are  tables,  supported  by  line 

figures,  chiefly  of  uings  and  geritnlin.  for  the  separa- 
tion of  families,  genera,  and  specie*.  Six  page:,  are 
devoted  to  the  description  of  tlw  egg  masses  of  some 
families,  genera,  and  species,  and  there  follows  a 
detailed  descriptinn  of  the  larva  and  tables  for  separat- 
ing lar\'se  into  their  respective  familie?.,  j^np  i.i.  :huI 
species.  Lastly  the  pupa  is  described,  and  another 
series  of  tables  enables  the  iK-orker  to  identify  the 
f.imily  or  subtaniily  to  which  a  pupa  belong>.  ntid 
he  may  then  complete  the  idcntificaiton  either  b\ 
reference  to  the  genitalia  of  the  imago  (if  thi\  are 
already  formed  ben<  .it'i  ihe  pupal  cuticU  i  rr  to  the 
iar\-al  cuticle.  These  excellent  systematic  accounts  •> 
the  larvae  and  pupte,  which  occupy  112  pages,  are 
alone  sufhcient  to  secure  for  the  volume  a  hearty 
reception  and  commendation. 

The  volumes  on  the  other  orders  of  insects  (Hefte 
vii.,  viii.,  and  ix.)  are  on  a  plan  similar  to  that  o( 
the  two  volumes  above  noticed,  as  also  are  thv 
account>  of  the  Crustacea.  l"cir  instance,  the  Phyllo- 
poda  (Heft  x.)  are  divided  into  Euphyllopoda  and 
Cladooera.  each  section  being  in  turn  subdivided  into 
(amil!<  <,  ^t  ii.  ra,  and  speci' >,  >•  parate  table>  Ix  ing 
given,  where  necessary,  of  the  characters  of  male  and 
female  specimens.  Two  hundred  and  sixt)->l)>-«  out- 
line drawings  of  the  carapace,  terminal  hooks,  seta?, 
iintennai,  Jwc,  make  clear  the  references  to  these 
characters  in  the  te.\t. 

The  account  of  th*  Trematodes  (Heft  xvii.j  is  ad- 
mirably arranged  and  complete.  Tables  giving  the 
characters  of  the  adult,  and  in  some  cases  also  of 
immature  forms,  are  provided.  There  are  lists  of  the 
Trematodes  which  have  been  found  encysted  in  those 
binln,  .Amphibia,  fishes,  molluscs,  and  arthropods 
which  are  associated  ^ith  fresh  water,  and  there  is  a 
useful  appendix  on  cercaris.  The  utility  of  the 
volume  would  be  inireM»ed  if  a  '  host-index"  were 
added,  by  means  of  which  the  worker  could  ascertain 
what  parasites  had  been  recorded  from  the  particular 
:  wiitch  he  happens,  at  the  moment,  to  be 
( xamining. 

The  numerous  figures,  many  of  them  original, 

which  illustrate  these  volumes  are  of  exactly  the 
kind  to  elucidate  the  text;  only  very  rarely  is  a  defec- 
tive figure  met  with;  here  and  there  a  shaded  draw- 
ing has  become  mrh^r  foo  dark  in  th*-  courM.-  of 
reproduction,  thus  causing  pan  oJ  its  detail  to  be 
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obscured.    The  generic  .nid  -[■•  ciflc   n.urr  ?     d<  ; 
are  thoroughly  up  to  date.    Synonyms  are  given  in 
bnly  a  comparatively  few  cases,  such  as  tliow  in 

which  a  well-known  n.-im<'  h.'i>  !><(n  recently  super- 
seded; a  few  mort  casts  uuuki  liavc  beta  the  betta 
for  dmilar  treatment ;  for  instance,  such  w  ell-knovn 
names  as  Faludina  and  Cyclas  might  ii..vc-  b' .  n  givta 
as  synonyms  under  Viviparus  and  Sphaeriuin  re». 
lively.  One  regrets  the  disappearance  of  many  *dl. 
esublished  names.  «.g»  Apus  replaced  by  Triopt. 
and  the  alteration  of  others,  t.g.  Daphnia  to  DafAr:^. 
\:.odni,i;i  to  Anodoii:!'.  ^,  Anemia  to  .\nemisia;  tiit-^ 
changes  in  zoological  nomenclature  seem  10  be  ainiwt 
endless,  and  sometimes.  a»  in  the  last-named  case, 
to  b..-  of  (!ni:b;ful  value. 

ihe  volumes  arc  of  bandy  size,  about  ii  incites  bv 
4i  inches,  suitable  for  the  pocket;  they  are  prioicd 

on  thin  paper,  so  that  th"  l.iri^est  (on  the  Tijchopleta, 
3^0  pp.)      only  half  an  iiicli  in  thickness. 

So  considerable  a  proportion  of  the  fresl^Walcr 
fauna  of  Britain  is  found  also  in  Germany  chat  t.--; 
student  of  the  British  fresh-vvatcr  fauna  tna\  turn  \ 
these  volumes  with  the  assurance  that,  in  most  caat«. 
he  will  find  there  the  infoimation  he  requires  to 
enable  him  to  identify  his  material.  These  excelknt 
volumes  art-  ttrlain  to  prove  of  the  grt:ait  ?.t  >t-_r\w- 
to  workers  on  the  fresh-wa(«r  iauna,  not  only  ut 
Germany,  but  of  a  wider  area. 


CKE1A.\  AKCH.aOLOijy. 
Crete,  the  Forerunner  of  Greece.  Uy  C  H.  Hav^', 
and  Harriet  Boyd  Hawe?.  With  a  preface  by 
Arthur  J.  Evans.  Harper's  Library  of  Livir^ 
Thought.  Pp.  xiv+isS.  (London;  Harper  Bro... 
lyog.)    Price  2i.  txi.  net. 

MRS.  H.\RR1ET  BOYD  H AWES,  better  kno.i 
to  US,  perhaps,  under  hti  maiden  name  of  .Mi» 
H.irriet  Boyd,  and  her  husband,  .Mr.  C.  H.  Han^ 
have  written  a  v^ry  useful  little  book   which  ni.-<\  r- 
described  as  a  short,  popular  description  ol  tiic  anti^L:- 
tics  of  Crete  which  have  been  discovered  during  ih 
last  ten  years  by  Dr.  Evans.  Prof.  Halbherr.  anj  t , 
the   distinguished   author   herself.     More  popuLj 
than    Prof,    Burrow s's    admirable    "Discoveries  Ifl 
Crete"  (though,  at  the  sante  time,  in  no  way  ka 
useful  to  ftrcha:-ulogistst,  and  published  at  half  the 
price  of  uwii  his  bot'k,    'Crete,   the  Forerunner  &t 
t^reece,"  should  bring  the  interest  and  the  importanice 
of  the  Cretan  discoveries  home  to  the  minds  of  aB. 
Mr.  and  Mr».  Hauts  have  rightly  insisted  on  the  uc. 
that  the  Cretan  discoveries  should  in  reality  intern' 
us  more  than  simitar  discox-eries  in  .Assyria,  or 
tine,  or  even  in  Egypt,  because  the  Cretan  civn 
sauon  of  the  Bronze  age  waa>  the  forerunner  and 
the  ancestor  of  that  Heltenic  culture  which  is  ours  tw- 
day.     In  spite  of  the  dark   is't  <^'f  mediaevalism  it 
Europe,  the  tradition  of  <ira;cu-Kuuuin  civilisation  su-  1 
vived,  and  we  have  now  returned  to  it.  Greek  cidtm  ' 
was  but  a  revival,  niwr  an  analogous  dark  age  f 
media;valism,  of  the  great  civilisation  of  the  /Egfcis 
Bronze  age.  younger  sister,  probably,  of  the  anottf 
culture  of  the  .Nile  v.illey.    0-,:r  civilisation  goes  ; 
in  Greece  to  the  very  beginmng  of  things,  almost 
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the  renx>te  epoch  when  it  diverged  (rom  the  Nilotic 
culttm,  and  Mr.  and  Mrs.  Ha«-es*s  little  book  is  de< 

signcil  to  in-trucf  those  \\\\o  wish  to  know  the  story 
of  its  origins.  ¥tV\x  qui  potuit  rcritm  cogtwsci're 
<au$as.  Religious  ideas  have  largely  dire<  tnl  ilie 
;,'»-n<  r;il  interest  in  our  origins  towards  the  "  Bible- 
land-."  whence  sprang  ihe  exotic  oriental  religious 
element  in  our  culture,  but  Ihe  growth  of  knowledge 
and  »if  civilisation  is  ^teadily  weaning  us  from  our 
Semitic  and  medi;tval  foster-parents,  and  interesting 
US  more  and  more  in  (ireece  and  Rome,  the  real 
parents  of  our  minds  and  thoughts;  and  the  origin 
of  Greece  and  of  Rome  'n'as  Crete,  and  Crete  may 
have  sprung  from  the  same  comtnon  source  as  Egypt. 

Of  the  Egyptian  inspiration  which  we  see  in  the 
early  art  of  Crete  tlie  authors  of  this  little  book  say 
little.  They  have  no  space  in  which  to  discuss  dis- 
puted points,  and  ihdr  personal  bias  is,  perhaps, 
rather  away  from  any  even  so^alled  "oriental"  in- 
fluences  (we  do  not  admit,  by  the  way.  that  Egv'pt 
was  ever  "oriental"  in  the  sense  that  the  Semitic 
world  was  and  is).  They  merely  describe  uhat  has 
been  found  in  Crete  and  is  to  be  seen  there,  either  in 
the  ruined  palaces  of  Knosws  and  Phaistos.  or  in  the 
towns  of  Gourni'i  and  Palaikastro,  or  in  the  lAuseunt 
of  Candia,  where  the  treasures  found  in  the  course  of 
the  excavations  of  these  places  are  presetx'ed.  They 
conclude  with  a  chapter  on  Cretan  (Mincan  i  art  which 
strikes  us  as  very  correctly  appreciative  of  the  peculiar 
irenius  of  the  earliest  European  artists,  so  unequal  In 
quality,  so  good,  so  magnificent  in  concepiii n  .md 
workmanship  at  times,  at  others  so  weak ;  yet  honest 
and  free,  unshackled  by  any  of  the  conventions  that 
bound  thf  .trti^'s  of  Etzypt  and  Assyria  (who.  but  for 
these  coiv. •  i.ti  lis,  would  have  done  as  well  as  the 
Minoans).  and  the  worthy  ancestors  and  for«niiiners 
of  the  artistic  genius  of  Hellas.  On  this  we  must 
always  insist ;  the  Minoan  art  of  Greece  was 
the  ancestor  of  that  of  the  Hell-  r,<  s  v  ho  inherited 
their  artistic  genius,  not  from  the  Indo-European 
Greek-speaking  northern  originators  of  half  their 
blood,  but  from  their  other  ancestors,  the  ruddy  non- 
Aryan  Mediterraneans,  brothers  of  the  Egyptian  and 
of  the  Etruscan.  It  is  from  these,  albeit  we  ourselves 
in  the  north  h.ive  little  <  r  urn.  of  their  blood  in  our 
veins,  that  we  have  derived  most  of  what  makes  u<: 
civilised  beings. 


PRACTICAL  CURVE  TRACING. 

/'r«ic/iV(i/  Curz'c  Tracing,  luilh  Chapti-rs  on  Differentia, 
tion  and  Integration.  By  R.  liovvard  Duncan. 
Pp.  vii4-i37.     (Lx>ndon :   Longmans,  Green  an<l 

Co.,  iqio.)    Price  5s.  net. 

THE  methods  emi  U  -  td  in  this  book,  which  pre- 
sents an  attractive  appearance,  are  almost  en- 
tirely indejK'ndent  of  the  aid  of  general  mathematicil 
principles.  For  instance,  the  form  of  the  graph  of 
y  =  ax  +  h  and  its  dependence  on  <i,  b  are  explained 
by  plotting  graph's  of  the  equations  obtained  by  vary- 
ing; «  while  b  remains  constant,  and  then  those 
obtained  by  varying  b  while  a  remains  constant. 

NO.  2 1 19,  VOL.  83] 


Naturally  greater  dilHcuUies  occur  in  handling  the 
equatk>ns  yssax'+hx+c,  y^ax'+hx+e,  &e.,  by  the 

same  method.  Inexpert  mathematical  students  of  the 
type  for  whoini  the  author  writes  find  it  very  hard  to 
get  hold  of  the  notion  of  a  parameter,  and  a  great  deal 
crulil  r.  1 1,  be  done  by  adontinf,'  the  plan  indic.itcd 
above.  .Hid  steadily  followed  in  this  book.  Even  the 
ordinary  student  of  analytical  geometry  would  prob- 
ably get  at  "  the  facts  of  the  case "  sooner  if  he  ap- 
proached, for  example,  the  equation  3c*-f-y*— ax  — >»o 
by  drawing  graphs  of  the  circles  of  the  specified 
system,  keeping  b  a  positive  constant  and  giving  a 
various  values,  then  keeping  b  a  negative  constant 
and  varying  a. 

It  is  this  positive  and  distinct  ad%-antage  tliat  is 
emphasised  by  the  author,  and  from  this  point  of  view 
are  discussed  the  parabolic,  liyfiorbrilio.  exponential, 
and  logarithmic  curves,  together  with  the  sine  curve, 
of  the  natures  of  wliich  a  good  account  is  given.  For 
students  of  graphs  who  have  at  their  dispos.i! 
algebraic  machinery  up  to  division  and  quadratic 
equations,  the  road  to  a  knowledge  of  the  forms  of 
man'-  i^'^raphs  could  be  mailo  sVu  rtcr.  The  artifices  of 
change  of  origin  and  scale-unit,  even  without  those 
of  successive  approximation,  do  not  offer  a  great 
difficulty  !i  .1  ^luri' pt  of  small  n'.atln-niatical  ability, 
and  go  a  long  way  towards  establishing  the  rough 
form  of  the  graph  of  an  equation  which  would  appear 
alarming  if  it  had  to  be  discussed  by  the  plotting  of 
points. 

Two  chapters  on  the  calculus  are  added  to  those  <:>ii 
cur\e  tracing.  The  niithor  knows  th.nt  "th*'  method 
of  measuring  the  slope  tf  n  curve  by  actu.iUy  draw- 
ing  the  tangent  is  sometimes  objected  to  on  the 
ground  of  inaccuracy";  but  his  experience  "shows 
that  by  good  and  careful  workmanship  it  is  possible 
to  rely  on  the  results  so  obtained  to  a  degre*-  of 
aceturacy  which  is  sufficient  for  practical  purposes.'* 
Yet  the  degree  of  accuracy  indicated  in  some  of  the 
results  laliiilat^ ci  in  ;h.  i  h.i])t<  i-  i.n  differentiation  must 
be  verj'  diftkult  to  attain.  Indeed,  curves  of  y  =  .v', 
ysx*.  &c.,  are  constructed,  tangents  are  actually 
drawn,  J.  ..'v  .nul  x  are  tabulated  and  then  plotted 
against  one  another  directly  or  logarithmically.  «ith 
so  much  accuracy  that  the  rules  for  the  differentiation 
of  r.,.  U>.c  V,  sin  v,  cos  v.  arf  deduced.  The  reader 
certainly  will  have  it  very  ddiniiely  impressed  upon 
him  that  dy'dx  measures  the  slope  of  a  curve.  Of 
course,  there  remains  the  ditViculty  for  an  engineer,  or 
.inv  other  w  ho  applies  the  calculus,  of  being  able  to 
identifv  the  slt>pe  with  the  rate  of  variation  of  the 
correspimding  function,  and  of  appreciating  the  very 
varied  significance  of  the  derivative  in  its  applic.i- 
tions ;  but  the  book  does  not  profess  to  enter  on  this 
field. 

A  few  examples  on  each  chapter  are  gathered  to- 

>;ether  at  the  end  of  the  volumt .  li-.e  l  urposr  of  which 
i«j  evidently  that  the  reader  should  be  clear  regarding 
the  facts  at  the  base  of  the  equations  and  functions 
discussed  before  he  sets  out  to  equip  himself  in  the 
practice  and  applications  of  the  methods  explained. 
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AN  ALTERNATIVE  TO  QUALITATIVE 

ANALYSIS. 

Introduction  to  ExperimentiA  Inorganic  Chemistry. 
Bv  H.  Bittt.  Translated  by  WilH«tn  T.  H«B  and 

J."  \V.  Phclan.  Vy.  vI  +  tR^.  (Now  York:  John 
Wiley  and  Sons;  London  :  Chapman  and  Hall,  Ltd., 
1909.) 

THIS  book  js  intended  to  supply  the  l.>ck  uf  know- 
ledge of  descriptive  chemistry  which  has  resulted 
from  fhe  omissioii  of  "test-tube  work"*  from  the 

curricula  of  the  sdiools  or  its  restriction  to  small 
classes  of  advanced  scholars.  As  compared  with  tlie 
"qtialltadve  analysis"  which  it  h  intended  to  precede 
or  to  replace,  as  the  case  may  bo,  the  course  now  siit;- 
ge^sted  has  certain  obvious  advantages,  arisin^^  more 
espedalty  from  the  fact  that  the  experiments  are 
dosijfiied  directly  for  the  purpo-^e  of  5nppl\  inj?  a  know- 
ledge of  the  elements  and  ItM  ir  ci ini()ounds,  instead 
of  serving  this  purpose  only  indirect ly  through  the 
medium  uf  .1  v.rh< mt  of  work  designed  originally  for 
an  entirely  diH\  rcni  purpose. 

The  abuse  of  the  older  method,  by  which  a  student 
could  be  trained  to  "get  out"  his  salts  and  pass  his 
examinations  without  acquiring  any  adequate  know- 
ledge of  the  processes  used  in  doing  this,  is  well 
known,  but  the  alternative  scheme  now  suggested  is 
b/  no  means  free  from  fauUs.  One  of  the  most 
.scriniis  accusal!* iti--  tl'.at  may  be  It  vt-llrd  .ni,'^:iln'it  it 
arises  from  its  monotony.  Thus,  in  dealing  with  the 
metals,  the  student  is  expected  to  examine  one  metal 
after  nnr  tlirr,  Ur  rit  it,  dissolve  it  in  ncids,  and  then 
try  the  ellect  of  a  series  of  different  agents  on  its  solu- 
tions. After  this  has  been  done  for  a  dozen  different 
met.ils  the  student  uduld  crtalnlv  romplaifi  of  wpnri- 
ness.  and  it  is  duubUul  v\,ht.ihir  liis  niental  faculties 
would  be  kept  sudiciently  on  the  alert  to  produce  any 
permanent  impresMon  at  the  end  of  his  course.  The 
loss  uf  the  interest  which  is  supplied  in  qualitative 
analysis  by  the  incessant  stimulus  of  a  problem  to  be 
solved  is  a  very  serious  drawback,  and  the  course 
which  the  authors  present  would  need  very  coreful 
handling  to  prevent  the  class  from  going  to  slee|)  over 
its  work  or  gliding  through  it  without  effort  and, 
therefore,  witlwut  profit. 

Till-  l)<"st  u-.r-  to  which  the  book  could  Ijr  luil  wnuid 
be  as  a  duplicate  text-book  for  a  student  engaged  on 
qualitative  analysis,  so  that  when  presented  with  a  new 
eli  niont  ho  might,  \vhi[';t  learning  how  tO  detect  it, 
acquire  at  the  sam«'  time  some  systematic  experi- 
mental knowled{^  of  its  properties.  If  blended  in  this 
wnv  with  .'t  sffifs  of  problcfn*,  the  rxperimotit*;  now 
dtitribed  wuuld  undoubtedly  b*'  of  considerable  value. 

The  most  notieeal>le  fault  in  the  arrangement  of 
the  book  is  due  to  an  uncertainty  on  the  part  of  the 
authors  as  ta  whether  thw  arc  giving  instructions  for, 
or  supplying  a  descriptive  account  of,  the  experitnents. 
This  confusion  lias  resulted  in  a  compromise  whereby 
one  experiment  is  described  in  the  imperative  tense 
and  the  next  as  a  narrative  in  the  jjn  ><.iil  ti n-r  It 
is  also  a  characteristic  weakness  of  the  scheme  thai 
focmulse  and  equations  are  given  without  any  hint  ns 
to  the  quantitative  expormienis  on  which  they  must 
necessarily  be  based.  This  lack  might  doubtless  be 
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c<M-r.  ctcd  In  .1  teacher  who  was  aware  of  the  dangc 
that  the  class  might  look  upon  a  formuta  or  an  equa- 
tion as  aninsplfwi  product,  to  be  accepted  as  a  rrveU- 
zUm  sent  .1o^^  n  to  mankind  through  the  propheuc 
agency  of  the  writers  of  text-books;  but  a  CO««e  « 
chemistry  which  leads  off  with  the  words.  Hydro- 
chloric nnd,  HCl.  is  a  colourless  S»^  '  '\J^^. 
(if  left  to  develop  its  natural  effects)  be  admirablj 
cakuteted  to  propagate  th$»  aU  too  prevaknt  here>v. 


L. 


THE  WELFARE 

The  Health  of  the  Nations 


in 

(P 
of 
woiticn 


OF  WOMEN. 

Compiled  from  Special 
Rci^rts  of  ihe  National  Councils  of  ^fP. 
(London:  Constable  and  Co.,  Ltd..  1910.) 

Price  IS.  net.  .  .  u  .» 

n-HE  International  Council  0t  Women,  of  ^»"«^»V^ 
1     (  outness  of  Aberdeen  is  president,  was  formed 
■     ,.S!<8  bv  -  a  company  of  .  .rn. 

-)    the  result  of  their  cfloris  was  a  federauoo 
naiional  councils,  or  unions,  or  associations  0. 

for    the   comiTton    welfare.  Mrs. 
Ogilvie  Gordon  sketches  in  this  small  vol«ne  the 
hiftorj'  of  the  council,  noting  the 
quinquennial  meetings  in  the  various  couoo^a^ 
summarising,  for  the  year  tgog.  certain  ^P^J^ 
ports"'  prepared  by  representative  worT,.n  .n  Eur  .>_. 
?:n.  rica'  and  other  continents.     The  movemcm^ 
ambitious,  and  it  is  almost  needless  to  *»« 
"special  reports"  here  collated  arc    of  the 
rencrnlised  kind.    In  a  brief  200  pages  of  well-leaded 
print,  it  is  not  possible  to  give  a  passable  "•"^•"•^  ^ 
ihe  "health  ••  even  of  one  nation,  not  tn  sp<^ak  of  the 
twentv-one  "nations."  or  countries,  here  dealt  with 
But  i(  is  gratifving  to  find  aome  twenty-two  national 
councils  of  women  (p.  li)  sufficient^- 
general  hygiene  to  produce  even   those  someuhai 
sketchv  "reports." 

Tlte'nuiin  point  is  thnt  the  nations  are  thus  sbo*. 
ini'  an  increasing  concern  for  one  another,  and  tn* 
Intmational  Council  of  Women,  in  focussing  atten- 
tion ..n  thp  l.  nding  features  of  pubUcbeallh  prog«.*s. 
is  doing,  pro  latito,  a  real  international  service.  Soeti 
reports  are  intended  to  excite  interest  rather  tth.m  i  . 
provide  mnterials  for  sdcntilic  conclusions,  and.  fron. 
ih.s  point  of  view,  there  is  much  to  be  said  for  tliem. 

It  is  however,  to  be  regretted  that  fh- rc  is  so  l.ttlr 
rL  f.  r.nce  in  detail  to  extant  ofiicial  or  other  txust- 
^^orthy  documents.  Had  the  papers  each  been  «ippk- 
mtnted  bv  a  short  list  of  definite  references,  fh« 
usefulness'  of  the  liiUe  volume  would  have  be«« 
immeasurably  increased.  As  it  is.  one  has  difficult? 
in  taking  the  statements  on  tru5t  For  instance,  « 
a  "report  «n  public  health'  lor  the  "countries'*  W 
"Great  Britain  and  Ireland,"  one  finds  it  said--and 
the  date  of  tho  "preface"  is  1909 — that  "there  IS  no 
compulsory  noiituation  of  tuberculosis  in  Great 
Britain,  but  vol.ait ary  notification,  instituted  by  loc.V- 
authorities,  obtains  in  many  pl.-ices"  (p.  65).  Vet  at 
that  date,  May.  iqtx),  nearly  25  per  cent,  of  the  popu- 
lation of  Scotland  was  under  "compulsory  tiotifica- 
tion,"  a  fact  that  could  have  been  obtained  without 
ditViculty,  either  from  published  btue-books  or  from 
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appUcation  to  the  Local  Government  Board  for  Scot- 
iktid.   Incidentally,  it  may  be  said  that  the  per- 

centa^'e  n(j\v  probably  approaches  50;  yet  a  volume 
on  "  The  Health  of  the  Nations,"  issued  in  1910,  con- 
tains no  cltie  even  to  the  feet  that  Scotland  is  a 
ceparate  administrative  area  of  Great  Britain. 

This  kind  of  report  is  not  reassuring  as  to  the  other 
eonntries;  but  doubdess  the  various  correspondents 
will  be  able  to  put  inquirers  "on  the  track"  of  more 
definite  information.  The  work  of  collation  is  well 
doiM  Iqr  Mrs.  C^hfie  Gordon,  and  the  volume  forms 
a  f:ood  intellectual  p  ii  "  rf  repair  for  the  many 
women  everywhere  cocicerned  to  consider  and  im- 
prove the  life  and  labour  oomfitions  of  women. 


PROGRESS  OF  tHEMICAL  AND  PHYSICAL 

SCIENCE. 

FoTtschritte  der  Chemie,  Physik,  uud  pltysikalischen 
Chemie.  Neue  Folge  des  Phy^ikalisch-chemischen 
CentralUattw.  Vd.  I.,  kkxj.  Edited  by  Dr.  Her- 
mann  Grossmann  and  others.  Pp.  3S6.  (Lelpzif^  : 
Gebriider  Borntraeger ;  London :  Williaui!*  and 
Nori^atc,  1909.)  Price  i6  mark*. 

'"PHIS  work  on  the  proijre<;s  of  chemistry,  physics, 
and  piiysical  chemistry,  which  represents  the 
tirst  annual  volume  of  a  new  series  of  the  **Physikal- 
;-.Lh<hemische  O-ntralhlatt,"  is  issued  in  monthlv 
parts,  and  contains  a  number  of  interesting  reports  by 
specialists  on  various  branches  of  chemistry  and 
physics,  the  period  under  review  ining  igoS  and  a 

fxirtion  of  lyoy. 

Tau  articles  on  radio-activity  and  electronics  indi- 
cia th-  interest  ntt,u;li<d  to  these  rapidly  developing 
tranches  of  scieno;,  and  it  is  gratitying  to  find  that 
a  substantial  part  of  the  pioneering  work  in  this 
section  results  from  the  labours  of  British  chemists 
i>nd  physicists. 

The  important  subjects  of  spectroscopy,  catalysis, 
thcrmochemistrj',  chemical  equilibrium,  m  locity  of 
reaction,  and  the  theory  of  gases  arc  deuU  with  in 
special  reports.  Recent  observations  on  the  influence 
oi  light  on  chemical  change  are  summarised  in  the 
article  "Photochemistry,"  by  A.  Byk. 

The  study  of  colloids  is  a  branch  of  general  dtem- 
istry  now  making  rapid  advances,  and  the  researches 
of  1908  in  this  field  are  discussed  by  A.  Miiller,  who 
<ilso  deals  with  the  practical  application  of  these  in- 
vestigations  to  the  technical  prcx^'ess  of  dyein|;,  tan- 
ning, photography,  and  biological  chemistr}'. 

The  editor.  Dr.  H.  Grossmann,  contributes  a  memoir 
on  complex  chemical  compounds,  in  which  he  reviews 
the  work  done  in  tliis  branch  of  chemistry  during  the 
t'rst  half  of  the  year  igog.  He  groups  these  so-called 
"molecular  compounds"  under  four  headings: — (i) 
Coropotuids  with  complex  cations ;  (2)  compounds  with 
complex  anions;  (3)  auto-complex  compounds;  and 
U)  organic-inorganic  complex  compounds. 

One  of  the  most  interesting  articles  in  this  volume 
IS  that  on  the  incandescent  mantle  industry,  written 
by  C.  R.  Bohni,  who  describes  the  rise  and  develop- 
*OWt  of  this  important  branch  of  manufacture,  and 
Sives  a  brief  outline  of  the  processes  involved  in  the 
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production  of  Welsbach  mantles  on  a  commercial 
scale. 

The  report  on  pharmaceutical  chemistry  is  note- 
worthy because  it  includes  a  description  of  the  syn- 
thesis of  racemic  suprarenine  by  Stolz  and  Flachcr. 
The  latter  chemist  has  since  separated  this  protluct 
into  its  two  optical  antipodes.  The  lajvorotatory  base 
is  identical  with  the  active  base  of  the  suprarenal 
capsules,  and,  when  introduced  into  animals  by  in- 
travenous injection,  produces  a  very  marked  increase 
in  the  blood  pressure.  The  dextrorotatory  supra^ 
renine,  under  dmitar  conditions,  Is  practically  in> 
operative. 

In  addition  to  the  above  mentioned  monographs,  the 

volume  contains  report';  on  the  recent  development  of 
chemical  science  under  the  various  headings  of 
physical,  inorganic,  organic,  analytical,  physitdogicat, 
and  a j^ricultur.il  chemistry.  These  surnniarics  con- 
tain the  same  information,  and  discuss  topics  similar 
to  those  dealt  with  in  the  anntial  reports  on  the  pro- 
gress of  chemistry  published  in  recent  years  by  the 
Chemical  Society,  and  are  therefore  hanily  likely  to 
be  preferred  by  the  English  reader* 


OUR  BOOK  SHELF. 

Radium.   By  J.  P.  Lord.  Third  edition.   Pp.  x-M03. 
(London:  Harding,  Bros,  and  Co.,  1910.)  Price 

2S.  6d.  net. 

This  book,  to  qudie  from  the  preface,  consists  "of 
a  careful  compilatiun  of  ilie  more  material  faeis  needed 
lor  an  elementary  understanding^  of  radio-active  pheno- 
mena, especially  in  relation  to  ilicrapeutic  and  kindred 
progress/*  and  the  author's  aim  has  been  **to  steer 
a  middle  course  between  the  popular  and  the  scientific 
liter. itiirc  of  the  --ubjeet,  .iviiidioL;  nver-teehnie.ilitv,  on 
the  une  hand,  and  mi  the  other,  ilial  looseness  ot 
which  tiie  j)ii[<idar  trealmi;nt  ut  a  seicittilie  matter  i-. 
peculiarly  suscc()iible."  On  the  whole  the  book  seems 
fairly  well  fitted  to  fulfil  its  object.  Tlie  author  has 
successfully  avoided  over-technicality,  but  has  not 
been  entirely  successful  in  retaining  accuracy.  In 
discii^sinL;  the  energy  of  radium,  the  view  appears  to 
be  taken  that  because  the  radiations  escapmg  are 
limited  to  a  thin  layer  beneath  the  surf.ice,  the  heat 
generated  is  also  limited  by  the  tiiicki»r>s  of  the  layer. 
The  commercially  important  ratio  of  radium  to 
uranium  in  minerals  is  given  as  700  milligrams  of  the 
former  per  ton  of  the  latter,  which  is  more  than  twice 
as  great  as  the  actual  ratio.  The  present  commercial 
price  of  radium  is  «iven  as  shghtly  more  than 
looii/.  pi  r  .u;rain.  w  hich  is  particularly  unfortonate  in 
such  a  book,  since  small  quantities  can  be  bought  at 
the  present  time  at  about  one-quarter  or  one>fifih  this 
rate. 

The  chief  interest  of  the  book  is  the  description  and 
photographs  given  of  certain  new  mines  of  auttmite 
(hydratcd  uraniutri  Cidcium  phosphate)  near  Guarda,  in 
Portugal,  in  iIm-  e\[)loitntion  of  which  the  pnblishi  rs 
of  the  book  apparently  .Mre  interested.  1  he  <iepo>ii< 
are  described  as  occurring  in  lodes,  varyiny  from  .an 
inch  to  three  or  four  feet  in  thickness,  containing  the 
uranium  ore  in  crystals.  A  set  of  radiographs  taken 
with  the  new  material,  of  percentage  of  uranoso- 
uranic  oxide  varying  from  to  i'5.  Is  included, 
together  with  some  pl.ites  of  instruments  mmmonly 
employed  in  the  nie,i«,urf  rnent  of  t  .idio-actieity.  The 
last  ihvrc  el).ipi-r>  .tre  (ie\nted  to  the  medical  uses 
of  radium,  on  the  present  state  of  which  the  author 
appears  well  infonned. 
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Atttopodos.   /'urd  If  IV.    By    Prof.    Daniel  (jrceiuvay. 

Con  prologo  del  Pror.  Dr.  Pedro  Lacuv«ra.  Pp. 

viii  +  2ju.  (Uuenu>  Aires  :  La  Cienda  tredica,  \<yS6.) 
This  work,  issued  in  igoli,  is  mainly  a  compikd 
account  of  som«  of  the  various  Arthropoda  that  attack 
and  annoy  man  and  .'inim.il*.,  or  which  an'  prirn^iies 
or  carry  diseases.  It  cimuntnces  \^\\\\  a  ii< -cripiion 
of  the  Lin^'Uatulid;L'  and  Ueniod'  cid;i.-.  I  h*  ii  tollow* 
an  account  ol  the  h.ii\:u[ttid£e,  espexziuUy  dealing  with 
the  human  itch  nii  <  1  •><tu:ol>tci  icabici).  Several 
sp«ci«;»  01  ijToglyphido.*  art;  ligur«d,  and  also  oiher 
mites.  Infonnaiion  conoerning  the  Ixodidc,  or 
ticks,  covers  twent}--«iie  pages,  and  two  useful  tables 
of  the  genera  are  given.  The  piruplasma-carr}ing 
Boophilus  bovis  i>  sjKiwn  on  three  cotoiin-d  plates 
in  adult  male  and  female  and  larval  stage^. 

Sonii  I'  liionous  spiders  are  referred  to  and  tigi:t'  t], 
including,'  the  lari,'e  Mvj^ala  ariiiilorio.  Thr  in.^ecia 
take  up  most  ol  the  volume,  extending  from  p.  8y  to 
p.  221.  .After  a  general  account  of  the  Ilexafnxls, 
the  auAor  commences  with  the  parasitic  and  blood- 
sucking Hemiptera,  dealing  almost  exclu»ively  with 
tlie  Pedlculi. 

The  major  part  of  this  section  concerns  the  Diptera. 
Inctudinf?  the  ajihaniptcra,  or  f^cas.  A  good  account 
of  the  "Jigger"  iSartri^psvihi  pciictnt>'..s)  is  >,'iven. 

This  is  followed  by  a  desciiplion  ol  the  ist  lM.-.dies,  or 
Cl  t->sirue,  including  a  table  of  species,  ten  being 
tabulated,  including  G.  bocagei  (U.  Franca,  iqoj) 
Notes  are  also  given  on  the  screw  worm  {Combsomyia 
macdlaria),  Dermatobia,  and  Other  iEstridae.  A 
considerable  spuce  is  devoted  to  a  general  outline  of 
the  family  Culicidae,  with  a  coloured  plate  reproduced 
mainh-  from  .XrritMdzagfa's  "  Diptera  Argentina."  The 
teiiiral  figure  f\n,  4I  of  ]>i  'pheUs  clttviger  (macufi* 
pt.'iini.\)  is  ^arcfly  i<'C(ii;ni>al)l''. 

Some  misprints  may  be  notic-d,  such  .is  t  >lopus 
for  calopus  (Fig.  149),  6ofcw  for  60114  (p.  iSij,  &c. 

F.  V.  T. 

Der  Kampf  ttm  Kenthagtn  der  Entvnckluufis-  und 
VererhiingsJehre.      By  Oscar  Hertwig.     Pp.  iv  + 

I'Ji'H.i:  0.  Fi-cluT,  lo'"!-)  Price  ;  marks. 
U  iiH  his  Usual  ciearness,  Pml.  Osc  .r  Hertwig  sums 
up  the  situation  as  regards  th--  ri  /.  of  the  nucleus  in 
hen-dits.  .After  stating  the  foundations  of  fact  on 
which  theories  of  heredtt>'  and  d<  velopment  must  be 
built,  he  enters  upon  a  careful  discussion  of  the 
important  question  whether  the  nucleus  1$  the  sole 
vehicle  of  heritable  qualities.  .\s  Kii  |Hits  It.  I! 
the  nucleus  a  "  Vererbungsmonopol  ■■  Ihv  auihn 
dcf.  nd-  against  all-comcrs  the  "  Hertwig-Sirasburgi  r 
(iv-^i  hypothesis  of  the  localisation  of  the  idioplasm 
in  iIk-  nuclear  substances,"  and  his  arg^m<  nis  an-  jnit 
with  much  force.  They  are  seven  in  all,  the  three 
best  being  lh<  equivalence  of  ovum  and  spermattl^oon 
as  regards  nuclear  material,  the  precise  partition  of 
nuclear  substance  in  karyokinests.  and  the  reduction 
which  obviates  an  accumulation  of  nuclear  mntcrini. 
The  case  is  argued  with  fairness,  and  Iho  ditliculti  ,< 
which  ahr.imd  are  considered  (  ,ir<  fulh  .  t!.-  uim-ial 
conclusion  being  that  the  1884  h\  [n-ti-.i  sis  i^  consistent 
with  a  large  series  of  important  I  u  1-.  md  thot  no 
well-established  f.ict  is  inconsistent  with  it. 

There  is  much  interesting  discussion  in  thf^  volume, 
which  i-^  conspicuously  lucid  throughout.  We  should 
also  refer  here  to  the  revised  and  enlarged  edition 
(Jena  :  Fischer,  pp.  46I  of  a  lecture  which  Hertwig 
gave  in  ic>oo  on  the  development  of  biology  in  the 
nirit'ti'i  nth  centur\ .  Ii  is  interesting  ti>  in  !!ci  from 
tf.e  .additions  that  tin  .luthor  is  of  opinion  ih.u  actual 
adv.iiua  s  in  kn<nvledge  necessitate  a  re-consideration 
01  the  theory  of  natural  selection,  the  l..amarckian 
(heor%-  of  direct  adaptation,  and  the  recapitulation 
doctrine. 
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{1}  Man  in  Many  Land^ :  lictn^  on  introduction 
ihc  6tuJy  oj  (jcogr'iphit:  Control,    by  Prof.  L.  V\. 
Lyde.    P|).  vii  +  1S4.   (London  :  A.  and  C.  Black, 
1910.)    Price  2S,  OJ. 

12}  {Jtu'itions  tin  Hcrbcrtion's  St'nior  Orography.  B* 
F.  M.  Kirk.  Statistical  Appendix  by  C.  G.  fL 
Taylor.  Pp.  04.  ^O.\lo«i :  Clarendon  Prt-ss,  lyio.i 
Pri rc  li. 

(j/  h.xpi  rinienlal  Gt'ograpiiy.    By   G.    L".  Dinj^wo;!. 

Pp.  vii +  106.     (London:  George  BeU  and  Sons, 

1910.)    Price  2S.  od. 
(4)  Cambridge  County  Gcograpliit-s.    Corn-uaU.  li\ 

S.    Baring'Gould,     Pp.    ix-fi<>4.  (Cambridge; 

Unix'erslty  Press,  1910.)  Price  is.  6d. 
Thoigh  all  arc  intended  to  aiisist  scbool  pupil»  to 
learn  geography,  these  books  have  very  little  in 
ci.iiniii  'n,  so  t.ir  .is  the  iite;iii.>ds  adopted  by  thr  v.iiiirjs 
wriii  I  s  .11 L-  Lunci  vuetJ.  I  lit-  b<.>oks  show  viviuly  the 
prescni  di\'i-i',v  of  opinion  as  lo  the  best  way  of 
teaching  geography.  The  ieacii<  r  his  a  difficult  task 
just  now  in  deciding  the  course  his  lessons  should 
take,  for  the  examining  and  inspecting  authoriti<  s  he 
has  perforce  to  serve  are  not  yet  agreed  among  them- 
selves. Fortunately,  there  Is  a  growing  conviction 
that  the  be«t  results  are  obtained  only  when  the 
pii[j:Is  lit'iivH'-  artivi  l\'  in  the  lessons;  and  llie 
pl.in  is  l>t.-cuinin^'  inmir  .uid  ni.jre  common  of  setliiii; 
<  liildren  to  wmk  tor  rr.r;ns,l\.  s  cxt-rcises  designetl  10 
bring  out  sotne  ini|>ortant  j)rmciple  or  fact.  Th' 
second  and  third  of  the  volumes  under  notice  will 
assist  the  teacher  in  this  jiart  of  his  work;  the  third 
especially,  though  if  follows  lines  which  have  been 
laid  down  by  previous  fj<x>k$,  will  indicate  ways  in 
which  the  pupil  m:>.y  be  taught  to  make  his  own' text' 
book. 

Prof.  I,\de  maintains  his  reputation  as  an  experi- 
enced teai  1)1 1 .  His  hook  is  an  excellent  example  of 
ih<>  wrn  in  which  the  practical  teacher  can  mak'» 
C'ocrapliy  a  valuable  instrument  for  training  boys 
and  girls  to  reason  intelligently.  The  well-selected 
coloured  illustratioits  add  greatly  to  the  attractiveness 
of  the  book. 

The  last  \-olume  is  well  up  to  the  high  standard 

of  the  seines  to  which  it  belongs. 

Wi£/?".«>'vv  aiti!  Pywiys  in  nuckiiii^hnmshiTe,  By 
Cletiir-'.i  Sh..>rivr.  \\  ith  illusHaiions  by  F,  LI 
Griggs.  Pp.  xi\4-3^.  (London:  Macm'illaii  and 
Co.,  Ltd.,  loto.)  Price  6s. 
.\  I  i>Lviv  or  a  couiiit;.  m.iv  hr  liescribed  from  variottS 
j/uints  of  view,  and  in  <  ai  li  cis.  the  things  seen  will 
depend  upon  the  i' in|/<  tam'  iit  or  s\  mjiathi-'s  of  the 
ol)ser\er.  In  this  addiiiui-.  to  .ui  adtmtable  st  ries  of 
guide-bo«>ks.  the  predoaimani  view  is  that  of  pr'>- 
tninent  persoits  connected  with  a  county  w  hich  is  rich 
in  historic  interest.  Of  the  natural  hisiori  or 
geography  of  the  county  there  is  nothing,  but  the 
human  side,  which  appeals  to  a  wider  circle  of  readers, 
is  presented  in  a  style  that  contmands  attention.  A 
tew  lines  are  ^iven  lo  Sir  William  Herschel  in  con- 
nection with  Slough,  and  mention  is  made  ot  Sir 
Kenelin  Digby,  who  first  brought  Sir  Thomat 
•Browne's  ■  Keligio  Medici  "  into  notice,  hut  little 
iiiore  is  said  ol  the  association  of  science  with  the 
county.  Ftrhaps  the  mention  of  Hester  Sandys,  who 
.ttarried  Sir  Thomas  Temple,  of  Stowe,  and  lived  to 
see  seven  hundred  descendants  from  the  union,  w3! 
interest  biologists.  Mr.  Shorter  acknowledges  that  he 
is  concerned  only  with  the  personal  element  of  Buck, 
inghatrshin  :  -o  while  wc  may  r«'f^r<  t  ilio  limitations 
thus  imposed  u[>o".  the  county's  attr.n  tions.  it  wnuUi 
be  unjust  to  .i|i;>hi  ;f>  his  attractive  volume  ;my  oth« 
•.taiidards  than  liiose  of  biography  and  history.  Tliere 
is  no  lark  of  living  interest,  and  the  volume  is  sure 
to  ;r  "ead  widely  both  within  and  without  the  count>-. 
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LEJlliRS  TO  THE  EDITOR. 
[The  Editor  does  not  hold  himself  responsible  for  opinions 
expressed  by  his  correspondents.  Neither  can  he  undertake 
to  return,  or  to  correspond  with  the  writers  o{,  rejected 
manuscripts  intended  for  this  or  any  other  part  of  Nature. 
.Vo  notice  is  taken  of  anonymous  communications.] 

Meteorological  Obstrvaiions  during  the  Passage  of  the 
Earth  through  the  Tail  of  Halley's  Comet. 

I  IIA\  E  rursorily  examined  the  lecords  from  ttn  rcgistrr- 
ing  balloiin-i  sent  up  Irum  Dttrhan\  Tark  and  Pvrion  Hill 
on  May  ib,  it),  and  jo.  Nearly  all  the  traces  show  larj«e 
fluctuations  oi  temperature ;  but  such  fluctuations  have 
been  observed  before,  and  there  is  nothinfj  that  leads  me 
to  suppose  that  the  passage  of  the  earth  through  the  tail 
of  the  comet,  if,  indeed,  it  occurred  before  7  a.m.  on 
May  20,  had  any  effect  on  the  temperature  of  the  upper 
air.  Five  of  the  balloons  reached  17  km.  or  more,  and  all 
exceeded  13  km.  \V.  H.  Dines. 

June  o. 

The  qu.tntity  of  ozone  in  the  atmosphere  at  great  alti- 
tudes, which  for  <iom''  time  has  been  the  subject  of  an 
investigation  by  the  writer,  was  estimated  on  May  18 
and  19.  It  was  thought  that,  in  this  way,  some  light 
might  be  thrown  on  the  question  as  to  whether  any 
electrical  discharges  of  any  magnitude  took  place  in  the 
higher  atmosphere  during  the  transit. 

The  method  of  conducting  these  measurements  is 
described  in  the  Transactions  of  the  Chemical  Society 
(iQio,  xcvii.,  868),  and  consists  in  the  use  of  a  concen- 
trated solution  of  potassium  iodide.  It  h:i$  been  found  in 
this  work  that  very  dilute  ozone  reacts  with  potassium 
iodide  to  give  iodine,  potassium  hydroxide,  and  potassium 
iodate,  the  relative  amounts  of  each  v.nrying  with  the 
temperature.  This  reaction  enables  a  distinction  to  be 
made  from  oxides  of  nitrogen,  which  only  give  free  iodine, 
and  from  dilute  hydrogen  peroxide,  which  gives  iodine  and 
potassium  hydroxide,  but  no  iodate. 

Three  successful  experiments  were  made  with  the  help 
of  the  meteorological  balloons  at  about  the  time  of  the 
tr.insit.  and  the  following  results  were  obtained  : — 

Amount      uaon«  per  cubic 
metre  air 

mgrm. 

o  51  (or  I  part  in  about  2  6y  to*) 
0  54  <  ..  ,,  3  4  ^  i<^) 
0  4  J  (        ,.       „        3  0  ■  16*) 

The  abov  quantities  of  ozone  are  not  materially  different 
from  th«-  amount  usually  present  in  the  air  a{  these  alti- 
tudes. Thus  the  average  of  three  measurements  made  on 
March  18  corresponds  to  0-72  mgrm.  ozone  per  cubic  metre 
air. 

There  was  also  no  appreciable  change  in  the  quantity 
of  oxides  of  nitrogen.  J.  N.  Princ. 

Physica'  Laborator>-,  Manchester  University. 


Southern,  or  an  allied  species),  minulv  larva;,  and  other 
living  things  were  to  be  seen,  and  at  once  the  question 
arose.  Would  the  ooze,  detritus,  alluvium,  or  disintegrated 
rock  of  itself  be  so  special  a  fertiliser  if  this  ttcming  life 
were  absent  ?  The  oo/f.-  is  enrith»  d  both  by  the  passing  of 
the  matter  through  the  bodies  of  the  animals  and  by  the 
nitrogen  from  their  corpses. 

It  seems  to  me  that  there  is  ne'-d  (or  carrful  study 
of  the  alluvium  nf  rivers  from  this  point  of  view. 
Life  has  probably  much  more  to  do  with  the  soil  of 
the  Nile  and  otht-r  rivers  than  is  gfnerally  suspected. 
Ic  would  b<.-  a  profitable  thing  for  students  to  examine 
the  mud  of  rivers  like  the  Nile  during  the  different 
seasons.  It  would  then  probably  be  found  that  at  low 
water  various  annelids  and  other  aquatic  life-forms  were 
breeding  rapidly.  The  myriads  of  young  would  b*  carried 
by  the  flood  into  thi-  lands  which  are  irrigated  by  the  river, 
and  here  they  would  not  only  be  thf  food  supply  for  the 
larger  forms  of  life,  but  would  help  to  keep  the  soil  from 
brooming  sour,  and  suppl>  vast  stores  of  nitrogen  for  the 
plants.  I  should  be  happy  to  hear  from  workers  in  this 
field,  and  give  any  hints  which  cxperirnce  has  taught  me. 

Gt.  .Malvern.  Hiluf.ric  Friem>. 

On  the  Preservation  of  Hailstones  ard  the  Investiga- 
tion of  their  Microstructure. 

Tub  investigation  of  the  microstructure  of  hailstones  in 
summer  having  proved  very  difficult,  if  not  impossible,  I 
constructed  an  apparatus  (Fig.  1)  for  their  preservation 


Time  of  atccnt  of 
balloon 

May  18,  9.40  p.m. 
19,  }.lo  a  m. 
19.  6  30  a.m. 


Heicht 
at  lamed 
Icm. 

17 

...  12  ... 
...  20 


Ooze  and  Irrigation. 

.^GES  have  passed  since  the  cultivator  first  realised  the 
value  of  rivers  as  agents  in  fertilising  the  soil.  The  Nil<- 
is  the  classical  illustration,  and  everyone  has  learned  in 
early  life  to  think  of  Egypt  as  being  dependent  on  the 
life-giving  waters  for  its  fertility.  But  have  the  reasons 
for  that  ever  been  sufficiently  investigated?  Probably  th*^ 
majoritv  of  people  would  say  that  the  waters  of  the  Nil»» 
bring  down  vast  quantities  of  soil  and  disintegrated  rock 
from  the  heart  of  .Africa,  and  this  earthy  matter,  held  in 
«usp<'nsion  or  carried  down  by  the  river  in  spate,  contains 
the  chemical  elements  which  are  essential  to  the  growth 
of  plants.  I  believe  that  is  the  usually  accepted  theory : 
but  does  it  go  to  the  root  of  things?  Others  find  the  secret 
in  the  action  of  bacteria.  I  grant  th^  point,  but  do  not 
think  it  fully  accounts  for  the  facts.  I  have  for  some 
years  b»en  engaged  in  th»  study  of  our  frfsh-wat'^r  annelids 
and  their  place  in  the  economy  of  nature.  I  had  occasion 
.1  few  days  ago  to  bring  home  from  the  banks  of  one  of 
our  Midland  rivrrs  som**  of  the  ooze  from  its  banks. 
When  1  collected  it  I  found  some  half-dozen  specimens 
of  a  common  fr<-sh-water  worm  wriggling  about  in  the 
siimy  mass;  hut  when  I  came  to  examin*'  it  .it  leisur*'.  with 
pocket  lens  and  microscope,  I  found  it  to  be  teeming  with 
life.    Vast  numbers  of  tiny  annelids  {Tubifex  tcmpleloni, 
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until  winter  time.  The  apparatus  consists  of  three  co-axial 
cylinders  ;  the  inner  space  is  intended  for  hail ;  the  middle 
space  for  a  mixture  of  ice  and  cupric  sulphate  (approxi- 
mately in  the  proportion  corresponding  to  eutectics 
(rs  — i.6°);  the  outer  space  for  ice,  forming  a  sort  of  guard 
coat. 

During  the  summers  of  1008  and  IQ09  I  had  only  once 
the  opjKirtunity  of  observing  a  hailstorm ;  this  was  on 
.-\ugiisi  J  15.  Kioo,  when  I  was  .it  sea  near  HeUingfors 
on  my  way  from  .\l.(nd  to  St.  Petersburg.  This  hall 
lasted  three  to  four  minutes ;  the  hailstones  were  very 
small  (2-3  mm.  diameter),  but  I  gathered  aoo-300  grams 
of  them,  and,  in  order  to  avoid  their  freezing  together, 
immersrd  them  in  glass  boxes  with  a  mixture  of  nearly 
equal  parts  of  benzol  and  toluol,  which  1  presumed  to  be 
of  a  density  equal  to  the  density  of  hailstones,  but  which 
proved  to  be  lighter.  These  hailstones  I  brought  later  to 
Tomsk  (Siberia*,  and  in  Dec  inber  sent  them  to  the  twelfth 
Congr>ss  of  Russian  Naturalists  and  Physicians  in  session 
at  Moscow.  These  facts  demonstrate  thoroughly  the  possi- 
bility of  tile  preservation  and  transport  of  hailstones.  My 
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experiment  hji.  also  shown  that  it  would  be  better  to  pre- 
set vc  one  or  two  hundred  hailstones  separate  from  «-ach 
other  than  a  greater  number  of  them,  but  partly — especially 
in  lower  layers — frozen  together.  That  can  be  attained 
by  placing  the  hailstones  in  some  very  viscous  liquid  (e.g. 
cylinder-oil,  vaseline,  or  castor-oil)  of  a  density  nearly  equal 
to  that  of  hail. 

For  the  investigation  of  the  microstructure  of  a  separate 
hailstone  Mr.  \V.  Duderki  and  I  made  a  thin  section  of  it 
by  first  rubbing  one  side  on  emery-paper  or  by  melting  it 
with  the  warmth  of  a  finger.  Tiiis  side  was  laid  upon  an 
object-glass  and  frozen  to  it,  after  touching  for  some  time 
with  a  finger  the  other  side  of  the  glass.  The  other  side 
of  thf  h.iiKione  was  then  polished  in  the  same  manner  as 
the  first  until  the  requisite  thickness  was  attained.  These 
operations  were  made  in  free  air,  and  were  so  much  easier, 
as  the  temperature  of  the  air  was  below  o".  Still,  it 
was  found  {Kissible  to  grind  hailstones  in  the  laboratory 
at  the  temperature  of  the  room  by  means  of  cooling  the 
object-glass,  the  emery-paper,  &c.,  in  double-walled  vessels 
with  a  mixture  of  ice  and  common  salt. 

i*'or  the  optical  investigation  of  thin  sections  in  free  air 
a  polarising  microscop»»  was  used,  and  in  a  lecture-room 
a  projecting  lantern.    In  the  latter  case  (Fig.  a)  the  section 


Flu.  1.— L.  i^ojcclinii;  lantern  :  i-,  poUriMr :  m,  mirror  ;  r  ,  lefrlgcrating 
vowl  ;  i>,  obj«ili»«  ;  A,  iinalyacr. 

was  laid  in  a  refrigerating  vessel  with  double  walls  and 
double  bottom  (to  avoid  the  condensation  of  aqueous  vapour 
from  the  surrounding  air)  of  plane-par.Tllel  glass  pl.ites.  Thf 
span-  Ix'twc'-n  thi!  walls  contained  a  mixture  of  ice  and 
common  salt.  The  real  image  of  the  section  was  thrown 
on  a  screen  or  on  a  photographic  ("  Autochront  ")  plate. 

The  greater  part  of  the  hailstones  were  crystalline 
individuals,  as  also  was  the  case  with  "  artificial  hail- 
stones " — drops  of  water  frozen  in  a  mixture  of  cinnamon 
and  linseed  oil  of  suitable  df-nsily.  In  those  hailstones, 
which  consisted  of  several  crystalline  individuals,  there  was 
no  regularity  in  the  form  of  the  boundaries  between 
cr.vstals,  or  in  the  angles  between  these  boundaries,  or  in 
the  directions  of  the  optical  axes,  which  hiy  indifferently 
to  each  other,  as  well  as  to  the  milky  nucleus  of  the  hail- 
stone, which  appeared  in  the  section  as  a  number  of  air- 
bubbles  ot  different  size. 

I  trust  that  my  attempt  will  cause  similar  researches  to 
be  undertaken,  and  I  should  be  very  gl.id  if  anyone  who 
may  be  able  to  preserve  or  study  larger  or  more  peculiar 
hailstones  iluin  I  hav<  hitherto  dpne  will  do  so,  and  in  this 
way  improve  our  defirient  knowledge  on  the  origin  of  hail 
and  the  details  of  its  formation.  Boris  WiiisiiKRC. 

The  Physical  Laboratory  of  the  Technological 
Institute  of  Tomsk,  Russia. 

Thoughtless  Destruction  of  Wild  Flowers. 

May  I  ask  through  your  widely  circulated  paper  that  those 
who  organise  the  weekly  or  fortnightly  visits  of  poor  town 
children  to  country  villages  may  be  requested  to  instruct 
these  children  to  pluck  only  a  limited  number  of  wild 
flowers?  It  is  no  untommon  sight  to  sec  a  dozen  or  more 
of  these  children  going  along  a  road  or  railway  embank- 
ment and  plucking  every  f1ow«T  they  can  find,  as  well  as 
rooting  up  those  which  are  small  enough.  In  half  an 
hour  the  flowers  have  withered,  and  are  thrown  away,  when 
the  same  process  is  repeated.  Geo.  Hf.npbrson. 

Offord.  Kent,  May  37. 
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RECENT  PROGRESS  IN  INDIAN  FOREST 
TECHNOLOGY. 

TlIK  e.xccllence  of  the  work  of  any  public  depart- 
ment depends  on  the  character  and  ability  oi 
the  men  who  direct  it,  and  the  Indian  Forest  Depan- 
nient  was  singularly  fortunate  in  its  first  Inspector- 
General,  the  late  Sir  Dietrich  Brandis,  K.C.I.E., 
F.R.S.  He  secured  State  ownership  and  State 
management  for  the  forests  both  in  British  India 
and  in  the  native  States,  and  also  a  trained  stafi  of 
forest  olVicers.  He  placed  Indian  forest  law  on  a 
firm  basis  by  selecting  as  Conservator  of  Forests,  Mr. 
B.  H.  Baden-Powell,  C.S.I.,  a  member  of  the 
Punjab  Civil  Service,  who,  after  working  for  a  decade 
of  iiis  life  in  the  forest  service,  became  presiding 
judge  of  the  chief  court  at  Laliore.  Baden-Powcll 
dratted  the  Indian  Forest  .Acts,  models  of  forest  law 
that  are  followed  by  all  colonial  legislators,  and  his 
"  Manual  of  Forest  Jurisprudence  "  is  the  only  Eng- 
lish book  on  the  subject.  No  mere  forester  could 
have  drafted  those  laws  successfully,  nor  could  any 
mere  lawyer,  but  Baden-Powell  was  both  lawyer  and 
forester. 

Brandis  also  established  a  forest  sur>'ey  under  Lieut.- 
Colonel  F.  Bailey,  K.E.,and  Mr.  \V.  H.  Reynolds,  and 
their  maps  gained  gold  medals  at  two  Paris  exhibi- 
tions, and  were  the  first  Indian  maps  that  shc>wed 
a  gocxl  systeiTi  of  contour  lines.  A  forest  schotol  f<>r 
training  native  members  of  the  provincial  and  execu- 
tive staffs  of  the  Forest  Dep.nrtment  was  established 
in  1881,  at  Dehra  Dun.  Useful  itianuals  of  forestn. 
by  .Mr.  E.  E.  Fernandez,  and  of  botany,  were  pub- 
lished soon  after  the  establishment  of  this  schcx>l  for 
the  use  of  the  students.  Brandis  also  published  a 
Forest  Flora  of  Northern  India,  followed  quite  re- 
cently by  his  last  great  work,  "  Indian  Trevs.' 
a  forest  flora  for  the  whole  of  India.  Mr.  Kur/  had 
previously  written  one  for  Burma  and  Major  Bed- 
dome  for  Madras,  while  Mr.  J.  S.  Gamble,  C.I.E., 
F'.R.S.,  published  a  splendid  monograph  of  Indian 
bamboos.  Gamble,  under  Brandis's  direction,  pub- 
lished, in  1881,  a  "Manual  of  Indian  Timbers."  and 
again,  in  1901,  after  collecting  material  for  twent) 
years,  a  new  and  greatly  enlarged  and  improv«^l 
edition.  "The  Indian  Forester"  first  appeared  in 
1S76.  Dr.  Schlich,  now  Sir  W.  Schlich,  K.C.I.E.. 
F.K.S.,  being  the  first  editor.  Schlich  succeeded 
Brandis  as  Inspector-General  of  Forests  in  1.SS1.  and 
instituted  a  proper  system  of  working  plans  for 
Indi.tn  forests.    He  came  home  in  .ind  estab- 

lished a  school  of  forestry  at  Coopers  Hill,  and,  in 
conjunction  with  myself,  published  a  "  Manual  of 
Forestry." 

The  training  of  men  in  England  for  the  Indian 
Forest  Service  was  not  at  first  in  accordance  with  the 
wishes    of    Brandis    and    Schlich.     They  recom- 
mended   that    the     Imperial    School    of  ForMtnr 
should    be    at    an    English    university,    .md  th.it. 
as    the    so-called    Civil    Service    of    India    is  re- 
cruited   chiefly     from     universitA*     men     of  good 
literary  and  legal  attainments,  so  the  Imperi.al  Forest 
branch  of  the  Civil   Service,   which   manages  onr- 
iju.irter  of  the  land  of  British  India,  should  be  com- 
posed of  university  men  of  good  scientific  attain- 
ments.   But  the  India  Office  wished  to  support  the 
Royal  Indian  Engineering  College  at  Coopers  Hill, 
and  kept  the  forest  probationers  there  until  1005.  the 
year  before   the  college   was  closed.    In    IQ05.  an 
lmr>erial    School    of    Forestry'    was    established  at 
Oxford  under  Sir  William  Schlich,  and  is  now  train- 
ing more  th;in  s<'Venty  men  for  lndi;«,  the  coU'ni<.>. 
and  for  forest  w«>rk  at  home. 

I'ntil  iqo4  very  little  pn»cress  was  made  in  Indian 
forest  technology,  for  which  Brandis  had  laid  such  .i 
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splendid  foundation.  It  was  found  that  the  class  of 
candidates  for  the  forest  service  was  falling  off  in 
numbers  and  quality,  the  salaries  were  not  sufliciently 
attractive,  and  in  1905  only  two  candidates  appeared 

fur  sixtetn  posts,  so  that  a  system  of  .ip])ointment  by 
seiettion  was  adupted.  The  SecreUiiy  ol  State  has 
now  raised  the  pay  of  the  Indian  Forest  Ser\'ice,  and 
allows  ijoi.  a  year  to  such  of  the  two  years'  proba- 
tioners who  are  B.A.s  with  honours  from  any  univer- 
»tty.  so  that  this  year  there  were  sixty  candidates  for 
twelve  appointments.  Besides  insisting  on  the 
quallficatioa  of  an  honour  degree,  it  is  essential  tu 
secure  that  all  probationers  should  join  the  Oxford 

Srhnil  uf  Futcstr)',  w  illl  a  sufficient  know  Ir  i!;^!-  of 
iinyiish,  rU'inriit.n y  niatln-in.itics  (including  irigoiiu- 
int-iry),  nlu -ics,  .ind  cln  iiiisiry.  During  the  two 
years'  cuuri^e  lor  a  forestry  diploma  at  Oxford, 
biitany,  zoology,  and  geology  can  be  taught,  as  well 
as  (o'resiry,  surveying,  and  forest  law.  Strange  to 
say,  some  of  our  Bnlif,h  universities  have  such  an 
imperfect  entrance  esbmination  that  men  are  allowed 
to  enter  for  and  take  honour  degrees  in  biology 
or  i,'»joluL;v  w'lffiont  rux'rss.irily  ktiowiiii;  more  than 
the  rudiint-nts  ul  ni.itluTnatic>,  chfiiiisLry,  or  physics, 
and  withoLit  passini,'  any  test  in  English.  The  [j<i>- 
session  of  an  iwnour  degree  iei  science  at  a  British 
university  is  not,  therefore,  a  sutTicicnt  qualification  for 
a  forest  probationer.  A  certain  knowledge  of  German 
also  is  veo'  desirable  for  admission  to  the  Oxford 
School  of  Forestry,  and  this  is  but  rarely  obtainable 
from  our  pubHo-ccfiocd  men*  Our  best  Oxford 
foresters  should  be  capable  of  teaching  scientific  and 
practical  forestry  throughout  the  Empire. 

•MthoviK'li  'in-  icf^i^  of  India,  between  1885  am! 
UK>5.  conlinutd  to  be  well  managed  by  a  devolcd 
corps  of  practical  foresters,  vt  ty  little,  if  any,  progress 
in  forest  technology'  was  made  during  those  twenty 
years.  In  190O,  Mr.  S.  Eardley  Wilmot,  C.I.E.. 
Inspector-General  of  Forests,  following  the  initiative 
of  his  predecessor,  Mr.  R.  C.  Wroughtoo,  estab- 
lished a  forest  research  institute  the  members 
of  which  devote  all  their  time  to  the  study 
I  if  tiie  varitais  brarichLS  of  forestry,  as  well 
.is  to  zoology,  mycology,  and  tl^e  physics 
:ind  chemistry  of  forest  products.  Ihe  rc-uits 
of  this  research  are  publishtjd  in  "  Indian 
Forest  Records."  Vol.  i.,  for  1909,  of  these  records 
contains  papers  on  the  lac  insect,  by  £.  P.  Steb- 
bingr:  on  beetles  boring  in  Chilgoza  bark,  by  E.  P. 
Stebbing  and  Capt.  E.  H.  James;  the  development 
of  Shored  robusta  in  volume  and  money  value,  and 
the  selection  systini  in  Indian  for<  s(s,  by  A.  M.  F. 
Caccia ;  .\ndarnan  Padank,  by  B.  R.  O-maston ;  the 
Cutch  trade  of  Burma,  by  R.  S.  IVoup ;  Ngai  cam- 
phor, and  Burmese  varnish  from  the  sap  of 
3Jelaiu,rrlinea  usitata,  by  Puran  Singh.  Several 
useful  and,  for  the  most  part,  elementary  manuals 
have  been  prepared  by  members  of  die  Research  Insti- 
tute and  others,  the  most  elaborate  of  which  are 
**  Indian  Forest  Engineering."  by  G.  M.  Rogers,  and 
•'Indian  Forrsr  Zoi>li.i;\."  by  E.  P.  'str-bhinv;. 

IJnfot  tun  itf h',  ttir  1  stalilishment  ol  this  institute 
was  followed  b\'  a  t»-ntporar\'  d<-tcrioration  of  ih<- 
teaching  staff  in  Dthra  Dun,  for  the  Government  of 
India  did  not  accept  Mr.  Wilmot 's  proposal  to  retain 
an  adequate  staff  of  instructors  there,  but  handed 
wer  the  practical  teaching  to  the  provincial  staff,  the 
research  ofiiGers  considering  tliat  their  other  duties 
would  not  aUow  them  time  to  teach  the  students. 
The  Dehra  Dun  Forest  School,  recently  dignified  with 
the  title  of  Imperial  Forest  College,  was  over- 
crowded with  students,  1^0  application^  f<ir  admis- 
sion having  been  received  in  1909,  and  the  students 
had  not  sufficient  respect  for  their  native  tCAChen, 
SO  that  discipline  suffered  greatly. 
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The  Indian  Universities  .\ct  of  1S94,  which  has 
exerted  its  influence  so  widely  on  higher  studies,  has 

failed     to     reach     Dehra.    En^^int  ering.  medicine, 
and  aj,'riculture,   and  science  f;i-nerally,   have  made 
threat  aiivarue,  o!  jale  in  rf  >piin-e  t<.>  the  stimulus  of 
university  refoim,  but  at  the  Imperial  Forest  Coi- 
lege  the  qualifying  entrance  examination  is  still  much 
the  same  as  when  it  was  a  sdiool,  and  its  courses 
still  include  an  amount  of  rudimentary  science  that 
should  have  no  place  at  a  college.  This  iK-comes 
j  evident  when  the  standards  there  are  compared  with 
I  those  at  the  ."i.i;:r)cultural  tollei^i.-s  rec  nily  •■>tablished 
I  in  the  various  proviiu(->,  <,f  India.    The  latal  txaiuina- 
tion    for   tlif    (jipinma    in    forestry  at  Dehra  should 
also  b«;  cquiv.dent  to  thorc  for  a  B.A.  degree,  as  is 
the  case  at  agricultural  colleges. 

The  present  Itjspcctor-General  of  Forests,  Mr.  F. 
Readon  Biyant,  has  recognised  that  tlie  teaching  of 
forest  rangers  has  fallen  off  since  the  Research  Instl. 
tute  was  started,  and  that  it  was  a  mistake  to 
entrust  the  teaching  of  classes  of  sixty  suiilents  ihere 
to  members  of  the  provincial  -er\i<e,  Research 
oiTiLtrs  i;;  future  will  give  lucturts  to  iho  students 
during  the  lour  months'  monsoon  se-Mon,  and  tliree 
officers  of  the  Imperial  Forest  Service  .arc  b<  iug 
pointed  to  teach  the  students  throughout  the  two 
years'  course  for  rangers  and  the  three  years'  course 
for  the  provincial  staff.  Overcrowding  at  Dehra  is 
to  be  avc^ded  by  tiie  establishment  of  a  school  for 
rangers  in  the  Madras  Presidency,  with  at  lea^t  two 
professors  from  the  Imperial  siaff.  and  |)robably 
another  school  on  similar  lines  will  be  e>t.ib!ished 
in  the  Centra!  Provinces.  Indian  foiest  schiH>is  have 
to  provide  forester>  for  Kashmir,  Mysore,  Hyderabad, 
and  the  other  native  States,  besides  for  British  India, 
and  Mr.  Wilmot  has  recently  been  deputed  to  Nepal 
to  organise  a  suitable  fores^  department  there. 

It  is  evident  that  schools  of  forestry,  at  home,  in 
India,  and  in  the  colonies,  must  be  In  close  touch  with 
the  universities;   but  while  Indian  universities  have 
a  suitaWf  Eni^lish  and  scieniific  entrance  examina- 
tion, this  is  not  yet  tlic  c.Tse  with  some  of  our  most 
important   home   universities,   and   this   defect  c.ills 
loudly  for  reform  in  the  h>e-,t  interests  of  our  Empire. 
The  prospects  of  forest  tcclniology  in  India  are  now 
very  high,  and  it  is  to  be  hopea  that,  following  the 
example  tiiere  and  that  of  South  Africa,  where  a 
forest  school  has  been  established,  the  I>om{nion  of 
Canada,  Newfoundland,  Australia,  and  New  Zealand 
will  soon  bestow  sufficient  attention  on  forestry*  and 
establish   local   forest  schools.       Besides   India  and 
,  South  .\frica.  the  scientific  forcsirv  of  which  has  been 
'  long  established,  there  are  regular  forestry  depart- 
I  ments  in  Cevlon,  the  Malay  States,  the  Soudan, 
British  East  Africa,  Mauritius,  Cyprus,  and  in  some 
I  of  the  West  Indian  Islands.         W.  R.  Fishbb. 


;   THE  TWENTIETH-CENTVRY  "SPORTSMAN* 

!  ''PHIS     amazing     picture-book  (reconjmendable, 
I    ^     among  a  hundred  other  reasons,  in  that,  though 
large  in  size,  it  is  very  light  to  hold  in  the  hand)  will 
probably  fairt  ietSe.    That  it  has  made  a  sensation 
amongst  tite  reading  public  interested  in  Africa  is 
already  <Ascrvable  by  the  reviews  of  it  which  have 
I  appeared  in  the  hading  newspapers,  and  the  vogue  it 
I  has  attain»'d  in  spite  of  the  conflicting  interest  of  cur- 
rent politics.    This  is  little  to  be  wondered  at.  The 
I  author  (who  is  the  brother  of  the  Captain  W.  R. 
Dugmore  who  distinguished  himself  in  Uganda  and 
elsewhere  as  a  soldier-pioneer)  had,  no  doubt,  supreme 

I  "Csitncia  AtlvtMiirei  in  Iht  African  WiW«  :  beini  an  Aconint  trf  » 
Fmif  Moflthi'  Expcdiiioo  in  Hriiiib  Exm  Africa,  for  the  PurpoMolSMBing 
FbOlocraphi  frr>m  l.ifcof  the  Came."  i<y  A.  RaHrlyffe  I>U);inur«.  Pf.VlGLf 

»5i.  (London :  WiUiam  HdncoMM),  lyio)  frif  jei,  dm. 
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FiC  a. — Large  HerJ  of  CinlTe  an<l  Granl'i  Zebra,  tbowing  the  cooipumtive  sizea  of  the  twu  tlronslir  marked  animaU.  (Telcphototraph 
at  abnit  }o>  yard*.)   From  "  Cancra  Adventure*  in  the  African  Wilds." 
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good  luck,  but  he  and  his  companion,  Mr.  James  L. 
Clark,  were  also  possessed  of  singular  coum^e  and 
skill  both  as  photogra|>h«r8  and  marliMieii,  and,  ii 
need  be»  mechanicians.    Good  luck  ^ave  them  the 

chance  of  n  t**lephotograph  of  Kilimnnjaro.  >.i^hty 
miles  distant,  '.v  hich  is  one  ut  the  \s<-ird<  '-t  iniumialn 
jjicturov  ih:  ijrf-t.iu  writer  has  t  vi  n  strii,  and  con- 
lirnis  his  old  story  of  twenty-five  years  ago  that 
Kilimanjaro,  in  certain  aspects,  re>embled  Swift's 
fk>aung-i$land  of  Laputa.  .\niongsi  other  episodes 
of  ain^lar  good  forttine  was  the  photo^phing  of 
the  still  very  rare  black  Forest  pig.  'ITiis  creature, 
I  he  existence  of  which  was  rumoured  by  Stan- 
ley, George  Grenfell,  and  the  present  writer 
in  the  Congo  Forests,  was  actually  first  re- 
vealed to  science  by  Captain  Meinertzhagon  and  Mr. 
C.  W,  Jriobleyt  far  away  from  llie  Congo  basin,  on 
the  Nnndt  plateau  and  round  .Mount  Kenia  (though  it 
was  soon  afterwards  obtained  from  the  north-east 
Cc)ngo,  ;tnd  finally  from  the  Cameroons).  But  speci- 
mens of  it  are  still  sc.ircor  rli.nn  thoic  of  th-'  ukajji, 
and  to  have  photogr.iphed  the  creatur-  ,  i^'iUl  and  iti  tls 
forest  home,  is  an  episode  that  probably  Mr.  Duj^jmore 
niver  anticipated,  even  in  his  rosiest  anticipations. 

The  book  gives  unrivalled  pictures  of  the  fauna  of 
Equatorial  £ast  Africa,  of  that  sineularly  fascinating 
region  b«>tw-een  Kilimanjaro  on  the  south  and  the 
("iii,i>o  Nviru  ..n  thr  norfh,  tlie  Rift  Valley  on  the 
ui  st  and  the  '1  .inn  Ki\'tr  on  the  cisl.  Hero  there  are 
IcML,'  r.inL;rN  .il  m.juniain-N  that  only  fall  ju>t  short  of 
the  level  of  perpetual  snow,  and  there  are  the  snow- 
fields  and  glaciers  of  Kenya,  rendered  marvellously 
well  in  Mr.  Dugmore's  pictures.  Immense  grassy 
plains,  dense  thorn  scrubs,  lakes  peopled  with  flamin- 
goes, splendid  equatorial  forests  recalling  those  of 
\\'pst  .'Vfrica,  deep  water-cmirses  or  canyons,  broad 
ri\>  rs  w  itii  j^reat  herds  of  hippopotami  and  monstrous 
cn»CKdilc>.  and  patches  of  camel-frequented  desert — 
all  these  phases  of  physiral  j.,'t  i)graphy  are  admirably 
tUustrated,  in  addition'to  the  pictures  of  beasts,  birds, 
an<l  indigenous  mankind.  We  are  getting  almost 
tired  of  Uons  since  the  advent  on  the  scene  of  the 
flash-light  photographer :  the  Bon  and  lioness,  indeed, 
s<  II)  1>.-  alnu'vt  liki'  the  i:>i>]Hi!.ir  nctress  or  politician 
in  tiitij  di  >iri'  and  \\  illiii>;ni'ss  to  b.»  photograpln  d  in 
interesting  attitudi--..  lUu  .iltlmu^h  this  book  has 
some  of  the  best  lion  pictures  I  have  ever  seen,  it 
will  probably  be  more  noteworthy  for  its  photographs 
of  charging' rhinoceroses,  of  buffaloes  passing  through 
the  long  grass,  or  hiding  themselves  at  noon-day  in 
dense  forest.  Another  iwtable  feature  is  the  numerous 
studies  of  f.,'irotfes,  sometimes  looking  exactly  like 
wi(h<'rfd  tree  stumps,  at  others  i,UK'>^<-"stin^'  pre- 
historic monsters.  I'he  most  striking  of  these  giraffe 
studies  (and  the  most  beautiful)  is  that  where,  by 
means  of  a  telephotograph,  a  large  herd  of  giraffe, 
and  a  smaller  herd  of  Grant's  aaan,  are  shown  to- 
gether in  an  immense  tract  of  savannah  country 
doited  with  actrins.  If  that  does  not  suggest  the 
Pleistocene  at  its  brst,  we  do  not  know  what  does, 
The  geograpliital  scope  of  the  book  extcntls  far 
enough  north  to  include  tlu-  Samburu  and  their 
camels,  camels  which  have  suggested  to  more  than 
one  obscrvL-r,  British  or  Italian,  the  possibility  of  their 
being  derived  from  a  wild  camel  which  may  still  exist 
in  the  remotest,  as  yet  completely  unexplored,  parts 
of  Galaland. 

The  book  opens  v\itli  an  appeal  "to  the  lovers  of 
sport,  and  perhaps  to  those  who  consid'  r  themsf  Ives 
as  such,  but  whose  only  claim  is  the  insatiate  love 
for  killitig  which  characterises  their  idea  of  sport." 
The  author  goes  on  to  state  that,  like  many  others 
brought  up  to  the  use  of  firearms,  he  considered  the 
man  who  did  not  shoot  a  very  inferior  person,  in 
fact,  unmanly.   But  as  the  years  went  by  he  himself 
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became  more  deeply  interested  in  natural  history,  and 
the  idea  of  killing  for  killing's  salce  lost  its  fasdoSr 
tion.  in  time  he  found  that  the  most  thriUia|(  sport 
of  all  was  the  studying  of  the  life  of  animals  m  mcir 

nativL'  u  ild";  rather  than  in  the  killing  of  thtni  merelv 
to  possess  the  skin  or  other  trophies.  luu>i;f:h  is  saia 
in  his  ijiiuk  to  show  that  hr  .nnd  his  com]ianu  n  ran, 
perhaps,  greater  risks  in  their  attempt  to  snapsh^'t 
chargmg  rhinoceroses,  lions,  and  buffaloes  than 
would  the  sportsman  who  was  merely  out  to  kill, 
while  the  acrobatics  neoestitated  in  natural-histcB%' 
photography  are  enough  to  prove  that  the  follower  uf 
this  sport  has  to  be  a  far  mure  athletic  and  courageous 
person  than  the  nierc  -.liooter. 

Whether  Mr.  Dugmure  will  meet  with  any  morr 
success  in  his  appeal  than  has  followed  the  work  of 
.Mr.  E.  N.  Buxton,  and  others  of  Uke  persuasion  ts 
a  moot  question.  His  unsurpassed  photographs  lis»e 
revealed  once  more  the  wonderland  an  bird  and  mant- 
malian  fauna  represented  in  Inner  East  Africa,  sod 
•  drcailv  a  iiinipany,  witli  an  (iffiif!  in  Piccadilly,  ha> 
issued  a  [i.-miphlt't  on  iirili&i)  East  .\tric.i,  illustrat'-ii 
by  sonu-  (d  .Mr.  1  )\i;,'niure's  pho!ot;r.'iphs,  u  hicli  offfr> 
every  inducement  to  persons  of  both  sextrs  to  proce-^ 
to  East  .\frica  "to  shoot."  In  this  pamphlet  it  it 
stated  ttiat  the  report  about  the  country  being  "siuit 
out"  is  far  from  tne  actual  truth.  (Nothing,  so  far  as 

I  can  stc,  is  said  about  thr  attractions  to  the  photo 
grapher.)  In  the  list  of  annuals  which  nuiy  be  shi^t 
und<;r  nrdinarv  liceno'j  (and  in  this  the  pamphk; 
is  not  til  bLinu-.  for  it  merely  quotes  othcial  reeuh- 
ttons)  is  K'^  ' "  "  fo"""  egrets  of  each  species."  whit 
of  its  kind  can  be  more  monstrous  than  this?  Egrctt 
--white  hcrons-^re  quite  uneatable,  tintf  an 
supremely  beautiful,  and  we  now  know — or  ouj^l  10 
know — that  they  are  large  consumers  of  noxJous  tot* 
— Glossina  (tse-tse),  Stomoxys,  Tabanus — nnd  all  tht 
larger  gnats.  For  this  reason  alone  all  these  sinalk; 
iierons  ^oukl  be  rig^y  protected. 

H.  H.  Johnston. 

WIND  STATISTICS  AND  AERONAUTICS. 

"T^HE  practical  inl<ri->t  shown  in  tiermany  in  tht 
navigation  of  the  air  is  widespread,  and  goes 
hand  in  hand  with  a  determination  to  udfise  aD 
auxiliaries   that  promise  to  advance  tiw  subject. 
Among  such  auxiliaries  must  be  induded  the  obsem- 
tions  of  wind  which  form  p.irt  of  the  stock  in  tr.idt 
of  the  meteorologist.    The  '  Motorluftschiti-biuditi'- 
gesellschaft  "  of  Berlin,  founded  in   lyu;  at  the  ir- 
stancc  of  the  German  Emperor,  has  accordingly  rv- 
quesied  Prof.  Assmann,  the  director  of  the  -Aero- 
nautical  Meteorological  Obeervatoiy  at  Lindenberg.  to 
undertake  a  detailed  analysis  of  the  wind  data  avaibbk 
for  the  Gonnan  Empire.    The  society  has  provid«f  a 
largo  part  of  the  funds  rec|uired  for  llic  work.  Tbe 
results  have  now  b€« :n  published.    1  hey  give  average 
values,  generally  for  the  twenty  years  iSSo^itwj,  w 
forty-nine  stations.   The  original  schedules  were  pro 
pared  in  the  various  offices  which  are  re^nsiblt  for 
the  meteocologieal  work  of  the  component  States  of 
th-  K  FT!  pi  re.    The  final  discussion  was  undertskei 
at  Lindcnbcrg  under  the  direction  of  Prof.  .AsstnaflB- 
Some  idea  of  the  magnitude  of  the  work  inxxiJyrd 
may  be  gathered  from  the  fact  tliat  the  preparation 
of  the  primary  schedules  is  estimated  to  have  occupif<l 
about  3550  hours  of  clerk's  time.   It  was  decidn 
limit  die  discussion  to  the  Beaufort  estimatet  af 

'  "  Die  Wind* ie  I>tat«thlao<J."  Iia  AohniBtdCT  Mo»Oflofi*cl>itf-9(rf* 
soelltchnft  in  nerlin.     Bcarlicitcl  von  Ri'-hard  .\»m3nD.  tV 
t»fcl  liii     f  Kriinns-hwtic;  ;  F.  ViewtK  u'-a  Sohn.)    Pr»c«  c  iii»rlv 

■'  I  \  <-:iti  in  h.^li-T.  KMralio  dalla  KiviMA  Tetnuj  di  .Aen>ii»ii'>^  ' 
Bull,  ilrlla  Soc.  AcronauticA  llaiiaoa.  l>Mt.  Filippo  fci^i*,  Utttaj^^ 
»l  K.  UiTiciodi  MciMPalagiiieGcvdiaMiiics.  (M«ik:  ONdaftMP*" 
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wind  force  and  direction  made  at  selected  stations  of 

the  second  order.  A  disciis>Iou  of  the  results  chtained 
by  aiiemomcter  w.ib  not  attempted,  on  tlie  j,'ri>und 
that  dift'erences  of  exfjosure  and  of  the  types  of  instru- 
ments rendered  instrumental  results  less  trustworiliy 
ttuin  lieiiufort  estimates,  so  far  as  nunparabiliiy  \v  ith 
one  another  goes — a  striking  testimony  to  the  value 
of  the  latter,  if  carefutty  made.  The  miaJn  tables  give 
for  «ad)  station  the  percentage  freqitenqr  of  wind 
from  each  of  eight  principal  mreetions.  The  winds 
from  each  direction  are  tlien  subdivided  according  to 
wind  velocity,  five  ^adations  ranging  up  to  1$  m.p.s. 
being  distinguished.  Values  are  given  for  the  WOOle 
year   and  for  each  quarter  separately. 

The  last  chapter  of  tlie  work  is  devoted  to  a  dis- 
cussion of  the  results  for  the  upper  air  obtained  with 
kites  at  Lindcnbcrg.  Tables  of  averages,  similar  to 
those  prepared  for  individual  stations,  are  given  for 
each  step  of  500  metres  up  to  a  height  of  4000  metres. 

In  "  1  Venti  in  ItaUa  "  we  have  a  jHiblication  which 
is  inspired  by  much  the  same  idea.  It  has  Iwcn 
prepared  at  tli.  in>tigation  of  ilie  Italian  .Aeronautical 
Society,  af.d  i^ivea  inforinatiun  lor  111  stations  in 
It.dy.  As  in  tlie  German  work,  the  obser\-ationb  are 
grouped  under  the  eight  principal  wind  directions, 
but  the  subdivision  b^'  wind  forces  is  not  carried  out. 
Tu  make  up  for  this  omission,  the  results  for  the 
country  as  a  whole  are  shown  graphically  on  a  series 
of  coloured  plates  included  in  the  final  section,  in  a 
country  like  Italy,  where  there  i$  a  marlced  seasonal 
variation  of  wind  direction,  a  pictorial  representation 
is  very  useful.  The  work  has  been  entrusted  to  Dr. 
Filippo  Eredia,  of  the  Central  Meteorological  OlTice 
ot  italv,  whose  name  is  a  guarantee  of  careful  wurk- 
numship. 

We  cannot  discuss  the  statistical  details ;  he  who  is 
interestwi  in  the  influence  of  topography  on  air  cur- 
rents will  find  much  useful  information  in  the  very 
complete  wiltdk'oscs  given  with  both  works.  The  re- 
autta  will  also  be  useful  to  aeronauts  when  selecting 
sites  for  practising  grounds  or  for  aerial  harbours, 

or  in  ^iii!)  matters  as  the  selection  of  the  SeaSOtU  most 
appropriate  lor  their  experiments. 


GUINEA  PVGUtBS. 

IN  the  last  number  of  C>Miv.tr\  Life  (vol.  \\\ri., 
p.  797)  Mr.  VV.  R.  Oj^ilvie-Lirant,  under  the  run- 
nin|4  title  of  The  Expedition  of  the  British  Ornith- 
ologists' Lnion  to  the  Snow  .Mountains  of  New 
Guinea,"  published  his  fourth  article,  entitled  ''ITie 
Discovety  of  a  Piiimy  Race,"  part  of  which  appeared 
in  the  Times  on  June  3.  All  the  information  we 
have  At  present  is  tiuit  ttie  expedition  ascended  the 
Mimika  river,  and  at  "an  ehnration  of  about  twc> 
thousand  feet  tht  s  came  across  a  tribe  of  pigmy 
people,  of  whom  liie  tallest  stood  about  four  feet  six 
inche-,  the  average  height  being  four  feet  three 
inches.  Though  at  present  no  further  details  hav« 
Leen  received  except  th;it  tlicy  were  extremely  wild, 
there  can  be  little  doubt  that  they  bclnnr^  to  that  dis- 
tinct division  of  tlte  human  race  knoun  as  the 
Necritoi,"  iir,  Ogiivie-Grant  added  a  short  account, 
vmn  illustrations,  of  the  Semang.  a  Negrito  people 
of  the  Malay  Peninsula. 

Although  stature  cannot  be  taken  as  a  trustworthy 
criterion  of  race,  as  it  is  very  variable,  thi're  are 
certain  j)ro[)les  w  ho  can  be  descrilied  as  normallv  i.tll. 
medium,  or  short  ;  those  who-e  stature  falls  below 
l'5  m.  (4  feet  II  inches)  are  usually  termed  pygmies, 
such  as  the  Negrilloes  of  Central  A/rica,  .Andamanes<*. 
Semang  of  the  Malay  Peninsula  and  Sumatra,  and 
Aetas  of  the  Philippines,  the  three  latter  being  usually 
grouped  together  as  Negritos.   The  Negrltttt  are  char- 
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acterised  by  having  short  ulotrichous  (wooUv)  hair, 
I  \  er\  dark  utin,  modierate  bracbycephatism,  and  pygmy 

stature. 

In  .1  v.iluable  ess.iy  ,  "  I'lie  N'l  gritos  "  (1899),  Dr. 
A.  ii.  Meyer  critically  examined  the  evidence  of  the 
distribution  of  this  race,  and*  SO  far  as  New  Guinea  i» 
concerned,  stated  that 

"  A  Negritic  race  side  by  «de  with  the  Papuan  race 
nobody  has  been  aUe  to  disoovw  just  liecause  it  does  not 
exist,  and  it  does  not  exist  because  the  Papuan  race,  in 
spite  of  its  variability,  is  on  the  one  band  a  uniform  race, 
and  on  th«  other  us  good  us  identical  with  the  Negritos  " 
(P-  «5A 

When  reviewing  this  essay  in  N.uure  (bcjitcinber 
7,  iStjn),  p.  433),  I  stated  that  1  was  inclined  to  .tdopt 
the  view  that  the  various  types  exhibited  by  the 
natives  of  New  Guinea  "pdnt  to  a  crossing  of 
different  elements,"  and  do  not  '*  simply  reveal  th>. 
variability  of  the  race,"  as  Dr.  Meyer  is  inclined  1 
believe.  \\"hih  agreeing  with  Di.  Me\ir  that  the 
ditlrTi-nl  couvlitions  of  exi--li  iu:i  Si)  ill  New  tiuinea 
proljaljly  h.ue  re.icieil  on  tlii-  physical  charactirs  ol  the 
natives  ^about  which,  however,  we  have  extremely 
liiile  pncisc  information),  we  have  now  sufficient 
evidence  to  prove  that  the  indigenous  population,  ur 
true  Papuans,  has  in  places  been  modified  by  intru- 
sions from  elsewhere,  and  of  late  years  data  have  bet 
accumulating  for  the  probability  of  the  existence  of  a 
[jygniy  popui.ii ion ,  which  in.iy  ri.insist  of  dwarfed 
I'apu.iiis,  ur  more  probably  represents  a  Negrito  stock. 

In  Globus  (Ud.  xc\ii.,  .May  12,  i«)io.  P-  286),  Dr. 
O.  Reche,  in  describing  a  journey  up  the  ivaii>erin- 
.\ugusta  River,  says  that — 

"  Ute  poputatim  comiits  of  ttvee  clearly  distinguiahable 
tyfios  or  races,  two  of  vdridi  bavi  long,  very  narrow  skiiUs, 
and  one  a  short,  broad  skull.  Inland  from  the  river  bank 
diere  items  to  be  in  addition  to  these  a  pygmy-like  people 
of  small  growth;  at  all  events,  I  found  in  some  of  tbe 
villages  situated  «o  tbe  upper  river,  among  o^her  skuite. 
MMoe  which  were  remarkaUy  small  and  of  a  special  type 
which  must  have  been  taken  from  enemies  living  farther 

iniiind." 

Dr.  Rudolf  Pikrh  stayed  from  December,  ick)4,  to 
February,  1905,  in  the  Kai  area,  which  lies  inland 
from  Finschafen,  also  in  German  New  Guinea,  in 
the  Mitt,  aus  den  deutsehen  SchuttgMettti,  1907,  he 
writes  (p.  225) : — 

"  During!  the  first  part  of  the  time  I  rcm.iincd  chiefly 
on  the  Sattcfberg  itself,  and  observed  .ind  nv.isu.-ed  the 
numerous  Kai  frequenting  the  Mission  s:,r.iun.  In  them 
I  became  acquainted  with  a  iiu>un;,iiii  iribe  entirely  differ- 
ing from  the  coast  peoples  i)ri  v.ousiy  visiitd.  In  fifty  men 
1  iininJ  t:iij  average  height  lu  b--  152-5  cn>.  [5  ti.j  ;  the 
skill. >  .lie,  as  a  rule,  hil  •.ocLjihalic  tei  br:irh\ <  t  phalic. 
l(.iir\Mids  the  coast  ij.ibiiiil  liolichocephaly  b'.iomv!,  more 
u.suul,  and  the  type  alsu  Lhioi^c*.  Very  sntall  pi.-ople  are 
not  infrequently  met  amunj;  ihr  K.a.  I  ii.ive  already  dealt 
with  this  remarkable  |)li.:n,,[i!.  mm  elsewhere,'  and  will  not 
r"]!- .It  111",  sflJ  h'Ti  ,  i>ut  simpl)  ;^ive  the  figures.  Among 
3(>o  adutt  iii.iics  1  tound  9  ^.vitj  individuals,  i.e.  three  per 
lent.,  below  146  cm.  I4  ft.  oi  in. J  in  height.  The  statures 
measured  were  :  133  {4  ft.  4^  in.),  135,  138-2,  139,  I39'i, 
140,  14;,  14  V  I.  14;,.:,  14.V4.  Ms  s.  Msb  I4  't-  9I  in-]" 
Fig.  1  shows  tiircc  ol  these  small  Kai  jHopi'-.  For  the 
present  it  cannot  be  determined  whether  this  is  im-rely  a 
vaiiatioM  in  stature  or  whether  we  have  here  survivaU  of 
an  older  smaller  race  aot  yet  entirely  meroed  into  the 

Kai." 

In  the  Zeitsckr.  fUr  Ethnol.,  1907,  p.  384,  Dr.  P&ih 

states  that  the  median  height  of  we  Kai  men  is 
i52"S  cm.  (5  feet),  that  3  per  cent,  have  a  stature  less 
th.in  140  cm.  (4  feet  7  inche-,),  and  he  goes  on  to  say 
that  on  the  north  coast  of  British  New  Guinea  and  in 
Normanby  Island  he  often  came  across  very  small 

1  Stttuii^ttrklU  Sir  rnulk,  CtttUtckuft  ht  JKAm,  1901,  f.  tta]  ft 
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people.   This  agrees  with  the  experience  of  odier 

travvllers. 

The  English  expedition  has  now  discovered  a  pygmy 
popubtion  in  Necherlands  New  Guinea*  wbim  ore- 
sumably  is  allied  to  that  inhabiting'  Gennan  New 

Guinea,  .nnd,  jud|L;iii>^  from  their  slalurr,  which  is  all 
we  luue  ti>  i^u  upon,  111. i\  regard  thL-ni  a.-.  bf^iUL; 
v<r>  Ittile,  it  .11  all,  miiicil  witli  .1  Papuan  elctiK-m . 
truiii  the  d<;»crip(ions  and  iiiusitra lions  given  oi  ; 
pytfmies  from  Oennan  New  Cjuinea,  there  is  little 
doubt  that  the)  are  Negritos  ur  Negritos  crossed  with 
Papuans,  and  doublles!>  the  same  will  be  found  to  be 
the  case  for  tbo«e  from  NetherLnids  New  Guinea. 

Sevn^  travellers,  such  as  (  'upp>  and  Rihbe,  report 
the  occurrence  of  very  short  peupk-  in  the  interior  of 
the  larger  islands  ol  ihc  Bismarck  Archipelago  and 
of  the  Solomon  Islands;  but  there  is  iu> 
evidence  of  a  Negrito  rnc»»  still  existing  there 
as  such,  tliough  the  \er>  short  statures  poii.i 
to  a  Negrito  nii.\ture.  This  conclu.sion  is 
Strengthened  by  the  recent  investigations  of  Dr.  R. 
Thurnwald  {ItiUcht.  fikt  Ethnol,).  He  refers  to  very 
small  people  in  die  motintainous  interior  of  Bougain- 
ville, and  he  measured  (p.  109)  one  man  from  Mari 
mountain  with  a  stature  of  139  m.  (4  feet  6^  inches). 
These  people  speak  a  non-Melanesian  lanj^uage.  He 
informs  us  that  "  In  the  people  nowadays  met  with 
ill  tliese  mouiUi'ini  we  have  before  us,  however,  no 
unmixed  race,  but,  besides  representatives  of  a  small, 
short-legged,  Imad^faoedt  sbort-skulkd,  iiu»-e  hairy, 
wide4iosed  petwle,  we  encounter  mm  recalling  the 
Sohnnon  Idanders.  .  .  *  Whether  this  mountain  type 
is  really  dwarfish,  as  the  legend  goes,  must  remam 
undecided."  Rascher  states  that  the  existence  of 
d\\.irf>  i->  commonly  believrd  in  New  Brif.iin.  Tliey 
an-  re()c)rteil  to  live  in  clefts  in  the  rocks  .md  ste.il 
fruit  from  the  gardens.  Tliey  arc  so  tiny  that  one 
stands  on  the  shoulders  of  another,  and  so  on,  until 
they  reach  the  fruit.  The  fruit  is  not  thrown  down, 
lest  a  noise  would  be  made,  but  passed  from  hand  to 
hand,  until  it  reaches  the  chief,  who  is  on  the  ground. 

A.  C.  Hadi>ox. 


NOTES. 

i  iiE  annual  visitation  of  the  Roy.ii  Observatory.  Green- 
wich, will  b<?  held  on  Saturday,  June  18. 

.\t  the  request  of  the  .^asoriation  of  American  Agri- 
cultural and  Experiment  Stations.  Prof.  J.  C.  Ewart, 
F.R.S.,  of  fidiaburgb,  will  give  a  course  of  lectures  on 
the  priodples  of  breeding,  at  Amct.  towa,  in  July. 

M.  DaRDOCX,  pormjn'>iit  secret.Tr>   of  :hr-  Piris  .\rad«;my 

of  Sicteoces,  has  been  elected  president  of  the  Soci^ti  de 
■ecours  des  Amis  des  Seieness,  and  U.  Picard,  prerident 
of  th?  academy,  has  been  elected  vioe-prerident  of  the 

society. 

With  the  view  of  collecting  outerial  for  the  life  of  the 
late  Prof.  Alexander  .AganU,  we  are  asked  to  state  that 
anyone  having  any  of  his  letter«  will  confer  •  favour  by 

s-nd  r.j;  them  to  his  s^m,  Mr  G.  R.  .Agossiz,  Museum  of 
Comparative  Zooloj{y,  Cambridge,  Mass.,  U.S.A.  The 
letters  wilt  he  copied  if  desbed,  and  the  originals  retomed 

to  the  owner  as  soon  as  possible.  If  any  persons  are  un- 
willing to  part  wi^  the  original  letters,  Mr.  .Agassiz  would 
hs  glad  i!  ttuy  would  have  copies  made  at  Us  expense  and 

Stud  them  to  him  at  their  convenience. 

'lo-DAV,  at  the  L'niversity  of  lloUe,  the  siartieth  birthday 
of  Prof.  W.  Rous,  the  founder  of  the  modern  scieim-  of  ■  x- 
perimental  embryolofiy,  h  being  celebrated.  His  nuroerou;; 
pupils  and  odier  admirers  are  expressing  th«r  appreciation 

of  th'j   iiLii^uifirr-rU   work   whiih   lie  has  accomplished  lOT 
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biological  science  in  the  manner  customary  in  CieraiM 
uiiiversitieSt  by  the  pubUcatiaa  of  a  "  Festschrift "  aotf  the 
presentation  of  an  address.   We  do  not  doubt  that  we  an 

rxpi'-ssing  th-'  f<='elin>Js  of  all  British  biol'.Ji'iscs  in  off>Tih5 
r.)  Prof.  Roux  our  heartiest  congratulations  on  this  occaiioe. 
and  in  hoping  that  he  will  long  continue  to  illuminate  ttr 

siuily  of  aniri":al  development  by  his  br'nirin!  investigationj. 

A  SEVERE  earthquake  occurred  in  the  province  of  Avelliiw, 
oast  of  Naples,  at  3.5  a.m.  on  Jun''  7.  Tbe  disturbaor* 

caused  considerable  damage  in  Calitri — about  fifty  mil» 
o.nst  of  the  town  of  .Avellino— and  Calabritto,  another  muH 
mountain  town.  The  shot  I;  n  a-  felt  also  in  Napl^ 
Bencvento.  and  Other  places  in  southern  Italy. 

Da.  DAVti>  STAaa  Jordan,  the  president  of  Lebnd 
^srinfiird  Junior  Univerii:>',  Cad'fonua,  -.vil!  Iviv.;  it  •!-.' 
end  of  the  academic  year  for  Eurc^,  where  be  will  speni 
his  first  vacation  for  a  quarter  of  a  eentuiy.  He  eapects 
to  devote  some  of  his  time  to  the  two-fold  *'  holiday  taik  " 
of  promotitig  a  zoologicai  congrets  and  assisting  the  peace 
movement. 

Ausuca  has  lost  a  veteran  science  teacher  by  the  deadt, 
in  bis  seventy-fifth  year,  of  Dr.  G.  F.  Barker,  who  was 

piof'-ssOr  of  ph>siLS  .It  thv  l  n;vets:i\  of  Peansylvanij 
from  1872  to  I'ioo.  lie  was  appointed  U.S.  romtnisstoner 
to  the  Electrical  Exhibitions  held  at  Paris  in  tSSi  and  at 
Phibidelphia  In  1884,  and  was  a  member  of  the  jury  m 
awardt  at  the  Columbian  Expositfon  of  1803-  In  1879  h» 
w.is  pr'  -.ii]  m;  of  t!i''  Am>  r'<:an  Association  for  the  .Advaiic»- 
ment  of  Science.  Prof.  Barker  was  tbe  first  person  :> 
exhibit  radium  in  America.  The  death  is  also  announce 
of  Dr.  Franklin  Clement  Robinson,  who  had  hcM  i".^ 
chotr  of  chemistry  at  Bowdoin  CoUe^,  Maine,  since  iSr^ 
He  was  president  of  the  .\merican  Public  Health  .Vsvac-i. 
tion  in  1906.  He  was  a  frequent  contributor  to  the 
American  Chemical  Journal,  and  had  written  text-bosk* 
on  the  ni-  l..ils  and  tjLialitative  analysis. 

OCRING  the  evening  of  June  2  Mr  C.  S.  Roils  rr.ix*'!--! 
with  a  biplane  from  Dover  to  Sangatte,  and,  after  1  ;r  :  14 
over  the  semaphore  station  there,  he  returned  to  Dov*t. 
thus  making  tfie  first  double  Journey  across  the  EngUtii 
Channel.  The  whole  journey  occupied  90  minu'-"!,  and 
W.1S  made  at  an  average  height  of  800  feet,  i  h--  An-.v 
experimental  airship  Beta  made  a  successful  flight  from  th- 
balloon  works  at  Farnborough  to  London  and  back  dunng 
the  night  follnwing  June  j.  On  the  journey  to  Loodae 
th>>  Hiia  travcllf-d  against  a  light  wind  from  the  oonh- 
east,  and  made  a  speed  of  36  miles  an  hour.  The  greai'< 
height  attained  duHng  tfie  fligl.t  was  1800  feet,  and  tb» 
mean  altitude  about  tooo  feet.  The  engines  of  the  Sir" 
ship  are  of  35  horse-power.  The  journey  back  from  Soutb- 
wark  to  Famboroitgh  occupied  ib.  stm. 

A  BUST  of  Pasteur  was  unveiled  in  the  garden  of  d>e 
Ecole  Normale  Sup^ieure,  Paris,  on  June  5.  The  3f*^- 
injf  Post  Paris  correspondent  reports  that  M.  La\i<>ii.-.  m 
the  French  Academy,  made  a  speech  in  the  name  of  di? 
Sormal  School.  He  recalled  the  fact  that  Pasteto-  spta: 
thirty-seven  years  in  the  famous  college,  and  that  his  first 
laboratory  consisted  of  two  garrets  in  its  buJI«lings.  H» 
spoke  of  Pasteur's  relentless  warfare  ag.  -ii?.:  tfv  fore-* 
of  nature  hostile  to  man ;  it  was  only  after  five  year>' 
Study  that  he  discovered  tbe  remedy  for  rabies,  .'\bore  «3 
things  he  was  an  indefatigable  worker.  "  He  called  tiir 
interval  of  night  '  hours  of  watting.'  which  atm-ay<  Menedl 
to  him  slow  to  pasi.  "  His  method  w.is  ba^^-d  on  two  pen.- 
ciples  :  first,  on  curiosity;  secondly,  on  the  detenuinatMr. 
to  discover.  M.  Lavisse  dwdt  on  Pasteur's  faith  in  KicaR 
ami  the  iaacination  of  mystery  to  his  mind. 
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F0U.OWINO  upon  the  iavitatioti  to  the  British  Assodadon 
fnm  the  Corporation  of  Portsmouth  to  Itold  the  annual 

ni'^-"-ring  at  thai  toxvri  nox;  y-.ir.  a  iKiMic  meeting,  pre- 
s:d.  d  over  by  the  Mayor,  Ssir  William  Uuprev,  was  held 
rp<entiy,  at  which  (h«  MdMi  of  several  influential  and 
well-known  gentlemen  wtre  submitted  as  vice^residents. 
Two  local  secretaries  were  appointed  In  Mr.  G.  Hammond 
Ethorton.  Town  CI'.-'k.  uhI  Dr.  A  Mearn»  Fraser,  Mp-lital 
fyffii-.T  of  Health,  ai;d  vjriuus  preliminaries  in  prepar.iiioi; 

•.h-  reception  of  the  asisociation  were  decided  upon. 
Hk-  Corporation  of  Portsmouth  is  looking  forward  to  the 
meeting  with  considerable  enthusiasm,  and  a  large  stun 
of  money  has  been  voted  to  the  Mavr.,-  for  next  year  in 
ordi-r  to  enable  him  to  extend  the  hospitality  of  the  town 
to  members  of  the  association.  Owing  to  the  generous 
dimensions  of  the  Portsmouth  Town  Hall,  the  adjoining 
Technical  Institute,  and  several  other  large  buIMings  in 
til-'  immediate  viiiiiitv,  exceptional  facilities  will  be  nvail- 
able  for  tlie  various  meeting!!  of  sections,  di»cu$!>tons,  and 
public  functions,  and  ever>thing  points  to  a  very  successful 
mooting. 

Mr.  J.  B.  N.  Hennesskv.  F.R.S.,  whose  death  was 
announced  in  Nature  of  May  Jh,  was  formerly  deputy 
$urve>'or'general  in  charge  of  the  Trigonometrical  Sur\-eys, 
Survey  of  India.   He  was  appointed  to  the  THgonometrical 

Survey  so  Inn;^  n:;fi  a=;  '''44.  ■ind  fr>r  -.ciwv-  v.-ars  '.^'orked 
ill  most  uiiliciUhy  p^irii  oi  liid.a.  l-ar  th«;  fallovvsiig  par- 
ticulars of  his  career  we  are  indebted  to  an  obituary  notice 
in  the  Times.  While  on  long  leave  in  i86j-j;i  Mr. 
Hennessey  entered  Jesus  College,  Caoihridge.  and  worked 
unf1»r  Profs.  Adam*,  Challis,  and  Walton  to  improve  his 
iiiathematiwal  knawledge.  He  obtained  sanction  nut  only 
to  learn  photo-;  :i{  ugraphy  at  the  Ordnance  Survey, 
Southampton,  hut  uUo  to  take  out  on  return  to  duty  an 
extensive  apparatus,  and  to  establish  the  process  at  the 
*iirve\-  heaiiqu.Trr'  rs  at  Dehra  Dun.  He  taui:;ht  the  process 
lo  oth«rr  oiVicyrs,  and  the  result  was  that  in  a  few  years 
hundreds  of  thousands  of  good  maps  were  printed  in  place 
o(  those  made  by  uncertain  pen  transfers.  Not  less 
important  was  Mr.  Hennessey's  work  in  taking  in  hand 

the  vast  .'^•-ciimtflations  of  material  provided  by  the  labours 
of  Lambton,  Everest,  and  \^"augh  in  their  unrivalled 
trigonometrical  cfierations,  and  reducing  then;  to  order  by 
suitable  scientific  methods.  The  final  results  were  brought 
together  In  fourteen  large  quarto  volumes  distributed  gratis 
b\  ;h"  Government  of  India  to  ^i  lentific  d  'par:ni>  tif.  at-d 
a3a>ji:ia;iuni  throuf^hout  the  world.  Mr.  lienn€S»'ey  tuok 
a  leading  share  in  other  scientific  operations  in  India, 
including  the  determination  of  the  standard  l>ar,  compari- 
son of  standards,  and  the  measurement  of  base  lines. 
He  built  ;.v  ■  of  tli->  Tndi.in  oh«Tv.itort»s,  nnd  for  the 
Koyal  Socijtv  map(>;d  Jhe  telluuc  lines  of  the  solar  spec- 
trum, and  made  prolongrd  actinometric  observations.  He 
elected  a  Fellow  of  the  Royal  Society  in  1873. 

Sir  Francis  Sevmour  Hadev,  who  died  on  June  t,  at 
ninety-two  years  of  age.  was  chiefly  known  to  the  present 
generation  as  an  etcher,  and  it  was  for  his  artistic  achieve- 
ments diat  he  was  awarded  his  knighthood.  In  his  earlier 
days,  however,  he  took  a  v  rv  prominent  and  important  part 
in  the  progress  of  the  medical  profession.  Ht  was  educated 
at  University  College,  London,  and  continued  his  studies 
at  the  medical  scluwls  of  the  Sorbonne,  in  Paris, 
and  of  Greaoble.  He  became  a  Fellow  of  the  Royal  College 
of  Surjjr'ons  of  England,  and  honorary  surgeon  to  the 
Department  of  Science  and  .^rt.  He  worked  actively  on 
various  international  juries  dealing  with  the  progress  of 
surgical  science.  His  report  for  the  International  Exhibi- 
tion of  t86s  gave  an  exhaustive  review  of  European  surgery. 
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This  report  was  chieflf  remarkable  for  his  earnest  advoracy 
of  the  operation  of  ovariotomy,  which  had  been  iU-reoeived 

up  to  that  time.  He  was  an  ;uti\  r  v!r.--pr.?5id'TU  of  the 
Obstetrical  Sfjriety  of  London,  and  was  chielly  instrumental 
in  founding  the  Royal  Hospital  for  Incurables.  His  name 
hecane  prominently  known  in  connection  with  the  subject 
of  burial.  His  investigations  into  the  contUtion  of  the 
graves  in  a  London  churchyard  which  wa>  in  the  course  of 
iving  converted  into  a  public  garden  showed  the  state  of 
atfairs  to  btr  indescribably  revolting.  He  invented  the 
pafier-miche  coffin,  and  was  a  strong  advocate  of  earth 
burial.  He  was  strongly  opposed  to  cremation,  principally 
on  accoimt  of  its  legal  dilBctilties. 

Wb  regret  to  see  th«  announcement  of  the  death  of  Dr. 
Eliiabiftb  Blackwell,  in  her  ninetieth  year.  She  was  the 

first  woman  to  S  •  >i;r.  ■  a  fuTs-  i.aalified  in  d'cal  practitionffr. 
and  the  first  woman  whose  name  wai>  placed  on  (he  British 
\Iedical  Register.  She  lived  many  years  in  the  United 
States,  but  never  became  denationalised.  At  the  aige 
of  twentysix  she  obtained  entrance  into  the  tnedical  sciiool 
att.i  'hed  to  the  University  of  Geneva,  in  the  State  of  New 
Votk,  where  her  "  carefully  hoarded  earnings  "  just 
sufliced  for  her  maintenance  during  her  period  of  study. 
The  professors  decUned  to  take  the  respontibility  of 
admitdng  her;  they  referred  it  to  tite  students.  These 
w,re  unanint' f,i vo jrabl-:-  to  h'-r  -idmis^ion .  and  p'-J^^-it 
themselves  that  iiu  toaducl  of  theirs  should  cau?.'-  ht  r 
annoyance.  On  the  completion  of  her  studies  at  Geneva, 
N.Y.,  her  degree  was  conferred  in  the  presence  of  a  great 
crowd.  Slie  came  to  England  in  1S49,  and  fotuid  much 
prejudice  in  professional  circles.  On  coming  to  London  in 
1*550  Mr.  Paget  (afterwards  Sir  J.ame*  Paget^  then  Dean 
of  St.  Bartholomew's  Hospital,  gave  her  leave  to  attend 
the  hospital  as  a  student,  and  she  was  admitted  to  ever>- 
pnrt  of  the  hospital  escept  the  department  for  the  diseases 
of  women  I  She  studied  for  a  year  in  La  Mat^rnit* 
Mospit.Tl  in  Paris,  where  she  had  the  misfortune  to  con- 
tr.ict  purulent  o[ihilLilmia  from  one  of  her  patients.  It 
cost  her  six  months'  illness  and  the  sight  of  one  eye,  and 
ended  her  hope  of  making  suigery  her  speciality.  In  1851 
she  returned  to  .■\merica,  and  btgan  practice  in  partn-  j  d-.i;! 
with  her  sister  Emily.  She  felt  keenly  the  want  of  liuspiiat 
pi.iitici'.   and  eslal.ili'.heii  a  di -p-n-.n  \  .   ;:'m:i   which,  in  the 

course  of  tilde,  there  grew  the  New  York  Infirmary  for 
Women,  which  was  a  women's  hospital  officered  by  women. 
On  re>visiting  England  she  liad  her  n.nme  placed  on  the 
English  register,  and  Immediately  afterwards  an  .^ct  of 
!"ariiarue:it  was  puss«Ml  excluding  the  owners  of  foreign 
dfjgrce*  from  the  register.  In  London  she  lectured  on 
medicine  as  a  profession  for  women,  .\mong  her  audience 
was  Miss  Elizabeth  Garrett  (|tow  Mrs.  Garrett  Anderson, 
-M.D.i.  On  the  outbreak  of  the  Civil  War  in  the  United 
States  Dr.  Blackwell  returned  to  New  York  She  liekl  the 
chair  of  hygiene  in  the  Medical  School  for  Women  in  New 
York,  which  was  then  estaUlshed,  and  organised  die 
sci  viccs  of  srinitary  visitors  in  the  stums  of  New  York  in 
anticipation  of  modern  developments.  She  returned  to 
England,  and  had  the  "  pleasure  and  privilege  to  encourage 
Dr.  Anderson  and  Dr.  Sophia  Jex  Blake  in  their  pioneer 
enterprise  \n  England."  When  tlie  New  Hos^tal  for 
Women  was  founded  s'l:  was  on  th"  fon<!ulting  stafi,  and 
latrr,  when  the  Lu:idon  School  of  Medicine  for  W'ooien 
was  opened,  she  held  the  chair  of  gynaeology  until  her 
health  began  to  fail. 

The  ChiiNtiania  correspondent  of  the  Mortting  Puil  tt>n- 
tiibufLS  to  th''  issue  of  our  contemporary  for  June  6  some 
interesting  particulars  of  Capuin  Amundsen's  expedition 
to  north  polar  regions,  which  started  oo  that  day.  TIm 
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journey  will  be  made  in  the  Fra»i,  which  is  thus  now  on 
her  third  polar  cxpcditloQ.  Among  the  problems  which 
Captain  AmuniUen  hopes  to  aolve  are  the  extent,  depth, 
and  character  of  the  polar  barin.  He  proposes  to  measure 
cxariN  temperature  and  salinity  of  the  streams  of  the 
polar  basin,  and  to  work  at  tide  gauging,  ice  screw 
meaniremcnt,  and  wind  eqieed.  Captain  Amundsen  is  pre- 
pared for  seven  years'  absence.  Once  across  the  Atlantic, 
he  win  return  tn  August  to  Chrlstiansand  to  fetch  Edcimo 
dogs.  A  f' \v  ilnys  later  the  /Vam  will  shape  its  course 
froin  Cape  Horn  lo  Sao  Francisco,  where  coal  and  pro- 
visions will  be  taken  in.  In  June,  1911,  a  start  will  be 
made  for  Point  Barrow.  The  Fram  will  follow  the  moving 
lee  over  the  polar  basin,  and  it  is  hoped  that  die  actual 
Pole  or  its  near  neislib'n:ih<>f>d  will  be  crossed.  The  object 
0/  the  exp«ditlon  is  purely  scientific  Captain  Amundsen 
expects  to  reach  open  water  between  Greenland  and  Sfrits- 
btrgcn  in  1915  or  1916. 

In  connection  with  the  annual  grant  voted  by  Parliament 
in  aid  of  sdentiflc  Investigations  coneerning  the  causes  and 

proce'-t'^^  of  f1;;<n=i^.  Mr.  Hums,  the  Presldont  of  the  Local 
GovLTnuK  at  Ho.itJ,  has  aiilhorisfd  the  following  special 
researches,  (i)  A  continu.itlon  of  an  invostijjation  into  pro- 
tracted and  recurrent  infection  in  enteric  (ever,  by  Dr. 
Theodore  Thomson,  Medical  Inspector  of  the  Board,  in 
conjunrri/'ti  'ivit'i  Dr.  I..  flif;^1i.iii-,  (if  tTi<'  I.i-f'-r  Institute. 
(?)  .\  contmuaitoti  ol  an  iiut-iifintiuii  into  protracted  and 
recurrL-nt  infecticm  in  diphthpria,  by  Dr.  Theodore  'l  lunn- 
90n  and  Dr.  C.  J.  Thomas,  (j)  A  continuation  of  an 
Investigation  into  flie«  as  carriers  of  infection,  by  Dr. 
>fiin.  lvt<>n  Top.  in  111.  \T,'(i;<  ..I  In^p.  i  tor  of  'Aii-  Roaid,  in 
conjiMT- tio!i  Willi  Dr.  Graliaiii  Saiilli  and  Mr.  .Mcrriman, 
of  the  University  of  Cambridge,  Dr.  Nicholl,  of  the  I-ister 
Institute,  and  Dr.  Bernstein,  of  the  Bacteriological  Ljtbora* 
lory,  Westminster  Hospital.  (4)  A  continuation  of  an  in- 
vpstigation  on  ih*-  injiiiirms  '  \nK.i!  during  artificial 

illumination,  by  Dr.  J.  Wade,  ol  Gu> 's  Hospital.  (5)  A 
preliniinarv  inquiry  into  thr  rolationship  of  certain  spicial 
types  of  bacteria  to  the  diarrhoea  of  infants,  by  Dr.  C.  J. 
Lewis,  of  Birmingham,  Dr.  Shriia  If.  Roii,  of  Ifanehester, 
Dr.  Thnrnns  Orr,  of  Shrewibufy,  and  Dr.  R.  A.  O'Brien,  of 
the  l.ivtir  Institute. 

Thk  Hiiiun.;irv  of  ihr  wr.ithcr  toi  spring,  comprising  llie 
thirti  ':i  sKi.  k>  ii:  M.'ri  h,  April,  and  May,  just  issued  by 
the  Met<;orologic«l  Qfiice,  shows  that  the  mean  temperature 
for  the  period  was  nowhere  very  different  from  the, average. 
1  he  north-east  and  tast  of  England  were  lh<  only  ilistricts 
whrre  the  thermometer  in  the  shade  -e.xceeded  ;  the 
highest  temperature  was  S^'^  in  the  east  of  England,  and 
the  lowest  20°  in  the  north  of  Scotland  and  in  the  south- 
wpst  of  England.  The  aggregate  rainfall  for  the  period 
variftl  in  different  parts  of  the  United  Kingdoti;,  tin-  iLt;il 
measurement  being  in  e.xcess  of  the  average  in  the  north 
and  ea!>t  of  Scotland,  in  the  east,  south-east,  and  north- 
west of  England,  whilst  in  all  other  districts  there  was  a 
di-firiency.  WItfi  the  exception  of  the  north  of  Scotland, 
where  there  was  an  excess  of  3  inches,  the  difference  from 
the  average  was  nowhere  large.  The  number  of  rainy 
days  was  in  excess  of  the  average  in  all  districts  except 
in  the  east  of  Scotland  and  in  the  Channel  Islands.  The 
largest  measurement  of  rain  was  is'^i  inches  in  the  north 
of  Scotland,  which  fell  on  60  d.iys ;  thu  Ica^-t  int.Tsurement 
was  4-87  inches,  in  the  Midland  counties,  which  fell  on 
47  days.  The  duration  of  bright  sunshine  was  nowhere 
wry  different  from  the  average;  the  greatest  excess  was 
a8  hours  in  the  south-west  of  England,  and  the  greatc>t 
deficiency  40  hours  in  the  south  uf  Ireland.   At  Greenwich 
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the  mfaii  temperature  for  ihe  ihree  isiuiitlis  wa»  c>"i^  abt-.- 
the  average,  the  rainfall  was  093  inch  more  than  the 
normal  which  fell  on  45  days,  and  the  duration  of  brig^ 
sunshine  was  66  hours  more  than  usual. 

In  the  Spring  of  1909  the  board  of  govemoce  «f  die 

Camp-Fire  Club  of  America  decided  that  the  time  was  rp? 
for  instltutinij  an  active  cainpuign  for  the  protection  d 
wild  life  throughout  the  United  Statts.  With  this  obj<t 
in  view  a  legislative  committee,  consisting  of  tsrtlis 
lawyers  and  a  zoologist,  was  formed.  Special  attutim 
haa  been  directed  to  the  preservation  of  the  grey  squ'.::ii 
and  the  fur  seal,  and  to  convincing  the  authorities  o(  iht 
d<»sir.tl>  '.itv  of  [jla-  ini;  all  migratory  birds  under  the  coihtjI 
of  the  Federal  Government.  We  have  received  a  report 
showing  tha  atqw  whidl  die  dub  haa  taken  in  the  ^rec> 
tion  of  saving  the  fur  seal.  For  fully  ten  years  the  k^r- 
tunes  of  the  Alaskan  fur  seal,  which  once  furnishf^  3 
valuable  industry,  have  been  rapidly  dfclinlng.  L.^st 
November  the  club  decided  to  appeal  to  Congress,  iJk 
President,  and  the  Cabinet  for  the  adoption  of  a  policy 
that  would  not  only  savr  th.  .lU  f:.im  further  anniKib- 
tion,  but  also  rehabilitate  an  ir.dus'.ry  that,  instead 
yielding  an  income,  now  inflicts  an  annua]  loss.  Th-?  c'.ub 
usked  for  three  things : — no  renewal  of  the  lease  for  Jdll- 
ing  seals  on  the  Pribllov  Islands  for  commercial  purpeen; 
a  ten-year  clo"^''  s>''as(jn  for  the  seals ;  anr!  Trfaties  with 
C'an.ida,  Japan,  and  Russia  for  the  total  .suppression  of 
the  industry  of  killing  seals  at  sea.  On  .April  21  a  Bill 
securing  some  of  these  ends  was  signed  by  the  President 
after  having  passed  both  houses  of  Congress.  It  is  hoped 
that  treaties  with  the  other  crunJrirs  inrrr'  ssd  will  V 
arranged.  It  may  be  predicted  tl.al  ihe  bt-al  ii.-rdi.  r.un 
reduced  from  4.000,000  to  about  60,000,  will  have  a  mLi>h 
needed  rest,  and  that  if  the  killing  of  seals  at  sea,  called 
'*  pelagic  aealing,"  can  be  stopped  tr^ty,  in  ten  yean' 
time  the  herds  will  breed  up  to  their  original  strength. 

In  the  May  number  of  iifan,  Mr.  N.  W.  Thomas  com. 
mencet  a  aeries  of  notes  on  his  recent  work  In  Nigeria.  Te 

the  present  instalnn  i  t  hy  <1' vltII  t  s  one  phase  of  n.ii'.t 
decorative  art,  that  to  be  seen  on  the  walls  of  houi»«. 
secular  or  religious.  Human  figures,  except  that  of  i 
mischievous  imp,  Esu,  are  rare;  but  nuaeroua  animal  fonns 
are  depicted,  and  ^ese,  particularly  when  foaad  <m  the 
walls  of  shrines,  seem  to  subserve  a  magical  pufpoae. 

Mant  suggestions  have  been  made  to  explain  die  ttm 
Rom  or  ttomant  applied  to  the  G>-psy  race.  The  last  v 

that  of  Mr.  Leo  Winer  in  the  Journal  of  the  Gypsy  Lorr 
Society  for  April.  He  points  out  that  the  name  is  coti»- 
cid»'nt  wi;li  Chrisiian  countries  only,  Europe,  Aniericai  tad 
.\imenia.  From  the  law  of  Charlemagne  it  appears  diat 
the  Gypsies  pretended  to  be  pll^ms,  and  their  name  was 
us;ia!Iy  ronrnrtoil  with  that  of  Rome.  Ultimately,  b 
;l-mi<s,  it  ori|,nnate(l  in  the  Greek  Erimitcs,  "a  hermit"; 
and  that  when  (he  popular  etymology  connected  all  hennils 
and  pilgrims  with  Rome,  all  other  terma  dcaignaliii{ 
pilgrims  were  ao  tnuMfomied  aa  to  bring  them  lata  imf- 
ing  with  this  new  conception. 

Mr.  C.  L.  Wraocb  announces  in  the  Auckland  Staniui 
of  March  7  the  discovery  at  Bay  of  Istanda  of  a  takt 

of  enf;rav'  (!  rofks,  whii  li  he  siipp>oi;-s  to  be  of  enormwi? 
antiquity  and  10  conjitcttil  witli  the  monoliths  of  Easte 
Island,  which  are  a  puzzle  to  antiquariei.  Another  OCM^ 
spondent,  however,  states  that  there  are  rocka  bctwees 
Whangaraa  and  Bay  of  Islands  regarding  whidi  the  Hiirii 
have  traditions  dating  back  to  the  d.iy;  of  Captain  Cook. 
and  that  a  Government  geologist  who  examined  them  hu 
found  OM  they  are  naturally  decayed  bMahk  caluin» 
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Mr.  Wraggie  declines  at  present  to  give  detaiU  of  his  dis- 
covert, and  until  these  ar*  puUialied  it  is  unsafe  to 
venture  any  opinion  in  regard  to  tliem. 

Tmt  Kntomologienl  Research  Committee  for  Tropical 

Afrii.i,  nppoiiir''c1  by  the  Colonial  OfTicp,  lias  issued  the 
first  nunibijr  of  the  Bulletin  of  Entoiiialojiical  Research,  on 
which  the  committee  and  th"  f^ditor  (Mr.  G.  A.  K. 
Marshall)  roay  be  warmly  congratulated.  Nearly  half  the 
number  is  occupied  1>f  Mr.  W.  Wesdi^'s  descriptions  of 
the  larv.il  nnj  pupal  stafj'-s  of  West  Afr:rnn  Cii!iriHrr,  a 
most  useful  papei ,  giving  charatilers  for  the  identification 
of  the  larvx  and  pupae  of  twenty-nine  species  of  mosquitoes, 
illustrated  by  seven  excellent  plates.  The  collector  of  the 
ipecimens.  Dr.  W.  M.  Graliun,  adds  vatuatrfe  field-notes, 
and  the  facts  ricorJ-d  at.:-  rmpoiinnt  .Tlikc  to  the  entomo- 
logist and  the  medical  man.  Dr.  Drakc-Brockman  con- 
tributes a  short  paper  on  blood-sucking  Diptcra  from 
Ab^sinia,  Mr.  R.  Newstead  writes  on  Coccidse  from 
Uganda,  ami  Mr.  E.  E.  Austen  describes  new  African 
fruit-flies  and  a  new  Cordylobia — a  muscoid  genus  the 
lar\-;e  of  which  are  subcutaneous  parasites.  In  a  short 
prt  facr-  Mr.  A.  E.  Shipley  discusses  the  general  work  of 
the  committee,  mentioning  that  two  experienced  entomo- 
hi^sta  have  been  sent  out  for  tlie  puipMe  «f  retearclt  and 
instruction— Mr.  S.  A.  Neave  to  Myanland  and  Mr.  J.  J- 
Simpson  to  Nigeria. 

The  following  interesting  communication  has  readied  ts 

from  Mr.  Christopher  Morse,  of  3  Gladstone  Road,  Deal : — 
"  All  your  rpnd<:r<!  hnvf.  of  course,  noticed  a  cat  washing 
iti»  face,  but  I  e\j)  .  i  v.  ,  y  few  have  seen  the  same  opera- 
tion being  carried  on  by  a  caterpillar.  I  observed  one 
engaged  in  tfiis  process  yesterdar,  and  thought  it  a  matter 
of  interest.  The  creature  was  a  smooth-bodied  Noctuid 
larva  feeding  on  grass."  Of  course,  it  is  well  known  that 
biitt.'rflir';  offer,  drink  up  w.itor  oai^frlv,  and  c-ven  bathe 
in  it;  while,  as  regards  caterpillars,  the  drinker  moth 
(CoMwfnVhe  ^olatoWo)  derives  its  name  from  the  cater- 
pillars' Ibndness  for  water,  often  plunging  their  heads  into 
the  drops  of  water  on  the  grass  on  which  they  feed  (com- 

jiLir.'  "I  uttV  "  British  l.rp^dopt.T.n , " '  i;i.,  p.  167).     Mr.  Tutt, 

to  whom  we  have  submitted  Mr.  Morse's  communication, 
thinlts  that  in  most  cases  the  trae  legs  of  caterpillars  would 
be  too  short  to  be  used  for  washing  the  face  (though  in  some 

exceptional  cases  these  are  long),  and  adds,  "  Of  course, 
buttcrflit'-.  do  it.  and  .ire  well  piovi'l'd  S'lnirr'iues  with 
hooks  for  the  purpose,  esprcially  for  cleaning  their  antenn.ne. 
They  often  have  the  appearance  you  name  whpn  thus 
employed.  I  think  I  noticed  it  particularly  in  RtaUtM 
hefnliu  and  certainly  «ome  other  species."  It  would  be 
.f  Inipr«"St  if  Mr.  Mor-.'  (ould  continue  his  observations, 
and  especially  identify  the  species  of  caterpillar  which  he 
noticed  washing  its  face. 

A  SEW  geological  society,  alreailv  v.  r>  u  ll  supported. 
Styled  the  Geologische  Vereinigung,  has  been  estab- 
fisibed  at  Prankfnrt  am  Wtaa,  somewhat  on  the  lines  of 

the  English  Geologists'  .Association.  While  international 
in  character,  it  aims  especially  at  providing  summaries  of 
impi.rtant  5»cological  work,  wliirfi  shall  rf.ich  th'  iti- 
crpasin^  number  of  teachers  of  geology.  By  organising 
excursions,  it  hopes  to  come  into  touch  with  those  who 
have  charge  of  classes  in  schools.  The  subscription  is 
only  10  marks  annually,  and  each  member  will  receive  the 
society's  journal,  th-?  (7cii.'in;if(-/;r  Ruuii^ihau,  tho  first 
number  of  which,  published  on  Apiii  j6.  is  now  before  us. 
As  tho  si.x  numbers  of  this  journal  cost  u  marks  a  year 
(I^ipzig :  W.  Engelmann),  it  is  clearly  profitable  for  readers 
also  to  become  members  of  the  society.   The  journal  is 
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(dit'd  by  Drs.  G.  Steinnuion,  W.Sakmwm,  ui  1  o  Wilckens, 
and  is  another  sign  of  the  activity  of  abready  busy  men. 
Two  original  papers  appear  in  this  nombw  whidi  might 

easily  have  found  a  plarr  in  tfir  older  Joiirnals ;  but  the 
s!gn<?d  reviews  of  geological  knowledge  arc  the  main 
feature,  and  rank  with  those  on  current  subjects  in  the 
English  quarterly,  Science  Progress.  The  professional 
worker  can,  of  course,  rely  on  Keilhack's  Geolagtsdtes 
Zenlralhlatt,  which  notice*^  prariirallv  ev-rything.  The 
Rundsfhau  is  at  once  more  literary  and  more  limited  in 
character,  and  has  a  critical  usefulness  of  Its  own. 

Prof.  E.  A.  M artel  makps  a  vigorous  contribution  to  the 
controversy  regarding  the  existence  of  Grundwasser,  or  a 
water  table  supported  by  an  Impermeable  stratum.  In  the 

Karst  region,  in  n  recent  number  of  La  G^ographU, 
p.  ij6.  Prof.  M.irfcl  considers  that  definite  proof  of  the 
non-existence  of  such  an  underground  reservoir  feeding  the 
subterranean  rivers  of  the  Karst  is  now  available,  and  that 
the  question  is  finally  settled. 

Ik  KATtniB  of  May  12  (p.  319)  reference  was  made  to  the 
important  additions  made  to  the  monthly  meteor^gicai 
charts  of  the  North  Atlantic  issued  by  the  MeteorolOf!fcat 

Committee  by  the  publication  of  current  daily  '.V'\'<ther 
charts  of  barometrical  pr'~sure.  tcmpfrature,  and  wind, 
compiled  from  reports  by  radio-telegraphy  and  through 
Other  sounses.  The  value  of  these  data  is  still  further 
enhanced  In  the  chart  for  June  by  a  short  discussion  of 
the  pre3omin.int  fp.nrures  indicated  ^y  th-  maps.  These 
show,  e.g.,  that  from  May  5-1 1  inclusive  an  area  of  high 
barometric  pressure  occupied  a  considerable  portion  of  the 
Atlantic,  and,  in  connection  with  the  low  praasufe  ezfsting 
over  these  Islands  and  Europe,  was  responsibte  for  the 
abnormally  rold  and  squally  weather  then  experienced  over 
this  country.  .At  the  close  of  the  period  the  advance  of 
an  anticyclone,  shown  to  i)e  moving  from  Barents  So.t 
to  Scandinavia,  and  the  shifting  of  continental  disturb- 
ances towards  norfh>w«st,  tended  to  modify  those  con- 
ditions. The  unique  roporf?  of  ice  received  by  the  com- 
mittee show  that  icehi  rgs  were  being  sighted  with 
increasing  frequem  v  bet\<,een  42*  and  5**  N.  Iatitude«  and 
39*  anH  52'  W.  longitude. 

Im  two  papers  contributed  to  the  Proceedings  of  the 
American  Acadenqr  ef  Arts  and  Sdencee  (slv.,  8.  9)  Mr. 

Harvey  F.  Davies  discusses  the  applicability  of  the  law 
of  corresponding  states  to  the  Joule-Thomson  effect  in 
w.ifT  and  rarbon  dioxide,  with  sp-ria!  referent''  to 
temperatures  above  too"  C,  and  gives  a  new  formula  for 
the  tela!  heat  of  saturated  steam,  which  hoMs  good  wlOln 
limits  of  error  between  65"  and  190'  C.  This  formula 
roally  represents  the  difference  of  the  total  heat  from  that 
at  ion"  C.  the  vahie  of  which  is  assumed  from  prevknis 
work. 

At  the  190S  Mathematical  Congress  at  Rome  Profs.  C. 
Burail  Forti  and  R.  Marcolongo  were  appointed  to  draw 
up  a  report  on  the  various  notations  of  vector  analyds 

with  a  view  to  unification.  A  critical  review  of  their 
pi:bH<Mtion-;  01;  thi^  subj'-ct  is  i^ntribufed  to  the  May 
Bullotin  of  the  American  Mathematical  Society.  It  appears 
that  the  writers  propose  to  avoid  the  use  of  tiie  familiar 
"  nabia,"  observing  that  this  operator  has  different  mean- 
ings as  applied  to  scatar  and  vector  functions;  but  this 
and  the  other  points  raised  in  the  pap-  r  do  not  admit  of 
.adequate  discussion  in  the  present  bi'ief  reference.  The 
subject  is  of  interest  botli  to  uiathematieians  and  physicisls, 
but  it  is  clear  from  Prof.  £.  B.  Wilson's  reviews  that 
much  remains  before  a  final  system  can  be  adopted. 
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It  is  notv  more  than  ?"c.er.Tv  vears  sincp  Prof*.  Hertz 
and  HaUwachs  s.howed  that  when  a  metal  plate  charged 
with  negative  electricity  «ld  insulated  i»  illuminated  by 
ultra^i«l«t  Ught  it  lowi  its  charge,  and  the  rate  of  loss 
under  standard  conation*  decr«ates  with  time.  To  the 
latter  effect  the  title  "  photo-electric  fat'|::ii.  "  -.vai  given. 
It  was  thought  by  some  to  be  due  to  oxidaticn  of  the 
surface,  by  others  lo  the  direct  action  of  the  impin^og 
light.  Although  HaMwachs  disproved  both  these  views  six 
years  ago.  a  considerable  amount  of  work  has  been  done 
recently  by  experimenters,  who  apparently  »till  approach 
(iie  subject  from  the  point  of  view  of  the  direct  action  of 
light,  ».g.  Dr.  Aigner,  of  Vienna,  Dr.  Allen,  of  London, 
and,  according  to  die  Resumi  dts  CommunUotions  of 
'\ht  Soditt  francaise  de  Physique  for  May  6,  M.  Eugene 
Bloch,  of  Paris.  .Ml  doubt  as  to  \h--  -lliii'.ty  ot  :h.- 
incident  light  being  the  direct  cause  of  the  fatigue  app*«r(, 
now  rf-moved  by  the  experiments  of  Of.  UUmann 
(itnnolra  der  Fkysik,  t^to.  No.  6),  who  hat  traced  it  in 
the  case  of  both  copper  and  rinc  to  the  fbrBtation  of  oione 
in  tb'  rJr  surrounding  the  plato  by  the  passage  of  the 
light  through  it. 

MsssRS.  F.  DAviesoN  and  Co.,  99  Great  Portland 
Street.  \V.,  hnv"  givpn  nn  oppcirtii'-i-ty  of  ex.^mining  the 
thermo-generaior — a  new  !urm  of  tlic  old  thermopile— of 
which  they  are  the  agents  for  England  and  the  colonies. 
The  ther0io-electromotive>force  is  produced  by  copper- 
futtimony  couples,  fifty  of  tiiese  couples  bdng  connected  in 

series.  Each  ccn.p!-:  conshts  of  r<  vrrtici!,  hollow,  cylin- 
drical copper  tube,  tu  the  top  of  whkli  iS  soldered  a  flat 
strip  of  antimony,  which  passes  horizontally  inwards  and 
then  downwards  around  a  block  of  a  poroelaio4ilce  sub> 
stance.  The  copper  tube*  are  arranged  in  two  parallel 
rows  of  twenty-five  each,  and  the  nntlmony  strips  approach 
one  another  at  the  top.  These  birips  are  heated  by  means 
of  a  horizontal  burner  running  the  whole  length  of  the 
apparatus  immediately  beneath  the  antimony  strips.  Gas 
or  methylated  spirit  vapour  U  used  for  producing  a  ntunber 

of  ]"*<..  and  the  heat  is  retained  :n  the  white  blor!<5  which 
iiit  in  close  contact  with  the  autimonv  strips.  An  electro- 
motive force  of  about  4  volts  is  obtained,  and  this  is 
sufficient  to  illuminate  a  small  lamp  for  medical  or  other 
purposes,  or  to  run  «  small  model  lathe  or  fan.  A  total 
current  of  ~,  amperes  can  be  obtained  through  a  galvano- 
meter provided  there  be  no  appreci.nble  eTternal  resistance. 
Less  than  one  minute  is  required  to  heat  the  apparatus 
sufficiently  to  give  Its  full  yield.  A  slight  deposit  of  oxide 
forms  upon  the  surface  of  the  antimony  in  the  eeurae  of 
time,  and  requires  to  be  removed  bv  rimnin<;  n  stick 
lightly  between  the  rows  while  the  apparatus  is  hut;  Other- 
wise it  appears  to  give  no  trouble  whatever.  The  thermo- 
generator  may  be  uaed  for  hours  continuously,  and  takes 
the  place  of  dry  botteries  for  running  small  illuminating 
lamps. 

Sir  William  White  contribute?  an  interesting  article  on 
marine  steam  turbines  to  the  Eugim-er  for  May  37.  In 
referenr-?  to  the  excessive  complicatifin  which  has  been 
charged  against  the  Parsons  type,  and  the  greater  simplicity 
credited  in  quarters  to  the  German  arrnoi;.  iu -nts,  the 

author  point*  out  that,  after  large  experience  in  the  great 
Cunarderii  and  in  swift  armoured  cruisers,  no  serious  prac- 
tical difficulty  has  been  experienced  with  Paraont  turbines. 
Their  advantages  in  regard  to  economy  of  steam  consump* 
tion,  gresivr  case  of  handling  the  t-ngines,  and  smaller 
individual  weights  to  be  lifted  when  opening  out  turbines, 
have  be'-n  proved  to  be  considerable.  Sir  William  is  con- 
vinced that,  on  the  whole,  ihe  Parsons  type  of  turbine  still  j 
maintains  its  superiority  for  marine  purposes;  but  he 'is 
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also  of  opinion  that  nether  it  nor  any  other  tj'pe 
secure  universal  adoption  or  be  absolutely  the  best  suLtrd 
for  all  the  varied  cases  which  occur  in  practice. 

An  account  of  the  trials  of  the  Brazilian  biattlcshtp  5  ' 
Paufo  appears  in  Engineering  for  June  3.  This  ship  a  \ 
the  product  of  Sir  W.  C.  ArniitrLuij;,  WMtworlh  and  Cr^ 
and  Messrs.  Vickeri,  Sons  and  .Maxim.  The  full  speed  m 
trial— si-6i3  knot»— was  realised  with  98,645  indicate! 
horse-power,  while  th-  guarantee  was  for  21  knots.  Of 
special  interest  are  the  gu mery  trials,  which  took  place  eti 
Juri'_  I  f'li  the  Cvdo.  A  LOn.plete  broadiide  of  elev-n 
4'7-mch  guns  was  lired  simultaneously  with  a  broad«de 
of  ten  13-inch  guns,  establishing  a  record  in  the  way  «f 
broadsides.  -  Admiral  Bacellar,  Che  president  of  !>> 
Brazilian  Naval  Commission,  pre«si?d  the  firing  key  «h;:h 
rif  d  ti"ii>  :r^:neii  Jtiiis  broadside  ;  e\  ':ry  onv  of  the  twenr.. 
one  guns  responded.  Excellent  practice  was  aUo  luads 
at  a  target.  Another  important  feature  was  the  firing  of 
two  1 2-inch  guns  in  an  upper  turret,  laid  horiaontally  and 
fore-and-aft  directly  over  a  lower  turret.  Several  Br-izjlij-i 
and  two  British  ottic'rs  r'jni.'<ir':d  iii  the  lower  turr«t 
during  this  test,  and  were  able  to  state  that  they  were  r«i 
inconvenienced  by  any  concus^oo.  The  ship  is  fitted  with 
an  electrical  tiring  system,  which  renders  it  quite  impoMiMe 
to  lire  any  gun  in  a  position  which  is  dangerous  to  lor 
other  gun  or  any  ship's  fitting. 

We  have  received  from  Mr.  E.  Merck,  of  Darmstadt  (and 
16  Jewrj-  Street,  E.C.),  his  catalogue  of  chemical  prepara- 
tions for  .\pr;l,  loni.  'I  h'-  list  :s  ] ni.Trk,-ihl\  rnn  r'..: 
and  it  would  be  difficult  to  name  any  preparation  requirM 
for  general  laboratory  use  which  is  not  included.  Many 
additicMis  have  been  made  to  the  l.i>t  list»  especially  in 
therapeutical  and  bacteriological  preparations. 

The  current  number  of  the  Bulletin  of  the  Sooiii 
d'Enoouragement  pour  I'Industrie  nationale  (.April,  1910] 
contains  a  very  readable  and  interesting  paper  by  Cast. 
Nicolardot  on  the  rare  earths  nnd  inc.mdescent  lighting. 
The  pioneer  work  of  Auer  is  described  in  detail,  together 
with  the  history  of  the  seardi  for  ceria  wnA  tborta.  afl4 
an  account  given,  with  illustrations  from  photographs,  ol 
the  manufacture  of  a  mantle,  startingr  xvith  the  quarryir.g 
of  iluui.t^iiL-  >;iini,   and  liiiishing  with  thr'  '■"turning  cl! 

and  fixing  the  mantle.  The  chief  types  of  burner  are 
also  figurad  and  described,  including  the  latest  forms  sf 
ir.v-rted  hiirti^r. 

A  CATALOGVE  of  the  first  eight  hundred  negatives  rnadt 
b>  the  Geological  Survey  to  illustrata  subjects  of  geoiogicsi 
interest,  and  of  wbieb  prints  or  lantern  slides  are  sufpM 
at  a  fixed  tarilT,  has  Just  been  published  by  the  Boud  of 

.Agriculture  and  Fish*rirs.  The  districts  included  !ic  chit3« 
in  Cornwall  and  Devonshire,  bouili  Wales,  and  the  countit* 
of  f'ardiganshire.  [)erbyshire,  Lticestershirc,  and  Nottir;;- 
hamshirc.  Copies  of  the  catalogue  may  be  obtained  frc  n 
any  agents  for  the  sale  of  Ordnance  Survey  maps,  (t 
directly  or  thiiu^;li  any  bookseller  from  the  OrdOSDSt 
Survey  ofiice,  Southampton,  price  6d.  each. 

Missus.  Heynss  Mathrw,  Ltd.,  of  Cape  Town,  tiavr 

sent  us  a  copy  of  a  very  complete  illustrat-  d  i..it;il.L.iju»  i  f 
Scientific  apparatus,  pure  chemicals,  and  reagents.  Jht 
li>t  shows  strildngly  the  improvement  which  has  tafcis 
place  in  recent  years  in  the  supply  of  apparatus  and 
material  for  scientific  work  in  distant  parts  of  the  Empire 
Messrs.  Maihew  have  establish' d  a  d.p6t  in  Cape  Tt«i 
where  a  full  range  of  laboratory  requisites  can  be  obtain*^ 
I  from  stock.  Tiut  they  find  it  worth  while  to  do  tUi  (< 
I  suggestive  testimony  to  the  growth  of  science  teaching  h 
South  African  schools  and  colleges. 
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M£ssR«.  Hakpu  and  Brotheks  anoounoe  (or  publica- 
tion during  Jun«  **  The  Science  of  HapfrirtMS,*'  Dr.  Henr}' 

Williams;  "The  Elements:  Speculations  as  to  their 
Nature  and  Origin,"  Sir  William  A.  Tilden,  F.R.S. ; 
"  R«Ugion  and  Art  In  Ancient  Greece,"  Prof.  E.  A. 
Gardner;  "Electric  Trains,"  H.  M.  Hobart ;  and  "Con- 
tinuous Current  Machine  Design,"  W.  Cramp. 

OVR  ASTROXOMICAL  COLUMN, 

ASTRONOMICAI.  OCCO  khi.N(,BS  IN  JlN*:— 

tune  9.    sh.  3111.   Neptune  in  copjunclioo  with  the  Moon 
(Neptune  4'  40'  S.). 
i6h.  lotn.   Mais  in  conjuocUoB  with  At  Moon  (Mars 

3  6'  S.). 

15.    III.  56111.  Jupiter  in  eoojooeiion  witb  th«  Moon 

(Jupiter  3  9  S.). 
17.    2h.  oiii.    Mai:>at  greatest  heliocentric  latitude  N. 
19.    ih.  001.   Venus  at  gieatest  hcliocenthc  latitude  Si 
, ,     t4b.  om.   Merenry  ai  greatest  elungatioQ  (a>*4l'  W. ). 
31.    I9lt.  4901.   San  enters  sign  of  Cancer. 
34.    3h.  cSn.   Uianus  in  conjoaciion  with  the  Moon 

(Uiaaus  3*  50'  N4. 
37.    t7h.  om.   Jupiter  at  qnadratore  to  the  San. 

Hallxv's  Comet.  —  With  Llcar  intervals  b  clouds 
during  the  pdat  week,  Halley's  comet  has  not  been  a 
dirticult  naked-eye  ol^ect  for  anyooa  Who  knew  its  posi- 
tion approximately. 

Mr.  Liiiig'.on  Cole  reports  that  it  v.as  well  seen  at 
Sutton,  ^uEtcy,  on  .May  23  and  31,  and  on  the  former 
CKCAsion  a  short  tail  was  visible  to  the  naked  eye ;  he 
estimates  that  on  May  31  the  comet  was  about  as  bright 
as  a  star  of  the  third  magnitude.  At  Gunnersbury  on 
June  I  a  naked-eye  observation  revealed  the  comet  as 
early  as  915  p.m.,  when  it  «M  appArentty  fainter  than 
«  L<:onis  (mag.  3-6). 

A  number  of  interesting  notes  on  observations  of  the 
COtnet  at  various  European  observatories  appears  in  Nos. 
4413  and  4414  of  thr'  AttroHomischc  Sachnchteii.  In  tho 
earner  number  Dr.  Frans  records  that  on  May  13,  at  the 
Breslau  OI»ervator>',  the  comet  did  not  appear  to  be  so 
bright  as  on  earlier  days;  a  variatulity  of  brightness  is 
suggesced,  and  it  will  be  interesting  to  tee  if  this  is  oon- 
firmed  by  otiier  observers. 

In  No.  4414  many  observers  reoord  that  no  trace  of  th<- 
comet  could  be  delected  on  Htus  solar  disc  during  the  time 
of  transit.  Dr.  Wolf  Erects  attention  to  the  Bishop's 
rings  surrounding  the  sun  and  moon  on  May  19,  and 
suggosts  that  they  wore  more  intens«  than  if  due  solely  to 
.itiiiosplvric  effects.  Mctoors  and  auror.i'  were  looked  for 
at  the  K6nig*tuhl  Observatory,  but  were  not  seen. 

Polariscope  observations  at  several  obs.-r.  .iMri' s  gav<^ 
s'nularly  nfg.itive  results.  Prof.  Franz  records  that  on 
M.iy  10  two  bright  arcs  of  light  were  sen  in  the  north- 
w.??t  at  Bnslau,  :ind  may  have  been  du-  to  the  roni-^t. 
.Xcxirdinf;  to  a  telegram  from  Prof.  Sykor.T,  the  projection 
of  th'?  Ci>in"t  on  the  sun  was  obsrrv'Hl  at  Ta.<.hk<;ni  at 
Jth.  on  .May  iS.  An  increased  intensity  of  the  twilight  at 
Od<^ss.i  on  Slay  iS  i*  ascrib>Ki  by  Prof.  Donitch  as  possibly 
d  ).>  to  com^  tary  matte-r.  Hcrr  .\rrhenhold  reports  a  second 
coitft-like  object  1°  south  of  Ilalley's  comet  at  oh.  30m. 
(l^rltn  M.T.i  on  May  J2.  but  the  obvjrvation  is  not  con- 
lirm<'d  by  sppcial  reports  from  liergcdorf  and  Heidelberg. 
,\t  Sonnwendsteii),  where,  at  an  altitude  of  15J3  metres, 
"•evf-ral  German  observer*  had  gathered  for  observatit>ns  of 
til"  comet,  the  tail  was  observed  from  May  12  to  10. 
Durini;  this  period  its  apparent  length  increased  from  32"" 
to  140':  hs  apparent  position  was  the  same  on  May  10 
a«  on  M.iy  18.  Dr.  H.iitmann,  who  was  one  of  the  partv 
at  .Sonnwendstein,  submits  a  sp^rial  report  dealing  witti 
the  various  aspects  of  the  tail,  and  directs  attention  to  the 
yellowish  colour  of  the  nucleus  on  May  ao. 

A  number  of  notes  dealintf  with  observations  of  tiie  comet 
were  read  at  the  meeting  of  die  Paris  Academy  of  Sciences 
on  Mav  30.  and  appear  In  No,  ss  of  the  C«mptts  rtitius. 

M.  E.  Marchand  reports  that  observations  made  on  the 
Pie  du  Midi  and  at  Bagnires-de-Bigorre  were  l^adly  inter- 
rupi'd  by  clouds.  No  striking  s[)ecial  ph''noni*"na  wt^rc 
witnes*»d  on  May  18  and  10.  but  it  w.-is  not-d  th.it  th<' 
dawn  was  especially  bright  and  the  sky  tinted,  .is  though 
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tli'-rt;  were  an  e.\ceptional  amount  ul  du-.l  in  il)>-  at. no- 
sphere  ;  the  appearance  is  likened  to  that  which  was 
observed  in  190a  and  1903  after  the  Martinique  eruption. 
The  unusual  halos  around  the  sun  and  moon  support  this 
view,  as  do  also  the  observations  of  solar  radiation  sub- 
sequently made  at  the  Pic  du  Midi  station.  Observations 
of  the  sun  and  of  unrestrial  magnetic  and  electrical  efiects 
revealed  no  abnormal  condition  attributable  to  the  presence 
of  tlie  comet.  ,  c 

M.  Popoff  reports  on  the  observatioiis  siiade  at  the  Sofia 
Observatory  (Bulgaria)i  and  could  not  detect  the  comet 
projected  on  tne  sun*s  mac. 

Further  observations  made  at  Athens  arc  dealt  with  bv 
M.  Eginifis,  who  describes  the  forms  of  the  nucleus  .ind 
tail  on  .May  18-ao.  No  extraordinary  atmospheric  effects 
wr"  recorded,  and  onlv  two  meteors  were  seen  during  th- 
night  of  .Mav  18.  .\  splendid  boUde  was  observed  in 
Thessaly  at  i'3h.  15m.  C-M-T.  Athens),  but  is  not  coooected 
with  the  comet.  Between  7  p.m.  and  8  p.m.  on  May  ao 
the  comet's  tail  was  seen  with  the  equatorial,  and  was 
still  apparentl}  directed  towards  the  wi*si.  The  curvMlure 
was  so  great  that  tl)e  eartli  could  not  pass  through  the  tail 
b-'for-*  the  ni^jht  of  Mav  20. 

.MM.  J.  Hailiaud  and  G.  Demftresco  drscribc  photographs 
taken  at  th-.-  Paris  Observatory  on  May  23.  24.  and  28. 
Only  verv  short  eNp<i5ures  (thirty  seconds  to  five  niinutes> 
w.p-  possible,  and  the  tail  is  not  showi  1  li-r  nucleus  is 
shown  as  an  ellipse,  tlu-  a.ves  being  18'  and  14"  long.  On 
Mav  2-,  this  "lllpH  .  irh  rwise  uniformly  denser,  showed  a 
eondi-n'sation  of  o'  diameter  at  its  N.E.  .  xtremily.  but  this 
liad  disappeared  on  May  24.  The  nebulosity  surrounding 
tlie  nucleus  showed  changes  from  one  day  to  aiiotlier.  and 
on  May  S4  recalled  that  surrounding  the  Pleiades  star 
.Maia. 

Till  SraCTROSCOnc  Binary  /3  .Xlrig^. — In  No.  js. 
vol.  i.,  of  the  Publications  of  the  Allcghen>  Observntorv 
Mr.  R.  H.  Baker  discusses  at  length  the  observatiani  u: 
B  Aurigx  as  a  spectroscopic  binary.  Since  the  duplex 
chaiacter  of  this  star  was  announced  by  Miss  Maury  in 
manv  observations  have  been  made  at  Harvard, 
Potsdam,  Pulkowa,  and  Allegheny  in  an  endeavour  to 
r  iii  i'  •  rertain  apparent  anomalies  from  the  obswved  Ofhit. 
.\>hu:ii  n^^  that  th<-  period  was  3-9838  d.iys,  Miss  MauO' 
found,  fr  >jn  the  discussion  of  some  aoo  plates  taken  at 
Harvard,  uuir.  there  was  an  apparent  reciprocal  variation 
of  intf-ns.Ls  I  -w.  n  two  components,  but  Mr.  B.tker 
now  shows  iliat  thi»  is  nut  *  ' ;  owing  to  the  assumod  period 
being  slightlv  in  error,  the  tv.  )  minponents  w.tre  alternately 
mi'identiti<-d'.  The  discus^;  n  uf  .lie  .MIegheny  observations 
with  those  prrviouslv  [e;).i;^;e  1  -how-  that  the  orbit  is 
pr.icticallv  circular  tc'^oo ^00057),  and  liiat  there  is  prob- 
abiv  a  slight  variation  in  the  period,  amounting  to  0000010 
dav.  or  0811s.  per  annum.  1  he  period  now  given  i- 
VOO0027  days  +  o  ooooiof  ±0  fioooo4  days,  the  pn  s  -nt 
'•1.  ments  being  ref.-rred  to  the  epoch  1905  September 
II  7324,  G..M.T. 

An  investijiation  of  the  s-^condary  oscillation  found  by 
somp  obscrv>.-r>  is  not  confirmed,  nor  was  Mr.  Rak<T  nh''- 
to  find  evidence  lor  tite  disp'-rsion  of  light  during  its  passage 
through  apace  from  $  .\urig;e  to  the  earth. 

Ihe  BRIGKTyass  OF  TUB  Skv.— Commenting  upon  M. 
labrv's  recent  determination  of  the  brightness  of  th"  skv, 
.Mr.  Oavin  Bums  brings  together,  in  No.  412  of  the 
Obftrvafory,  tiM  result*  obtained  by  various  observers :  they 
ar-^  as  follows,  each  value  being  the  brightness  of  on« 
squar--  di  tji  ee  of  non-galactic  sky  expressed  in  terras  of  a 
tiftli-magnitude  star  :— N'-wcomb,  t-lj;  Boms,  a;  TownW. 
2 ;  ^'nt»tn.i,  5  7h :  Fabry,  1-46.  Mr.  Bums  remarks  that 
if  as  s-^i.nis  prob.ibl  ',  the  brightness  is  a  variable  quantity, 
the  results  obtaiivd  by  differ-  nt  observers  are  bound  to  vary 
considerably  infer  sr. 

lllF.  .VCCUKACV  or  RAt>IAI.-VEIOClTV  DtTtRMlS.MIONS.— 
In  No,  4.  x-ol.  XXXl.,  of  the  Astfophysiral  Journa!  Prof. 
Frost  issues  .a  timely  warning  against  attributing  too  great 
an  accural  y  to  pres  nt-day  determination  of  radial  v.-loi  i- 
ties.  A  tabulation  of  twelve  values  recently  obtain-d  b> 
various  observers  for  Arcturas,  a  simple-  problem,  shows 
that  they  vary  between  —3.7  km.  and  -oo  km.,  whils* 
the  extreme  range  lor  any  one  observer  varies  from  12  kit>. 
to  45  km.  Prof.  Frost  questions  if  we  know  the  radial 
V vK>v:t)  of  anv  >tar  to  the  nearest  kilometre. 
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UARS  DURING  THE  RECENT  OPPOSITION. 

CO  far  as  can  be  judged  from  those  yet  published,  the 
results  accruing  from  the  observations  of  Mars  made 
during  the  opposition  of  1909  are,  in  a  sense,  disappoint- 
ing. The  favourable  conditions  of  the  opposition,  as 
regards  the  altitudf^  and  the  a|>parent  diameter  of  the 
planet,  engendered  the  hope,  in  many  minds,  that  most 
of  the  outstanding  problems  in  the  Martian  enigma  would 
be  solved  more  or  less  definitely.  Yet  the  camps  into 
which  areo- 
graphers  are 
divided  are  still 
at  issue,  and 
(he  differences 
appear  to  be  at 
least  as  sharpie 
accentuated 
before.  To  the 
one  side  the 
canali  are  still 
continuous  chan- 
nels, set  out 
with  a  rectitude 
more  or  less 
geometrical,  and 
having  *'  oases  " 
around  the  reser- 
voirs  upon 
which  they 
appear  to  con- 
verge ;  but  to 
the  opposition 
these  clearly  cut 
channels  are  but 
alignments  of 
dark  spots 
merged  into 
apparent  con- 
tinuity by  a 
ph  y  s  i  o  1  ogiciil 
illusion. 

However, 
many  of  th'' 
larger  featur<s 
are  beyond  dis- 
pute, and  many 
valuable  obser- 
vations of  their 
appearances  and 
changes  have 
been  made  since 
July  last.  One 
very  remarkable 
phenomenon  was 
noted,  and  has 
been  disi-usscd 
by  practically 
every  observer, 
viz.  the  appar- 
ent veiling  of 
ihf  plane! 's  sur- 
face during  the 
earlipr  pjrt  of 
the  opposition. 

In  Juno.  July, 
and  .Xufjust  thi; 
Jetailii,  and  cvpn 
some  of  the 
larger  fcaturi-s, 
were  not  di*- 
lerniblc;  there 
«as    a  gi-nt'ral 

lack  i»f  rontrast  between  the  light  and  the  dark 
areas.  Thus  .M.  .\ntoniadi,  using  the  34-rni.  r<-'fractur  at 
Juvisy,  r<-jH)rtcd  (Uull.  Je  !a  Soc.  aslron.  de  France, 
Sf-ptemb'-r.  if)<K},  p.  ^Wit  that,  on  .August  11  and  12,  the 
siirfacf  of  Mars  was  hardly  recognisable,  and  it  was  with 
grrat  dirtiiulty  ih.it  he  assured  himself  that  it  was  the 
r«'gion  of  ttv  .\I>  r  di-  .'sabiii-r  im  which  he  was  looking. 
,M.  Jarry  Dcslog»'s  also  ••mphasisfd  the  unusual  appfar- 
ance  of  thf  pl.mi-r,  which  he  illustrat'''!  tComptn  tt-ndus. 


vol.  cxlix.,  No.  17,  p.  666)  by  two  charts  (Fig.  ij,  oa 
of   which   M.    Fournier   had  recorded   the  features 
during   June,  July,  and  part  of  August,  whilst  the 
showed  the  increased  contrast  of  the  »aine  features  Ui 
.August  and  during  September. 

It  was  not  until  the  beginning  of  the  Utter  maotli 
the  accustomed  contrasts  and  details  completely  r«a 
themselves  and  permitted  the  work  of  confirmatioa 
discovery  to  proceed  normally. 

.M.    .'Xntoniadi   suggests   that  this    masking  effect 


Fic.  I.— Comparkon  of  ihe  a,|>f e.tranc«      the  ruriaca  of  Man  on  ditTcrcnt  dalat  in  1909. 

caused  by  the  interposition  of  light,  cirrus  cloud  ia  ikt] 
planet's  atmosphere,  such  cloud  being  filmy  in 
and  yellowish  m  colour,  so  that  it  reduced  the  usual  cohl 
trasts  without  totally  obscuring  the  features.  This  ii  •] 
.iccordance  with  Prof.  W.  H.  Pickering's  observalkmt  ii  j 
i8i>5,  when  he  found  that  his  photographs  suggested  loat 
surh  yellow  screen. 

t  he  importance  of  the  acknowledged  existence  of  ctaii 
must  not  be  lost  sight  of  in  the  discussion  as  to  the  as* 
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ontents  of  the  pUinetar)'  atmosphere.  The  observations 
■f  Beer  and  Madler,  Secchi,  Lockyer,  Denning  and  others, 
if  apparent  changes  caused  by  clouds  have  been  generally 
iccept»?<i  as  strong  evidence  for  the  existence  of  the  cloud- 
troduring  compound  of  our  own  atmosphere- 
Turning  now  to  the  actual  observations  of  features,  and 
heir    moai Acaiions,  during  the  recent  opposition,  we  find 


/*./„.//,/ 


Flo.  t. — Change!  in  the  i«uihern  polur  cap  oi  Ma'«. 

that  the  diminution  and  transfiguration  of  the  southern 
po\ar  cap  was  recognised  quite  early  in  the  season. 

M.  Jarry  Dcslogfs,  obst.-rving  with  a  29-rm.  refractor 
at  Masso^ros  (Loz^re),  recordt-d  \.\sUonom\ic)ie  Nach- 
richlen.  No.  4340)  a  dark  cutting — shown  on  the  first 
drawing  in  Fig.  3 — in  longitude  190°  on  June  20-23, 
at  the  Rcvard  station  I-owt-H's  crevasse  in  long.  350°  was 
easily  seen,  cutting  right  through  the  cap.    A  large  and 


probably  indications  of  inequalities  in  the  relief  of  the 
polar  areas. 

.M.  R.  Jonckheere,  observing  with  a  14-inch  refractor 
it  the  Hem  Observatory  (Roubaix),  also  directs  attention 
to  this  feature.    On  August  12  he  observed  (Astronomische 
Sachrichlen,  No.  4354,  p.  159)  a  **  land  "  become  detached 
from  the  cap,  although  itself  still  covered  with  ice,  and 
identified  it  as  Schiaparclli's  Novissima 
Thyle.    On  these  grounds  he  suggests 
[Compies  rendus,   No.  22,  vol.  cxlix., 
p.    970)    that    the    "  lands  "  remain 
covered  with  ice  much  longer  than  do 
the  "  seas,"  thus  producing  apparently 
irregular  variations   in    the  measured 
diameters  of  the  cap ;   when,  by  the 
planet's  rotation,   such  an  ice-covered 
■'  land  "  is  brought  to  the  extremity  of 
the  apparent  ellipse,  the  major  axis  will 
appear  to  be   longer  than   when  the 
"  land  "  is  carried  further  round.  M. 
Jonckh'^ere's  measures  of  the  cap  show 
the    following    progression : — July  ifi, 
32"   (Martian   arc);   August    15,  18°; 
September  17,  9-3° ;  October  18,  ii  S,"; 
November  18,  10-2°.    On  September  2, 
Argyre  II.  was  seen,  and  its  position 
determined   as   long.   60°,   lat.  —80"; 
this  is   nearer   the  pole   than   it  has 
hitherto  been  placed,   and  M.  Jonck- 
heere deduces,  generally,  that  the  lati- 
tudes ascribed  to  the  polar  lands  are 
usually  too  small.     Another  mass  was 
soen,  on  the  same  evening,   in  long. 
120°,  lat.  -84*,  which  apparently  had, 
not  been  recorded  before,  and  to  this 
Jonckheeo-  give*  the  name  "  Stella,"  on  account  of  its 
brightness.    "  Thaumas  "  is  the  name  given  to  another 
new  land  which  suddenly  appeared  in  the  Aonius  Sinus, 
touching  Thaumasia,  long.  loo*",  lat.  —43°. 

.According  to  Prof.  Lowell  {Astronomische  Sachrichten, 
No.  4371,  p.  47),  the  first  snowfall  of  the  season  in  the 
Martian  antarctic  region  took  place  on  November  17 — 
about  two  months  after  the  summer  solstice — when  two 
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FlA.  3. — CKari  of  Man  as  otncrved  by  M.  Antoniiuli. 


brilliant  spot  near  the  edge  of  the  cap,  in  long.  30°,  was 
also  seen  on  July  4.  The  progressive  diminution  in  size 
»nd  the  changes  in  form,  as  observed  by  M.  G.  Fournier 
•t  the  Revard  Observatory,  are  shown  in  Fig.  2,  repro- 
duced from  a  note  by  M.  Desloges  {Comptes  rendus. 
No.  j6,  vol.  cxlix.,  p.  J347),  who  remarks  on  the  increased 
rate  of  diminution  about  .August  15,  and  suggests  that  the 
variations  in  detail  and  the  time  of  disappearance  are 
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patches  in  latitude  —65°  wore  seen  in  longitudes  100* 
and  190^. 

.M.  .Antoniadi  also  made  observations,  at  the  invitation 
of  .M.  Deslandres,  with  the  33-inch  refractor  of  the  .Meudon 
Ob!>^■^vatury,  the  third  largest  refractor  in  general  use. 
He  observed  on  thirty  nights  between  September  20  and 
November  0,  but  on  about  five  nights  only  were  the 
atmu!,pheric  conditions  really  good.     The  results  of  his 
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ol>.' ;  \  .ttloiis  are  shown  in  the  chart  here  reproduced 
((  .  i  ttnAui,  vol.  cxlix..  No.  ao,  p.  837),  Fig.  3. 
J  li-  mo>t  tiouccable  change  since  1007  \va»  in  the  Sjr;i-. 
.Nijjor,  which  he  found  had  return»»d  to  its  form  of  1604 
and  iS77'  Ihe  Lac  Mur.i,  ".oo,  had  n  appeared  as  a 
large,  indefinite  d.irk  patch,  and  ;i  muk.pJe  ii-limJ  .vas  s,.fn 
in  the  pastern  part  of  the  Marc  Cimmerium. 

The  S»oh»  Lacus  region  also  pres'?ntecl  n-any  striking 
features,  and,  among  o:hrr>,  .NI.  J.  Cunias  Sola  devoted 
special  attention  to  it  (BitJi.  d€  la  Sol.  aiirott.  dc  France, 
November,  1909,  p.  497).  In  his  opinion,  the  recent  opposi- 
tion ■•  peut  4tre  cons!fl^r<?e  comme  la  deroute  definitive  du 
reseaitx  giomitriquc  <\<:^  Ciiriaux." 

It  is  in  rppard  tn  '.lv.>-  aK-hnportant  "  canali  '"  that  the 
batrl'j  <  [  >jr  -,<-r\  r.'ifj-i  mo^t  intensely.  Among  European 
obser*'«rs,  at  least,  there  appears  tn  he  consensus  of 
opinion  that  the  term  should  be  u-.cfl  in  a  moro  restricted 
«»n'5»,  nr  should  only  be  employed  as  a  generic  term 
.-•mhrnc;r,£;  j-v.jr.il  v[>  ^  igj.  There  is  too  great  a  diversity' 
Ijetwren  the  broad,  persistent,  half-tone  patches  and  the 
narrow,  evanescent  streaks,  glimpsed  for  one  fraction  of  a 
second  to  be  lost  the  next,  for  them  all  to  be  grouped 
under  the  one  designation.  M.  .Antoniadi  strongly  insists 
on  this  point  (Crmptr^  reniius,  vol.  cxiix..  No.  30,  p.  836), 
,'i;id  classifirs  ■  .,:r.  vinii.s.  Even  then  he  does  not 
includ"  'hf  fuK  t;.e  right  ii  i^-.«,  visible  only  for  the  fraction 
of  a  s'fonil,  whith  cor. elders  may  be  illusions;  but  he 
very  deiiniteiy  negatives  the  existence  of  any  geometrical 
rcseaux,  of  which  he  finds  no  trace.  At  intervals  of 
exceptionallv  fj'^''"'  s''''ing  he  sees  considerable  structure, 
visible  for  ral  consecutive  seconds,  on  the  continental 
areas,  and  this  he  describes  as  "  a  grey  irregular  marbling, 
complex  and  cloudy,  such  as  only  an  artist  could  render." 

The  Rev.  T.  E.  R.  Phillips,  observing  at  Ashtead  with 
his  13-inch  Calver  reflector,  was  led  to  •ubftlintially  the 
same  conclusions  (the  Ofescrvafory,  No.  416,  p.  463)  as 
M.  .Antoniadi  regarding  th'^  canals. 

The  necessity  for  the  clMsification  of  these  features  is 
also  advanced  by  M.  Ossloges,  who  suggests  (Compfes 
rendtis,  vol.  cxlix.,  No.  17,  p.  664)  three  species,  and  also 
directs  attention  to  numerous  changes  observed  during  tWi 
opposition.  The  tine  canaux  of  his  third  rl.iss  were 
appar'nily  the  most  affected  by  tho  sr.ison.i!  changes, 
and  M.  Desloges  finds  it  difTicult  to  disbelieve  their 
objective  exisfpnce ;  one  argument  advanced  in  its  favour 
is  that  they  all  appear  to  start  in  small  gulfs,  just  as  the 
broad,  indubitable,  dark  bands,  of  the  tirst  and  second 
'  ;<~'s.  generally  have  their  origins  in  the  larger  gulfs. 
An  encoirraging  feature  of  the  opposition,  whidi  In  future 
developments  may  lead  to  a  settlement  of  this  vexed  ques- 
tion of  "  objective  "  and  "  stihj'^ctive  "  phenomena,  is  the 
advance  made  by  photography  in  the  recording  of  the 
planet's  markings.  On  Prof.  'Hale*t  itriking  photographs 
(.Monthly  Notices,  vol.  Ixx.,  No.  2,  p.  175)  the  contrast 
between  the  dark  and  light  arms  is  remarkable,  the  bolder 
features  sJ.indincj  fiir  with  a  distinrtnfss  usually  seen  onlv 
on  can  :ully  p:-  p'<tr<i  drawing*. 

Results  of  gr-  nt  interest  wero  also  obtained  by  MM.  de  la 
Raum^  Pliivin.  l  and  Raldpt  \,Contptcs  rendm,'  vol  CXiiX., 
No.  ;o.  p.  8^8)  at  the  Pic  du  .Midi  Observatory,  where  the 
conditions  arc  espcri.illy  favourable  for  such  observations. 
The  observers  intend  to  make  a  detailed  Mudy  Of  the  1350 
images  recorded  on  their  set  of  eighty  plates,  but,  from  a 
brief  survey,  they  are  able  to  State  that  anyone  conversant 
with  Martian  topography  would  immediately  recognise 
n'arlv  ail  the  features  obsnved  visually.  The  canals  of 
the  first  order,  the  tnoader  bands  such  as  the  Indus,  the 
Ganges,  Araxes,  Cyctope,  Euphrates,  &e.,  are  all  recog- 
nisable, but  .there  is  no  trace  of  the  geometrical  networic 
of  fine  canals  recorded  visually  bv  manv  observers. 

Whilst  in  London  recently.  Prof.  'Lowell  p<^nted  out 
tfiat  while  many  of  the  recent  photographs  form  striking 
pictures  by  reason  of  their  strong  contrasts  In  the  large 
areas,  the  treatment  which  bring*  out  these  contrasts  is 
not  that  calculated  to  show  also  the  finer  details. 

Thus  the  evidence  for  the  actual  existence  of  the  canali- 
forra  "canals'*  is  still  "mixed."  A  number  of  experi- 
enced, careful  observers  still  proclaim,  with  no  lack  of 
decision,  that  they  exist:  other*  just  as  emohaticallv  state 
that  they  are,  at  die  most,  but  the  physiological  Integra* 
tion  of  the  elements  of  a  mosaic  groundwork  which  covers 
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ihc  jii.iiii  i.  I'fdl.  l  ri.5,t  itaL' i  liiat  the  40-inch  refractc: 
at  \  ■  rk(  s  is.  "  luo  powTful  "  tn  show  them,  and  Prof, 
ll.ii'  I'l-rs  to  IWot.  ii.ir.-i.u '1 {|r<ci  i|>;  a^n  ot  (Moiithh 
-Nttlitiss,  vol.  Ivi.,  No.  4,  p.  ifiti,  i.Vitij  a-,  ij':scr;bir>g  exattly 
what  he  sees  with  the  lio-.r.cii  refV^tci;  .n  \\  r.von 

This  question  of  aperture  is  not  .i  5,ir.plo  r>.".c.  Ihu* 
r.'of.   Lii'Vell  has  rfp-atedly  stated  tl-.at  a  larg-^  ap'-rti.t-. 

I  is  not  infrequently  a  positive  barri-r  to  tlv  sj-fi.Tjj  of  such 
fine  details  as  occur  on  planetary  diicv.  .Vitach-jd  to  his 
24-inch  refractor  he  has  a  system  of  diaphragms,  and  the 
first  operation  ir:  tnakit  ^^  an  obsor\atiori  is  to  determine 
what  .ipcrcure  is  most  suitable  for  the  conditions  obtain- 

I  iiif;  at  tf.'  motnfiu.    .A  similar  procedure'  was  followed  civ 
Dawes,  whosff  observations  in  the  'sixties  of  las.!  centurv  1 
did  so  much  t<j  forward  .ireography.    When  discussing  ti-> 
work  with  Sir  Norman  Lockyer — who  also,  at  that  tir..*-.  I 
was  making  valuable  drawings  of  Mars — Dawes  repeated!-.  | 
referred  to  the  conditions  of  seeing  as     a  5-ini  h  nigh;  " 
or  "  a  (i-inch  night."  AiC.    .Asked  for  an  expl.ination.  1-,^ 
stated  that  h"*  f>ft»"i  found  it  r»er^«5;<rv  to  r»d'.!'-"  hi-  ap'.r- 
ture.  which  inrii^.iliy   a.is  »  i:iLli>r^. 

We  also  learn  from  Sir  Norman  Lockyer  that  when  !j:s 
drawings  were  discussed  at  the  Royal  .Astronomic.! I  Society, 
some  doubt  was  expressed  because  some  of  the  d-^taiU 
shown  thereon  were  not  shown  on  the  drawings  made  a: 
the  san\e  epoch  by  the  observer  using  i.ord  Kosse's  n- 
ti.  ctor ;  yet  wht  n  the  Levdeo  drawings  arrived,  later,  these 
details  were  confirmed. 

Ihus  Prof.  Frost's  somewhat  enigmatical  stateiTi<>.nt  rr.av, 
logically,  be  understood  to  convey  a  meaning  other  th.i-i 
that  which  has  generally  been  ascribed  to  it,  and  th- 
failure  of  the  ^inch  reflector  to  show  the  straight,  hard, 
sharp  tines  may  not  be  conclusive  evidence  of  their  ikmi- 
existence.  • 

So  far.  the  employment  of  the  photographic  plate  bas  ; 
not  provided  the  hoped-for  solution  of  this  special  qu-!'- 
tion,    because    the    exposures    necessary    are    too    lonf;.  j 
Each  image  on  the  plate  is  an  integration,  the  mom-.-rts 
f'f   fine  seeing  are  overlaid  by  periods  of  tremor,  ard. 
bv  their   very  nature,    fine  lines   would   b'>  the   first  to 
dis.ippear :   it   is  a  case   where  neg;riv   f  vidence  is  ri  > 
little  value.     Nor  does  it  seem  logical  to  say  that  tho?» 
lin'i'S    do    not    exist    because    their    appearance    can    h»  . 
explained  otherwise — physiologically,  for  instance.     Th»ir  ' 
recognition  in  the  same  positions  by  independent  observrs, 
at  different  times,  points  to  the  existence  of  some  materiil 
objects,   and  their  changes   with  the  change   of  seafon 
exclude   the   proposition    that   they  are  completely  sclid 
markings.    Even  the  suggestion  that  they  are  alignmeisti  , 
'  f  litrker  spots  do>s  not  prove  that  they  are  diaoonnected  ' 
;!  ;in-.    In  d'sert  areas  the  streams  dry  up,  leaving  water 
holes  " — apparently  disconnected  if  viewed  from  a  gr^at  | 
distanc.^ — and   these  holes  are   surrounded   by  vegetation 
throughout  the  dry  s^rason,  becoming,  therefore,  isolated 
objects  ;  but  the  riv»r  bed  is  there,  and  in  due  season— a* 
on  Mars— is  filled  with  water  and  edged  tar  vegetation. 

But  their  great  site,  their  prolific  distriootion,  and  tbtir 
rectilinear    character,    even    when    seen    away    frcitn   the  1 
planet's  >  tntral  meridian,  are  phenomena  which  are  dii^i'-jl:  , 
to  explain  in  the  case  of  the   Martinn   cr-r.^iU  ;   and  lb»  ' 
problem  vet  remains.  \ 

A  sugg-stion  made  by  Dr.  Aitken,  of  the  Lii  k  Ot  s.-nrs^ 
tory,  micbt  possihiv  solve  this  vexed  questiun  :o  s^mw 
extent.  Prof.  Lowell's  unanswerable  argument  is  that.  » 
the  "  canals  "  are  so  near  the  limit  of  virion,  it  is  onlv  in 
the  very  finest  atmosphere  that  they  can  be  seen.  .U 
observers  agree  as  to  the  fir^t  part  of  this  statement,  anl 
I>r.  .Aitken  suggests  that  the  second  part  might  be  pu?  tc 
the  test  bv  ananging  th.-»t  such  experienced  protagonist' 
as  Prof.  \V.  H.  Pickering,  .M.  Antoniadi,  and  Prof, 
Barnard  should  foregather  at  the  Flagstaff  Observawuy 
and,  with  Prof.  Lowell,  observe  Mars  during  the  n<-x! 
favourable  opporitlon.  The  34*tnch  refractor  is,  as  Fr^f 
Lowell  has  demonstrated,  a  superb  Instrument,  and  for 
astronomical  observations  of  •  this  character  the  Ariioas 
atmo«|^eric  conditions  are  unexcelled.  The  suggettiofl  ii 
a  most  excellent  one.  and.  could  the  arrangemtnts 
made,  the  meeting  would  no  doubt  lead  to  an  ilhnnfaisiiss 
of  what,  at  present,  is  a  very  obscure  problem. 

There  are  some  problems  in  astronomy  which  stem  it 
be  indeterminate.   Finct,  we  get  a  positive  solution  is  one 
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direction,  and  then  appears  the  amendment,  which  is  a 
direct  negative ;  as  an  example  one  might  cite  the  rota- 
tion periods  of  the  inner  planets  ;  but  one  that  is  nearer 
to  the  present  question  is  the  problem  as  to  the  spectro- 
scopic evidence  tor  the  existence  of  water  vapour  in  Mars. 

^ince  Muggins  compared  the  Martian  and  lunar  spectra 
iri  1867,  a  number  of  observers  have  made  similar  observa- 
tions under  various  conditions,  and  with  contradictory 
results.  The  summarised  history  of  the  research  is  given 
l»y  Prof.  Campbell  in  a  recent  Bulletin  (No.  169)  from  the 
L.ick  Observatory,  and  the  majority  of  the  conclusions  are 
in  favour  of  the  presence  of  water-vapour  bands  ;  whether 
the  conclusions  were  supported  by  the  evidence,  whtn 
adequately  analysed,  is  the  question.  Observations  made  at 
Mount  Hamilton  in  1S94  demonstrated  to  him  that,  to  obtain 
satisfactory  evidence,  they  should  be  repeated  .it  an  altitude 
sufficient  to  escape  the  greatest  possible  proportion  of  the 
terrestrial  atmospheric  effects,  and,  to  this  end,  he 
examined  the  conditions  obtaining  on  the  summit  of  Mount 
Whitney,  the  highest  point  in  the  United  States,  in  1908. 
The  prcliminarj-  survey  satisfied  Prof.  Campbell  as  to  the 
atmo-ipheric  conditions,  and  he  decided  that,  if  the  neces- 
sary money  could  be  obtained  for  shelters  and  equipment, 
an  expedition  from  the  Lick  Observatory  should  take 
advantage  of  the  favourable  opposition  of  1909  to  carry  the 


posed  of  hoar-frost,  demanding  a  small  quantity  of  vapour, 
would  probably  not  be  out  of  harmony  with  his  obser*-a- 
tions.  In  Bulletin  No.  43  of  the  Lowell  Observatory  Mr. 
Abbot's  report  is  quoted  to  the  effect  that  he  and  Prof. 
Campbell  were  on  .Mount  Whitney  during  unusually  un- 
favourable weather,  under  conditions  which  would  probably 
not  be  met  with  at  that  season  one  year  in  ten.  This  is 
important,  because,  no  matter  how  much  of  the  theoretical 
water-vapour  content  of  the  terrestrial  atmosphere  was  left 
below,  it  is  absolute  evidence  that  water  vapour  was 
present,  in  quantity,  above. 

The  Mount  Whitney  plates,  at  the  most,  only  af!ord 
negative  ••vidence,  and  it  is  not  contended  that  they  do 
more.  Thus  the  question  of  water  vapour  becomes  one  of 
amount  rather  than  of  existence  or  non-existence,  and  its 
settlement  is  rather  academic  than  practical.  There  is  no 
doubt  as  to  the  dithculty  of  securing  absolute  evidence- 
so  many  variables  have  to  be  eliminated  before  the  sought- 
for  rosidual  is  attained. 

But,  as  stated  above,  the  question  is  now  generally 
accepted  as  settled  in  favour  of  the  presence  of  water 
vapour  in  the  Martian  atmosphere.  The  darker  edge  of 
the  melting  "  snow  "  caps,  the  proved  existence  of  clouds, 
and  the  changes  of  intensity  and  shape  of  many  features, 
point  definitely  to  the  existence  of  a  fluid  material,  and, 
without  any  violent  assumptions,  to 
that  fluid  being  wat«-r.  Wv  not'.'  that 
Prof.  Campbell  suggests  that  the 
observed  yellowish  colour  of  thi-  clouds 
may  indicate  for  them  some  other 
chemical  compound  than  ITO.  but,  if 
this  is  so,  should  not  the  spectrum  of 
Mars  indicate  some  other  absorption 
which  is  not  mentioned? 

WiLUAM  E.  ROLSTON. 
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research  a  step  further.    As  is  usual  in,  and,  one  mi^ht 
say,  peculiar  to,  .America,  funds  were  forthcoming,  with  1 
ih<-  result  that,  at  the  end  of  August,  1909,  the  summit  of  I 
ihe    mountain    was   occupied   by   an   especially   equipped  I 
expedition  ready  to  take  spectrograms  when  the  conditions 
ol  .Mars  and  the  moon  were  favourable. 

Such  spectrograms,  six  in  number,  were  secured  on  the 
nights  of  September  1  and  2,  and  it  is  to  the  discussion  > 
of  the  evidence  afforded  by  these  that  Bulletin  No.  169  is  | 
devoted.  This  evidence  does  not  appear  to  be  positively 
conclusive,  but  Prof.  Campbell  deduces  "  that  the  qu:intity 
Of  any  water  vapour  existing  in  the  equatorial  atmosphere 
of  Mars  at  the  time  these  observations  were  made  was  too 
slight  to  be  detected  by  present  spectrographic  methods. 
...  it  is  difficult  to  concei^'e  that  the  quantity  of  vapour 
above  unit  area  on  Mars  could  exceed  or  equal  the  quantity 
of  terrestrial  vapour  above  the  same  area  of  Mount 
Whitney." 

It  should  be  remarked  here  that  the  altitude  of  the 
summit  of  .Mount  Whitney  is  14,501  feet,  and,  according 
to  Hann's  empirical  formula.  079  of  the  terrestrial  water 
vapour  would  be  below.  .A  photograph  of  the  shelter  and 
part  of  the  equipment  i*  reproduced,  from  the  Journal  of 
the  Royal  .Astronomical  Society  of  Canada,  in  Fig.  4. 

Prof.  Campbell  expressly  states  that  it  is  not  contended 
that  Mars  ha»  n«  wat>-r  vapour,  and  that  polar  caps  com-  1 
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THE  RESEARCH  DEFEME 
SOCIETY. 

•yilF.  :innual  mooting  of  the  Re- 
soarch  Defence  Society  was  held 
on  Frid.iy,  June  3.  at  the  Royal 
Colli'ge  of  Ph\sician>,  and  was  very 
largely  attendfd.  The  chair  was 
taken  by  the  Earl  of  Cioiner.  pn-si- 
d-^nt  of  the  socieiy.  Ihe  other 
sp-aker*  were  th<-  Hon.  Sydney 
Holland,  chairman  of  committf.  Sir 
Riih.ird  Douglas  Powell,  Sir  David 
lirui-,  .Mr.  .Knthony  Hope  Hawkins, 
and  -Mrs.  Scharlieb.  The  work  and 
the  literature  of  the  society  are  by 
this  time  well  known  to  the  public, 
and  the  annual  report  *how>  a  great 
increase  in  the  membership  and  in  the  extent  of  the 
work. 

Perhaps,  of  all  the  speeches,  the  most  interesting  was  Sir 
David  Bruce 's  account  of  his  observations  on  the  .African 
sleeping  sickness  and  other  African  diseases.  In  1903  it 
had  been  hard  or  impossible  to  persuade  the  L'ganda  chiefs 
that  the  sleeping  sickness  is  carried  by  the  tsetse-fly.  "  But 
these  same  so-called  uncivilised  natives,  whose  untutored 
minds  could  not  perhaps  at  once  grasp  the  position,  a  few 
vears  later  were  so  convinced  of  the  truth  of  what  we  told 
thim  that  they  cleared  the  lake-shore  and  islands  of  their 
inhabitants,  w'ith  the  re«.ult  that,  so  far  as  I  am  aware, 
at  present  not  a  single  new  case  of  sleeping  sicknrs>  is 
being  contracted  in  L  gaoda  proper,  and  the  toll  of  human 
lives  to  this  piaguc  has  ceased  to  be  paid.  This  toll  has 
been  estimated  at  joo.ooo  out  of  a  population  of  300.000. 
In  one  island  alone,  Buvuma,  with  a  population  of  3J.ooo. 
18,000  are  reported  to  have  perished.'  From  this  (art 
Sir  David  Bruce  went  on  to  speak  of  experiments  which 
had  shown  how  long  the  fly,  once  infectiv,  may  remain 
infective,  and  of  the  question  of  the  infectivity  of  animals. 
Then  he  referred  to  a  disease  which  destroys  70  to  80  per 
cent,  of  the  calves  born  in  tganda;  the  cause  and  the 
nature  of  this  disease  had  been  discovered  by  experiment* 
on  animals.  "  By  animal  e.xptrimentation  we  found  out 
the  nature  of  several  of  the  most  important  diseases  of  the 
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domoitic  animals  in  Ugii.ida,  and  on  more  than  one  occasion 
nlppsd  *n  •  [ikI,  mic  in  Ihn  bud,  tlm^  <  ariiiiij;,  if  thev  had 
known  It,  th.  ^■i  nieud.-  of  the  am 

Of  no  !■      ii'.ti-irst  wu»  hii  account  of  "  niuhinyo,"  a 
fever  amon^  Un;   Luanda  natives,   uhich   h.id  bi-rn  mis- 
Mlcen.   by  clinical  ob^Tvation,   for  divcis"  otin  r  fcxrrs. 
The  Slpppini;  Sickness  Comniissioii,  by  animal  tixpuriiiieiua- 
tion,  proved^  it  to  be,  practically,  Malta  fever,  and  further  ' 
proved  that  the  germs  of  muhinyo  were  present  in  som-  I 
of  the  goatu  fron>  an  infected  district.    The  evidence  thus  I 
appear!  tomplrtc  that  the  fever,  like  Malta  fever,  miRiit 
be  trmnsmiiti'd  in  the  boat's  milk. 

Finally,  Sir  David  Bruce  spoke  of  the  Jistav.jry  that  th'- 
mmmon  snnd-fly  is  capable  of  transmitting  simple  mti- 
tinued  fever.  Here  the  experiments  were  made  on  volun- 
teers in  the  cause  of  science.  "  siu  ly  of  the  habitv 
of  the  sand-fly  is  beinj?  pursued  with  energy,  and  I  hope 
that  within  a  short  tinn  ■simple  continued  fever  will  have 
disappeared  as  complft-1,  fiom  Malta  as  Malta  fever  has 
done."  (If  th  .  ii  pl  1  d  ..^  ,.f  ih  disappearance  of  Malta 
fever  from  our  army  in  M.ilta.  Mnre  the  goat's  milk  was 
prohibited,  the  following  fif^iiirr-s  .ti,-  proof: — in  tQn;  there 
were  cas'  s ;  in   i<)o(>.   147.  in  1 1  ;  in   1908,  5; 

in  i(><io.  I  ;  and  in  1910,  thus  far,  o. 

U'e  hope  that  the  Res^^arch  Defence  Si>ri.?v  will  sec  to 
i(  that  such  a  record  of  th  '  •  xperiment.il  siii.lv  of  diseases 
sh.ill  not  be  allowed  to  drop  out  of  the  public  mind. 


MSTSORIC  FIREBALL  OF  JUNE  1. 

^^NF.  i>f  :)!■••.  brilliant  meliMj  -  vhkh  i,ti.  n  :-i;i|>...ii  in 
the  iHilij^iit  of  our  midsuninifr  skies  was  seen  on 
\\  ednesilav,  June  1,  at  it. 40  p.m.  The  atmosphere  was 
lairly  cle.ir,  and  tin-  objii:t  fortnitl  a  fine  siX'Ctacle  to  many 
l>  TsoM>  in  th.'  south)  ri)  rouniie'^  of  KnjjI.md.  Excellent 
<!<  M  1  iptions  of  the  appar.  nt  (lath  it  travers.tl  have  come  in 
li«>m  vari.  lis  n'  l  .  v  1,  lu  !  1.,  (  ovi  ntrv.  Ilristol,  Cheshunt 
(ll  rtst,  mi  l  I  iliti^;.  NttK Ilium,  .mil  Home  Hill.  London. 

I'he  mett  .ii  u  .IS  much  more  brilliant  than  Jupiter,  and 
as  it  sail.  !  ^1  w[y  .ilonji  it  appartiilly  chant;e,l  its  colour 
from  elccii  i  li'n.  to  gold.  an<l  threw  o(T  a  short  trail  of 
n  ddish  spatks.  \  ie\ved  (rom  the  (iieiropolis.  the  obscrmi 
ni»fht  was  a  d'-s»vnding  one  from  w.-st  to  north-Weit,  ami 
the  whole  trajectory  o»vupied  about  four  seconds. 

i"h»Te  is  no  doubt  lh:it  the  met.-.ir  was  dIrtTted  from  a 
r.^diant  near  .Antares.  in  Si-orr>«>.  which  has  furnished  inanv 
June  fireballs  in  past  years  l->  :  .  tghl  w.is  from  about  6j 
t»  48  miU  s.  and  the  path  .  f  s.mie  itx>  miles,  traversed  at  a 
v.liKity  of  .(tHHil  J5  m  I.  s  ;  s.vond,  First  visibly  .ipp,-.ir- 
ing  over  i  p.>int  near  I  hiujo  "hant.  it  pass<>d  to  tuwlh-west. 
citMsing  the  Severn,  and  disappearing  s«iuth  of  Montgomerv, 
In  Wnl.  s.  Other  reports  will  doubtl.  s»  come  to  hand,  aiid 
enable  this  n-sult  to  b.-  (.  sted.  but  it  c.«t>not  be  far  wrong 
'I  he  6r<-ball  supplies  furth'T  iMrroK^t ati«>n  of  the  .ictivilv 
of  tb<-  Sioqiiid  shower,  and  of  the  ahm>st  unique  brillianrv 
ot  its  m.-l.-ors.  Mi.  r.-  was  lireball  se«n  in  Scotland  bv 
<-veral  obser\-ers  on  Max  74.  at  iih.,  and  this  had  a 
b.  ;ght  of  .iNuit  -o  to  44  inile<(  ovrr  the  wa  north  of  Ire- 
l.'ml.  This  obl.Ht  alKi  VM  diirrted  stoainht  fram  the 
radiant  in  S.-oq>io. 

W.  F.  Dbkkixg. 


IXTFKXATIOWI.   COSGRESS   OS  TROPICAL 
MiKii  I  LTl  RE   ASD    COLOMAL  DEVELOP- 
MBST, 

XOTG  on  die  «rgantsation  of  this  congress  w  as  pub- 
Uthed  k>  Sxrvn  of  .\pril  -.  and  it  is  only  necessary 
t»  ny  IHMT  that  the  congress  was  arranged  b%  the  Inter- 
nattoml  ASMdaiioo  of  Cotorial  .\griculture.  with  the  assist- 
^1?^"  Societv  for  the  Study  of  Tropical 
A^'KURare.  Brittth  contributions  to  the  congres*  were 
prawMed  far  b*  a  British  committee,  including  agricultural 
md  fanaCrr  officials  throucjiout  the  Empire,  and  of  which 
Pvot.  WTndham  OuRstan,  F.R.S.,  wa«  pnnidinl,  and  Dr. 
T.  A.  Henrr  secretarr. 

The  cotigrrca  met  from  M.ii  tii  Mav  >;  [n  th^  Palais 
d.'  Coni^  of  ih*  Bru«sck  Ex  .ib  uan.    Tin  U-;-  of  ihe 
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first  meeting  coinrid^d  with  the  funeral  of  the  la;-!  Ring, 
so  that  ill''  |>rcs:d»!nt,  C\>'.onel  1  hys,  ni'T^-li.  dt-clarr-d  th^r 
congress  <)[)f-n.  and  thi;  iiic«Uag  was  adjciurned  as  a  Uiark 
of  respect  to  tln'  memory  of  His  late  Majesty. 

The  work  of  the  congress  was  divided  into  thr?^ 
sections,  (i)  dealing  with  .T^jr  itulture  and  f orestrj- ; 
{-f  with  animal  industries;  .md  (31  with  l.i'Kiur,  tr.,nspon, 
iiui  trade.  Altogether  neat  1>  jcwj  reports  and  p.ip^rs  wer- 
prcsented  to  the  congress,  and  of  tlv-se  mart:  than  on^- 
third  were  sulmiitted  throufjh  the  Hritiih  committee,  ll 
is  only  possibl-^  to  lefcr  brietl)  to  a  f'.-w  of  the  mor» 
ini|Kntant  iiiattris  discussed. 

Ill  July,  looij.  the  International  A-ssociaiion  appoint^-' 
<  iii_-ral-R'-|)or'.'_TS  "  to  coll'jtt  information  on  varii^cs 
siil)jfc;s  caiiiit:ticd  with  tropiial  .'igriculture,  and  to  prr- 
s'  in  T'-ports  on  them  to  the  ioii^;r'  si-,  and  the  reading  ard 
di'iciissiun  of  these  reports  oti-upi'-d  much  of  the  tiin 
d-Aot'"Ll  1  >  sectional  mei'tings. 

I'r':>f.  Dunstan  submilli'd  a  j^.-nrra!  rt'port  on  t}ie  pr.'i< - 
til.  .ll  t' suits  of  cotton  r  ulliv.itiiin  in  v.irious  countries,  with 
observalioui  011  lin,-  scieatitic  and  economic  causes  of  if 
success  or  failure.  He  pointed  out  that  the  successful 
development  of  cotton  cultivation  in  West  Africa  and  otb^- 
suitabie  territories  in  the  future  will  depend  on  th- 
<-siablishment  of  a  variety  of  cotton  suited  to  the  coimtr- 
and  to  the  requirements  of  manufacturers,  and  that  t.^-i- 
cm  best  be  achieved  by  persistent  scientific  work  carri«- 
on  by  Government.  The  position  of  cotton  cultivation  ji 
the  United  .States,  Fjlvpt,  Indi.i.  and  other  producing 
countries  was  then  i^vi  u.'l.  Piof.  Dunstan  also  pr'- 
sented  speeini  reports  from  countries  in  which  cotton 
cultivation  is  c.n  ried  on  commercially  or  experimental!' . 
each  of  thi  sp  rpi  iiuniing  the  diffirulties  met  with  and  th*- 
experi.r.'  rual  w.irk  in  progri  ss  m  the  area  considtx'vL 
These  repoi  is  were  contributed  by  authorities  on  cott'in 
cultivation  in  each  of  the  countries  dealt  with. 

.\    similar   inquirr     on    the   imbber  plants  of  tropiiaf 
countries    iisuh.  l   in    the  presentation  of  a  number  -J 
reports,  each  at  which  dealt  with  the  rubber  plants,  natUr 
or  introduced,  of  the  country  considered,  the  methods 
obtaining    rubber    therefrom,    and,    in    most    cases,  the 
improvements  needed  in   native  mer'  iKls   .f  preparatii-^- 
Reports  from  the  following  eountrl'  <   \%vie  submitted  ■  — 
Belgian    Congo     MM     KinJ:,    P'.na.irt,    and  Ghislaii 
French  West  Africa  (.Vi.  Y  ves  Hetir*).  British  West  Afri'j 
(Mr.  H.   Brown).  British  East  Africa  (Mr.  .\.   C.  M.i.- 
donald),  German  .African  colonies  (Dr.  Warburg).  Java  and 
.Sumatra  iv  ikfiou:i.  Mexico  (Seftor  Flore*).  Braf-I 

(Seftor  .Arg«>io),  6;e.  Special  papers  were  also  contribut-^ 
by  Dr.  Heim  (Rational  study  of  rubber  plant<>  a-.' 
Prof.  Carmody  (New  method  of  preparing  CastilVj 
rubb<<r). 

Other  inquiries  undertaken  were  the  place  of  Sota^"- 
gardens  in  agricultural  research  in  the  tropics,  and  le^  >- 
lation  against  the  spread  of  insect  pest*  and  f ung')  <1 
diseases ;  but  comparatively  tittle  prt^e«s  m-as  ma-i* 
xvith  th'-sr.  though  special  reports  in  connection  w::t 
the  first-nam<^  were  submitted  by  M.  Capus  for  Ind.^ 
China,  and  bv  Profs.  A.  Engler  and  G.  VoDtens, 
Berlin. 

.\parl  from  these  reports,  many  papers  ■were  *ubm:T*-^ 
on  more  general  subj*^ts.  Mr.  \.  E.  Humphri>^  r«-a<i  ; 
us'-ful  paper  on  the  rnh'-.T?  r^U!ri-rr»«>r>?«  of  the  Unit'-' 
Kingdom,  in  which  he  ti:.'!:n'  <i  ;h'-  (  hj-n  •  's  'wfiich  mill.'r* 
in  this  country'  seek  in  imported  wheat.  Mr.  1.  B-  Poi'- 
Evans  desctnbed  th--  results  of  investigations  un<J°Ttak--a 
in  the  Transvaal  with  a  v:*-w  to  the  dereloptnrnt  of  ru*T- 
resiitant  cereals,  and  Mr.  Guthrie,  of  New  Sooth  Wale*, 
submitted  two  papers,  one  describing  chemical  Lnve-srica- 
tions  in  connection  with  the  production  of  :rr.pcoT*d  «-rv»a:i 
and  th-  oth-r  giving  an  account  of  fh»  work  of  the  La"' 
W.  J.  Farrcr.  who  init:at>>d  whrat-breedln};  work  In  S*» 
S\>u:h  Wales.  Only  two  paprs  00  tobacro  wtre  suV 
mttt'^.  one  by  Mr.  Odium,  of  Rhodesia,  (t-^cr^bing  tV 
cultivation  of  bright  p^p?  tobacco,  and  th»  other  i>«  Dr« 
Henrv  and  .\uld  on  the  burning  au.il-ty  of  tob^acco, 
which  th-v  jvi  nt^  out  that  drfri-c'ive  Wmirig  c«aliT 
ore  of  th-  first  difKculti^s  met  with  \n  growirlg  toVK^o 
1  In  a  n-^w  cviurtrv.  jtd  showed,  as  the  rewjlt  of  nurT^'^Trt--s 
J  analvsjs  of  roSac.o  ash.  that  g'»d  '>ur-:irg  4»^>er>d<  •rn  th- 
'  nature  and  <{ua>n;;y      mineral  consiir<»eflit»  in  the  heai.  and 
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t-veniually,  thereiore,  00  the  compottcioa  of  Utu  soluble 
cocnpoDentt  of  the  eoil  and  Am  manures  applied.  Mr. 
R.  N.  Lyne  presented  a  paper  on  the  causes  contributing 
to  the  niccess  of  the  Zanzibar  clove  industry,  in  which  the 
iiHBortance  of  foil  and  eUmate  In  tliii  cooiiectioo  wa« 
iauated  oa»  and  not  leea  the  •ucceia  of  dto  Arab  proprietors 
of  the  plantations  in  accommodating  flieir  buainesa  netfaods 
10  the  habits  of  the  native  population. 

Dr.  S.  S.  Pickles  submitted  a  paper  in  which  the 
characters  and  compontion  of  the  essentia!  oils  obtained 
from  a  l.-irge  number  of  Cymbopogon  grasses  grown  in 
Ceylon  were  given.  These  results  are  of  great  importance 
in  connection  with  Dr.  Stapfis  recent  botanical  ntviaUm  of 

this  genus. 

In  «.'ition  2  till'  principal  toiiii-  of  dlsLussion  was  ihe 
essential  f,j(  tors  in  tli?  acclimatisijtion  of  European  cattle 
in  thf  ;rop:t.-.  on  \vh;tli  useful  reports  were  submitted  by 
M.  Mculciiiun,  who  is  G€n<>ra!-Rpportor  for  this  inquiry, 
M.  Douarche,  of  Tonquin,  M.  IVr.ilta  for  Co<ta  Ric.i, 
Mr.  Jarvis  for  Rhodesia,  and  Prof.  Carmody  for  Iriiiidad. 
The  only  general  paper  read  in  this  section  w.ts  one  liy 
Mr.  Barwick,  of  the  Imperial  Institute,  on  .African  wild 
silks. 

The  pap«:T"5  submitted  in  section  3  were  of  economic 
.ind  atlrn!iii>ir.itisc  imjMrtancc  rather  than  of  scientific 
interest,  though  reference  may  be  made  to  the  reports, 
m.-iinly  by  officials  in  British  colonics,  submitted  by  M. 
Batalha-Keis  on  agricultural  labour  conditions  in  the 
troncs. 

During  the  congress  a  special  meeting  of  the  Inter- 
national Association  of  Colonial  Agriculture  was  held,  at 
which  Prof.  Wyndham  I>unstan,  director  of  the  Imperial 
Institute,  was  elected  president  of  the  association  in 
succession  to  M.  de  Lanessan,  formerly  Governor  of  Indo- 
China,  who  had  held  dils  offioe  since  the  foundatioa  of 
the  asaoclation  in  1905. 


INDIAN  PAL.^ONTOLOGV. 

'THE  Geological  Survey  of  India  continues  to  publish 
*■  well-tlhutrated  and  exhaustive  memoirs  OB  the  iowl 
invertebrate  faunas  of  the  region  srffb  mtdA  it  dealt. 
Two  moro  on  Ae  Himalayan  Triaa  have  laiii^  appeared, 
and  are  of  much  iatcrtst  for  studj  io  eonniction  with 
recent  work  on  the  Trlasaic  foatitt  of  odier  areas.  The 
first  meiDOir  (FBloeenfeto^  fmKca,  ser.  ic  vol.  vi.. 
Ko.  I,  1909).  on  the  Lower  Triussic  Cephalopoda  from 
Spiti,  Msilla  Johar.  and  Byans,  was  begun  eeveral  years 
a^o  by  the  late  A.  von  Krafft,  who  collected  much  of  the 
material.  It  has  now  been  revised,  completed,  and  brought 
up  'o  (l.ite  ^'v  Prof.  C.  Diener.  It  begins  with  a  synopsis 
of  tlic  iiiarin'-  Lowor  Triassic  formations  of  the  Hima- 
!ayas,  which  arc  proved  to  ronstitute  a  remarkably  com- 
plete series.  Th-;  detailed  descriptions  of  the  fossils  which 
t'llow  show  that  at  !■  ast  four  distinrt  .ind  suct'ssi%r 
faunas  occur  in  the  rorks  of  the  district  under  considera- 
tion. Of  these,  the  lowest  or  earliest  is  perhaps  the  most 
int^rpstinj;,  because  it  seems  to  represent  the  <lawn  of 
1  li.issic  life  in  tlie  sea.  It  is  noteworthy  for  the  complete 
absence  of  the  nunn  rous  tvp''<!  of  Pala^oioic  Rrai  hiopoda, 
which  are  tti"  pn  domin.iting  •  I^-nv-nt  in  the  Permian  rocks 
of  the  Salt  Rang'-  .iiid  the  i  I  Miuiayas.  Both  in  the  Alps 
and  in  the  Himalayas  tiu-  Permian  and  Trias  are  con- 
nrrterl  by  an  uninterrupi' d  seqvience  of  sedimentary 
d  posit'  The  second  memoir,  by  Prof.  Diener  (foe.  fi<., 
^u  t],  is  more  special,  treating  of  the  fauna,  chiefly 
'  '^phalopiKla,  of  the  Thauniatocrinus  Limestone  of  Paink- 
handa.  He  returns  to  a  discussion  of  the  age  of  this 
limestone,  and  shows  that  enough  of  its  ammonites  are 
id'  ntir.1l  with  (or  closely  allied  to)  spedes  found  in  Europe 
justify  its  correlation  edth  the  Julie  horboo,  or  tone  oi 
Trachyceras  aonoidts. 

Another  memoir  Just  reodved  from  tlie  Geological  Survey 
of  India,  though  dated  1908.  contains  a  valuable  descrip- 
tion of  die  Devonian  faunas  of  die  northern  Shan  States, 
Vr  Mr.  P.  R.  Cowper  Reed  (^afaeeniologiia  IndiVa,  N'.S.. 
vol.  tl..  No.  j).  Tne  fossils  are  ehielly  eorals,  Bryoioa. 
and  BraAtopoda,  widi  on^  few  rqweaeatalives  of  other 
tiroups,  but  they  constitute  the  richest  collection  of 
IVvonian  age  hitherto  described  from  south-eastern  Asia. 
Most  of  them  were  obtained  from  Padaukpin,  and  many 
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aiipcar  to  be  identical  with  European  species  which 
cnarafffrief  the  lower  part  of  the  Middle  Devonian.  TbO 
marine  faunas  of  Middle  and  Upper  Devonian  times  prove 
to  have  been  remarkably  cosmopolitan;  but  in  all  cases, 
as  at  Padaukpin  and  other  places  in  eastern  Asia*  there  is 
also  a  local  element  giving  ihent  a  special  character. 


VNIVSESITY  AND  EDUCATIONAL 

INTELLIGENCE. 

CaMIiKU>gK^  Mi.  K,  11.  K..s;,,l..  ut  rliri-,t's  Collet;.., 
has  b'.'vn  ap|,HJiiUL-ii  ..tWilional  niulistraloi  -il  gvtjlog) 
lioni  June  1,  1910,  to  May  31,  1915. 

Thr  <|.(tors  to  th<.'  Frank  .Smart  stud<  ntship  in  botany 
jjive  notii<:  that  »h«  v  will  shortly  pro<  •  •  d  to  the  election 
III  A  student.  .\nv  graduaft-  of  the-  univ«>ay  is  eligible 
lor  th«!  studentship,  provided  that  not  more  thati  fourteen 
complete  terms  have  elapsed  after  his  first  term  of  resi- 
dence. 'Ihc  successful  candidate  must  devote  himself  to 
research  in  botany  under  the  direction  of  the  professor  of 
botany.  The  studentship  is  ordinarily  tenable  for  two 
years.  The  student  is  in  special  cases  eligible  for  re* 
appointment  for  a  third  year ;  he  may  be  appointed  for  one 
year  «a^.  The  Vthie  of  the  studentship  la  tool,  per 
annum.  A  camfldMe  must  send  his  name,  with  a  state- 
ment of  the  course  of  research  which  he  proposes  to  undu- 
taki-.  and  such  evidence  of  his  qualifications  as  he  thinks 
lit.  to  the  Vice-ChanceUor,  Pembreke  College  Lodge,  on  or 
b«fo:e  Tucsd-iy,  June  Ji. 

OXFORIL— In  .1  convocation  held  on  'I  iiesd.iy  .ift-rnoon, 
June  7,  in  the  bhelUonian  Theatre,  the  (■hancell..r  of  the 
University,  Lord  Curzon  of  Kedleston,  presiding,  the 
honorary  degree  of  D.C.L.  was  conf'  rrtd  on  ex-Prcsideni 
KcMisevelt.  who  then  proceeded  to  d.hv>r  the  Kom.mes 
lecture.  Taking  as  the  subject  of  his  discourse  "  Biolo- 
gical Analogies  in  History,"  -Mr.  Roosevelt  enlarged  upon 
the  phenomena  of  the  rise  and  extinction  of  sj>eiies. 
especial^  instancing  the  history  of  the  mammalian  fauna  of 
South  America  from  the  £ocene  epoch  onwards,  and  draw- 
ing paraOeis  between  the  changes  taking  pla<e  in  the 
course  of  evolution  among  the  lower  animah,  and  the  vicissi- 
tudes of  human  political  societies.  The  tn  atmetu  of  the 
subject  was  interesting  and  suggestive,  and  the  lecturer 
met  with  a  cordial  reception. 

A  lELBGRAM  from  the  Timer  Ottawa  correspondent  on 

June  2  announcc^d  that  a  commission  has  been  appMnted 
bv  Federal  authority  to  investigate  the  need  for  technical 

education  in  Canada.  Mr.  J.  W.  Robertson,  late  principal 
of  the  McDonald  Agricultural  College,  has  been  appointed 
rli.r.rni.in  of  the  commission. 

I  l  iii;  current  issue  of  the  Battersea  Polylechnu  Magazine 
is  .T  diiuble  number,  with  an  unusually  varied  and  interest- 
ing table  of  contents.  Instances  are  given  in  one  of  the 
.oricles  of  the  lively  intcre*t  shown  by  King  Gror;;e  .ind 

I  the  late  King  in  the  work  of  the  polytechnic.  AnuMi^j; 

I  other  contributions  arc  an  account  of   Brcnnan's  mono- 

'  rail,  and  the  biological  disposal  of  sewage.  The  reports 
»)f  the  doings  of  the  clubs  and  societies  of  the  polytechnic 
are  good  evidence  of  the  activity  of  the  institution. 

I  Bv  the  will  of  the  late  Mr.  Isaac  C.  Wyman,  of  Salem, 
.Mass.,  a  graduate  of  Princeton  College,  who  died  on 
May  18  last,  most  of  his  estate,  says  Science,  is  bequeathed 
to  Princeton  University.  The  daily  papers  estimate  the 
value  of  the  bequest  to  be  from  400,000!.  to  a,ooo,oool. 
From  the  same  source  w.  ]■  arn  th.it  the  Jefferson  Medical 
Collcjje  of  Philadelphia  has  received  a  gift  of  u.oooJ.  from 
Mrs.  M  ti  liorwitz,  daughter  of  the  l.ite  Prof.  S.  D. 
Gross,  to  endow  the  "  Samuel  D.  Gross  Chair  of  Surgery." 

'  The  fifth  issue  of  the  "  Gir!^'  S<  hool  V'ear  Book  (Public 
Schools)  "  is  now  available,  and  it  may  be  remark<  d  that 
the  annual  is,  for  the  first  time,  the  oflicial  book  of  refer- 
ence of  tile  Association  of  Head  Mistresses.  The  book 
continues  ;<>  be  useful,  providing  parents,  schoolmistresses, 
and  girls  thmi-.  U.  s,  as  it  does,  with  trustworthy  informa- 

l  tion  respectiii,:;  se,  ondary  education  for  girls.  The  second 
part  of  the  work  deals  chiefly  with  the  futtire  carefr  of 

,  ^rls  on  leaving  school,  and  will  appeal  specially  to  parents 
and  guardians,  since  the  particulars  given  are  of  a 
thorough  I  v  practical  nature. 
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LOMZtON. 

Royal  Society,  Jui.»  2  — Sir  Archihud  (ieikie,  K.C.B., 
piesid<eiu.  ui  the  cha.j.--L.  i>.  Duagmon,  P.  N.  Pmntoifi 

and  H.  A.  F.  Wilaon  :  The  influenco  of  li.iLt'  ri.il  crido- 
losiiis  on  pluigocytosis  (iir<'!iininar\  r  ji-^r'  1  IC.\tr;icli 
wlT'-  pr'.parcd  from  11  j-'  ot  tli.'  iDn'.mon  patlio^j'-niL 
orgaiusmN  bv  tirindinj*  th  in  up  .r.  the  presence  of  sterile 
s.t  111  adding  a  tl'.tinite  anioun:  of  sterile  salt 

soiut.aii  ,  ihis  w.T  thf-n  rentr i!ujiulij»c-d  ai  high  speed,  and 
the  final  supern.u.ir.;  lo>  i  employed  as  the  endotoxin. 
Tiw  Action  of  tlic  /-.M/  'fi  An  Suhstancf  on  the  Li'ucocytes. 
— The  uuthors'  cx|>oi  i'ii.-ins.  .il;l.ou^;h  Lmi:':.],  failed  to 
indicate  that  there  w.o  .liiy  dirtt-t  action  oa  the  leucocytes, 
as  in  no  instanc-'  \va«  there  any  appreciable  variance  from 
the  control  experintc-nts.  The  miction  of  the  Endotoxie 
Subilatue  oh  llit-  Serum.-  -  Ih  -  following  facts  wort-  rvldr  iii 
a>  a  result  of  these  experiments  : — («)  that  the  cr.dutoxic 
suI>-:ji;  •  was  capable  of  exerting  a  specific  action  on  the 
seriiuj  ill  a  large  proportion  of  cases ;  {2)  that  the  enda- 
to.Nic  substance  uruui'-ct'  l  by  iieat ;  (3)  that  dilution 

of  the  endotoxtt  subaiaiite  corre-spondingly  diminishpd  its 
toxic  cflcct  upon  the  serum,  but  in  a  few  instancos,  wlif-n 
diluted,  it  appeared  to  play  the  part  of  "stimulin,"  so 
that  the  degree  of  phagocytosis  was  far  greater  than  in 
tin-  control  experiments. — Prof.  H.  E.  Arrnvtron^  «nd 
K.  Frankland  Armwtronic  :  The  origin  of  osmotic  efTects. 
III. — The  function  of  )i:>imoni"s  in  stimulating  eniymic 
change  in  relation  to  narcosi?  and  the  phenomena  of 
degenerative  and  regenerative  change  in  living  structures. 
\\'hen  a  leaf  of  cherry-laurel  is  exposed  to  the  vapour  of 
an  an£e«»hetic,  hydrogen  cyanide  is  at  once  liberat*^ ;  as 
this  is  ea<:l\  detected  by  means  of  Guignard's  sr>d;urn- 
plcrate  paper,  the  liberation  of  th»  cyanidr  n^r^rds  a 
delicate  indication  of  th''  oecurr'  riCf  of  •■nzyimc  change  in 
the  l<»af.  Not  only  th'.-  common  an:L'>thptics,  but  most 
or;;^i'i;t  v.ipours,  ap|»'.i:  to  art  as  f.xcitair.s.  c  i^.  toluene. 
Volatile  alcoliols,  and  >'-,peihnllv  cthT'^al  salt-;  of  ."irids  of 
th»  acetic  series  Ammonia  Is  vr'iy  ri'-  tive,  and  it  is  note- 
worthy that  eV'^-n  ia:l>i)n  dioxide,  h\drri£;fn  r\nnid'>,  and 
benz-'ildehydo  cor.diti'.tn  the  bre-akdown  c;if  the  cwanophoric 
gluro<>ide  in  laurel  leaves.  When  sijlutii'ii^-  aie  ti^ed,  it  is 
totind  th.it  weak  solutions  of  min'-rat  a':id~,  alk.ilies,  and 
nio-r  salts  are  inactive,  but  the  sinipl'-r  .ir;^a:i;r  acids, 
niercurlc  chloride,  c.idmiuin  iodide  a:id  ^tdiun'  ai^d 
pot.tssimr.  fluorides  all  pass  into  the  leaf  from  solution'-, 
Appaien^ly,  the  behaviour  of  the  laurel  I'-af  r-v nibl -s 
very  closely  that  of  the  barley  grain  icf.  .\drian  J.  Brow  11, 
Roy.  Soc.  Proc.  B,  ici'j<i.  \oh  buxi.,  p.  82).  It  is  prti- 
po^ed  to  divi'Ji'  stibs.tani'-s  oth'^r  than  rolloids  into  two  sub- 
classes, ateordii;:;  as  th"'.  will  or  will  not  pass  through 
ditferential  »t<pr.i  surh  .is  .r a  ur  in  :li'?  harlpy  j^r.TiTt  .ind  the 
laurel  leaf;  alsi^  to  apply  t'l  the  forni' r  the  t-rm  hirmone 
introdur»d  h\  Starlm;,'.  Th^  rh.mge  brought  about  by 
liornior--^  mav  be  ;it;ribut''d  larfj-^lv,  but  not  entirely,  *0 
the  influence  th»v  px'  rris'-  in  causing  alterations  in  concen- 
tration of  the  tluids  within  the  leaf.  Experiments  are 
adduced  showini;  that  \\at»r  actually  prt««*>«  in'.o  th**  leaf, 
together  with  the  hormom:' :  also  that  no*  oitiv  i-;  Indrogen 
ry.inide  llber.Ttt'd  and  wat-  r  ahsoibed,  but  that  the  amount 
of  reducing  su^ar  in  th''  1 -al  is  increased.  The  hypothesis 
is  advanced  tiiat  when  substances  which  are  not  attractive 
to  water  are  introduced  into  the  living  cell  they  exercise 
»ttn»ulat:v.^  pfTccts  that  are  primarily  mechanical,  molecules 
»f  the  !ieii  nume  being  interposed  between  the  molecules  in 
Ihe  cell  and  the  activity  of  the  medium  raised  by  the  change 
m  the  osmotic  stale,  so  that  a  flux  of  water  from  other 
regions  takes  place.  Possibly  the  mere  dilution  thus 
rffected  is  determinative  of  change ;  contact  being  estab- 
tishi^d  between  hydrolyte  and  hydrolyst,  degenerative 
thang'>s  arc  set  up  which  tend  to  increase  in  Intensity  as 
the  products  of  change  in  turn  exercise  a  similar  stimu- 
lativ  influence  :  gradually  enzymes  are  set  free  which  can 
attack  the  various  bydrotytes  stored  in  the  cell.  The 
phenomena  of  chan^  in  living  structures,  especially 
muscle  and  i»civc  tissue,  are  considered  from  this  point  of 
view ;  also  the  phenomena  of  narcosis,  the  regulation  of 
respiration,  and  the  physiological  elTect  of  alcohol  and  of 
drugs  gennrallv.  It  is  p6inted  out,  also,  that  the  hypo- 
thesis may  r\<T!>rd  .in  explanation  of  a  nuiiilier  of  more 
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recent     obs  r  vaiimi^     on     pLur.     metabolism.  Partially 
sterilised  soils,  tor  example,  whi'.li  Russ'-il  has  shown  to  \ 
be  so  fertile,  are  rich  h'jth  :n  carb'jn  dioxid'.         ammortTa  j 
it  is  SUi;/;e>tcd  that  th' se  .ir-.-  two  faet.jrs  ul  praii--  imp«Jrt-  | 
ance  as  stimulants  of  ]>iaiu  yrowili  ,  far  a  similar  reason, 
salpliate  of  ammonia  r-.i.i\  ijav--  special  value  in  comparisor. 
villi  other  nitro;;rnoi.s  I'-rtihsers.    The  deleterious  efiect 
of  ^ras'i  f,'rv;'.ving  over  the  roots  of  fruit  trees  may  be 
more  or  l-^s,  due  to  the  removal,  which  the  grass  effects,  o! 
ammonia,  and  the  consequent  withdrawal  of  the  stimulu- 
which  this  hormone  affords  to  the  roots  of  the  treses. — 
Dr.  R.    D.    Kleaman      1  he  direction  of  motion  of  an 
electron  e]<ei.d  from  aa  aton;  by  ultra-violet  light.  Espen- 
mcnts  >>v.'i'   La-ried  oj;  to  >'■'■  wii'  ttier  the  kathode  radia- 
tion from  substaJlc  •^  '  \po>ed  to  ultra-violet  li^ht  movt* 
initially  in  the  direction  of  proaa^^atiun  of  the  light.  The 
amount  of  kathode  radiation   from   a  platinum    film    de-  ' 
posited  on  a  quartz  pl.n--  in  .1  disch.irL;'-  tah--  v.a>  measured 
with  the  film  facing  th.-  soum-  of  ultra-violei  light,  and  I 
with  it  facing  in  the  opposite  direction.    It  was  found  that  | 
if  the  intensity  of  the  pencil  of  light  used  is  denoted  b.  | 
unity,  the  intensity  of  the  light  after  passing  through  tht 
ouartz  plate  and  filrn  is  0-55  ;  .ind  if  we  denote  by  unir* 
the  intensity  of  the  kathode  radiation  froni  trt"  film  wh»" 
it  faces  the  sourc»  of  light,  the  intensitv  of  the  raidiati<^n 
w!i' th  -  •Ihti  f.iC'S  in  the  opposite  direction  is  :-tc,  Sinre 
the  intensity  of  the  light  decreases  as  it  passes  through 
the  quartz  plate  and  platinum  film,  it  follows  that  th>' 
larger  l'»ak  in  the  latter  case  than  in  the  former  would  no: 
!>'■  of)t,iiri'' 1  if  thn  kath'jdr  ravb  were  ejected  equ.ilS'  in  al" 
directions,  but  might  occur  il  they  have  a  compoii'.nt  in  th- 
direction  of  propagation  of  the  light. — Sir  William  Crook** 
Scandium,  part  ii.    This  is  a  continuation  of  the  paper 
T'  .id  in  .'\pril,   i')<>.S.  in  whirii,  after  describing  the  mod* 
oi  extracting  scandia  from  the  mineral  wiikite,  thr  prin- 
cipal salts,  twenty-three  in  number,  were  described,  the-.r 
f.armulrp  tind  analvticil  results  b»jng  given  in  detail.  The 
'-C  .i:niia  iii'.'i  in  the  prep.iration  of  satnc  r..;   the  salts  now 
d' V.  r:b''d  was  not  abs.Thr.-'Iv  pure.    CheiTucally,  no  oih-r 
'■rnth  could  be  (let.  ri-:d  in  it',  but  the  spectrograph  revealed  , 
tra'  -s  I'f  Nttri.i  .in'1  }ltr'rhia.    These  tmrcs  could  havn  boer  | 
remov'  d  \>v  one  or  moi-'  operati.ms.  but  :h"  author  thought 
it  advisable  tc  lea\'-  them  in.  for  the  folSowing  reasons 
in  each  ,op»  ra:ion  of  puriticailon  some  loss  is  ui'.a\oidabh 
incurred,  and  when  chemical  reactions  .^re  insufficient  to 
liii'l  tfic  other  earths  it  is  not  worth  diminishir.^;  his  less*-- 
ing  stock  of  scandia  for  th"  sake  of  nca'irmi'-  purity.  Th' 
chief  reason,  ht)W.".  -r,   for  leavincj  th-:s"  t:ai-es   in   is  tha- 
tbrv  mig!it  afford  cvidetir"  of  a  diif^renr-  of  behavio'-: 
h.  'wr-.  n  .ane  earth  and  anotlv-r   in  the  pr' s'-nce  of  sorr.' 
of  the  acids  used.    After  each,   quantitative  determinatior 
the  scandia  was  dis-,o!\.  cl  in  acid,  and  a  spectrogram  takT 
to  see  if  vitri.i  or  yiicrbi.i  v.  r-.:  ptesent.      The  re*tdu.i! 
earth  was  tlvn  collected  from  the  mother-liquor,   and  .i 
photograph  taken  of  its  s;witrum.    \  cotnp.Trison  of  th" 
pair  of  spectra  shows  at  one--  if  any  sepaiatiun  h.i-  be»-r 
effected  betwen  the  earths  present.    When   .separation  i« 
apparent,  further  ■experimentation  on  a  lar^'  f  scale  is  r--- 
seivfd    to   a  fu- ir'    occasion.     The   following    salts  art 
described,  and  d'  t.iil-;  of  their  analyses  given  ; — sc.indiurr 
borate,    scandium    mono-chloroacetate.    scandium  lactat'. 
scandium      fumarate,      scandium  a3-<libroniopropion3t?. 
scandium  citrate,  scandium  orthochlorobenzoate.  scindiuin 
mi'tanitrobrnzoate,    scandium    phthalate,    .scandium  t'Tr.n- 
chlorophthalatt-,      scandium  2-nitrophenyl-4'-tolylamine-4- 
sulphonate,    and    scandium  octamethyltetraminodihydroxv- 
paradixanthylbcnzenctctracarboxylat'".    More  than  once  rh^ 
author  has  been  asked  why  he  chose  such  out-of-the-w,i> 
acids  wherewith  to  prepare  sc.indiutn  s.ilts.     He  gives  h;» 
chief  reason.      .\ttempts  on   sev-ral  occasions    l-.ave   b»e(i  | 
niadf  to  discover  a  means  of  >'pai.itmK  some  of  the  "rare 
farths  "  from  thrir   compani  rs    h-.    forming    compound-  | 
with    weak    organic    acids.    Thus,    in    1897,     Kosm.inr  | 
employed  citric  acid  in  the  separation  of  thoria.    Urba-r  ; 
usi-d    acetylactonate   of   sodium    for  the   sani"  purpos- 
Merzger    tried    maleic    acid,    cinnaintc    acid,    jiirr-i  acid, 
phthalic  acid,  and  fumaric  acid.    In  1004  Neish  tried  man; 
org.inic  .irids  for  the  separation  of  the  rare  earths,  chiefly 
thoria.    .-Xmong  otlv^r  acids  he  tried  gallic,  tannic,  citri' . 
s.nlicvllc.  oleic,  linoleic,  paraloluir,  oxyisophthalic,  benzoic.  I 
meta'-,  ortbo-,  and  para-nitrob«iuoic,  and  fumaric  Of 
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these,  metanitrobenzoic  acid  proved  most  effectual,  the 
srooesB  being  capable  uf  accurate  quantitative  results, 
soon  after  those  experimental  papm  appeared  the  author 
ammenced  similar  researches,  hoping  to  find  an  organic 
reatfent  which  would  be  a  precipitant  for  liome  of  the  yttria 
eartM— if  not  with  quantitative  accuracy,  at  all  events  with 
attflScient  separation  to  allow  a  fractionation  method  to  b« 
bned  on  the  reaction.  Hit  results,  not  being  sufliciently 
definitet  were  never  published;  but  as  the  organic  acids 
were  ill  his  laboratory  when  the  acan(Uum  research  was 
commenced,  he  preferred  to  use  these  acids,  of  which  the 
purity  and  ttie  histoty  were  known,  rather  than  start  afresh 
with  acida  of  unknown  hUtory. — ^J-  Buotie*:  Flow  of 
water  in  carved  pipes.  Bxperiments  were  made  on  a 
flexible  tube  with  the  object  of  ascertaining  the  increased 
resistance  to  the  flow  of  water  which  is  due  to  the  curvi- 
linear moHoa  of  Cht  water  in  ooils  of  uniform  radius.  The 
tube,  whicfa  was  about  a-yj  cm.  iatemal  diameter  in  its 
normal  cdnffition,  was  aafRcientlY  small  to  admit  readily 
of  eaperimenti  both  below  and  above  the  critical  velodty. 
in  oraer  to  separate  the  effect  of  curvature  and  change  of 
croii  section,  special  apparatus  was  emplnyeir  to  diange  the 
section  of  die  straight  tube  from  drcular  to  oval  form. 
Comparisons  wert  made  between  the  flow  in  the  straight 
tube  and  Oe  flow  in  da  tube  when  It  wa»  oriled,  the 
straight  tube  and  fba  eoUed  tuba  being  of  the  same  form 
and  area  of  section.  The  results  obtained  dww  that:— 
(a)  The  flow  in  a  stridght  flexible  tube  of  drcular  section 
fallows- the  laws  of  flow  in  metal  tubes  as  iovestigatied 
by  Prof.  Osborne  Reynolds,  and  that  ^  vdoeitjr  at  which 
turbulence  comnieoces  is  given  by  ReyooMs'i  formula. 
(6)  The  critical  vehxity.  wtticb  is  so  well  martied  in  the 


a  straMit  tube,  appears  to  be  entirely  absent  when 
the  tube  is  counL  dut  is  to  say,  the  indei  law  for  straight 
tubes  does  not  liald  for  coiled  tubes,  (e)  The  increased 
resittance  due  tn  tlie  curvature  of  the  tube  length  is  repre- 
sented by  the  fonnuU  (AV/V)--CR-*.  where  AV  is  the 
loss  of  velodty  due  to  coiling  the  tube,  V  la  the  vdocity 
In  a  straight  tube  of  the  same  form  and  area  of  section, 
R  Is  the  radius  of  the  coil,  and  C  Is  a  eonstaat  for  any 
given  velodty  V.  but  both  n  and  C  vary  with  V.— Prof.  A. 
oandy  and  G.  E.  Nieitoila :  The  occurrenoo  of  a  **  meso- 
coelic  recess  "  in  the  human  brain  and  its  relation  to  the 
subcommissural  organ  of  tower  vertebrates,  with  spedal 
reference  to  the  distribution  of  Reissner's  flbre  in  the 
vertebrate  series  and  its  possible  function.  The  antbors 
find  in  the  adult  human  brain  a  small  cavity,  lined  by  a 
characteristic  columnar  epithelium,  imbedded  in  die  roof 
of  the  iter  at  the  hack  of  the  posterior  commissure,  and 
in  close  relation  to  this  another  irregular  cavity,  which 
apparently  represents  the  remains  of  a  communication  with 
the  lumen  of  the  fler.  In  the  five  months'  foetus  this  com- 
rtmnication  is  still  widely  open,  and  the  cavity  in  question 
Is  evidently  part  of  a  structure  lying  beneath  the  posterior 
eommissure,  and  corresponding  to  the  so-called  "  cpcn- 
d5*mal  groove  "  of  lower  vertebrates.  For  this  structure 
tlv  authors  now  propose  the  more  distinctive  term  "  sub- 
commissural organ."  It  consists,  in  the  human  fcetus,  of 
two  hand<!  of  high  columnar  epithelium  with  deeply  situated 
nuclei,  invaginated  posteriorly  into  the  roof  of  the  Her  to 
form  a  "  m-'-occriic  rcTftt,"  ri«  in  o/rtain  lower  vertebrates. 
In  the  aduU  man  It  is  in  .n  v-'stii^i.^I  condition,  being  re- 
ptpscnted  by  the  inoso.:n;-lic  rrcss  nloii'?.  In  the  cbim- 
panzee  the  sub-conimis5ural  organ  is  bclttr  developed  tti.nn 
in  man,  and  the  mesO'  ti-Iic  recess  still  opens  into  thf^  lumen 
of  the  tier  !n  the  ;i(!ult,  thr  recess  itself  having  a  diarnpter 
nearly  Vti  tinvs  a'^  Sf"-''  '''^  butnan  subj<"(t.  'the 

C'indition  uf  the  suh-rommissural  orjjan  in  the  cat  and  She 
mau<ie  is  also  descrihrd  and  figured  for  purposes  of  com- 
parison. In  these  two  tvp'"?  it  is  very  well  developed,  and 
th-^io  is  also  a  Reissner's  fibre.  The  Iatt»r,  in  the  cat 
find  prohablv  also  in  tb-^  mous^-V  breaks  up  into  slender 
Sianrhcs,  whirh  are  rnnneotr-d  with  the  modified  epithelium 
ot  ihe  sub  rrmi-iii^^iir  il  organ,  exac  tlv  a^  in  lower  verte- 
bratfs  (c.jc.  'anipr-  v,  fn  i;;;).  Consid' i  itiL:  tb.is  well-defined 
relation  of  Rei«*nt  r  tlbrr*  to  the  sub-coiiitnissural  organ, 
it  soems  highly  imtjrdbable  that  in  man,  where  the  sub- 
rotnmi«iiral  organ  reduced  to  a  mere  vesiigc  altogether 
sh>it  "fT  from  th''  n^niainder  of  the  cavitv  of  the  brain,  a 
R>>i«ner's  fibre  exists.  It  is  maintained  that  these  observa- 
tions support  the  view  already  put  forward  that  ReissnerH 
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fibre  has  a  mechanical  and  not  a  nervous  function,  and 
thai,  in  connection  with  the  sub-commissural  organ,  it 
forms  an  apparatus  for  automatically  regulating  (in  lower 
types)  the  flt-Kurc  of  the  vertebral  column ;  this  function  is 
supposed  to  tutve  become  obsolete  with  the  assumption  of 
the  erect  position  and  the  loss  of  the  tdl. 

Zoological  Society,  May  24,  IV-  Unit)  Woidw :uil, 
F.R.S.,  vice-president,  in  the  chair.— D.  G.  Ullis : 
Ob^.  rvailons  on  the  anatomy  and  g'^neral  biology  of  some 
meitibcrs  of  the  larger  Cetacea.  Ihis  paper  was  the  out- 
come of  Si  v(  a  weeks  spent  at  the  Iribh  whaiing  station 
during  ib''  summer  of  1909.  The  objt.c:  ol  th<-  visit  was 
to  mak  a  preliminary  survey  of  the  opportuniti-  s  which 
are  now  offered  for  a' study  of  the  larger  Cetac  a  by  the 
rttont  establiihment  of  whaling  stations  off  the  shores  of 
ihi?  HrifUh  Isles.  A  list  was  given  of  the  spec  i  s  raptured 
at  tlir  Iri^h  station  durisig  tlv  two  years  ot  its  rxisteni-e, 
with  r.otr^  on  the  species  tialacno^ifra  tHUitiWus,  Linn., 
/?.  MtMu.  Gray,  and  Vhyic\ei  matroceph^ihi^ ,  Linn., 
wh;ch  were  seen  by  the  author.  The  paper  also  contained 
observations  on  the  oi  jrrcncc  of  hairs  in  whaS  s,  the 
auditory  organ  of  the  l>.il.cnopt'_ra.  the  asymmetry  of  the 
od'HitoJ- te  skull,  and  a  few  remarks  .ip  -n  'he  habits  of 
whales.  In  conclusion,  attention  was  diitLtrd  to  the  pre- 
sent difliculty  in  obtaining  information  as  to  their  nv  thod 
of  copulation,  p»r!od  of  gestation,  rate  of  bretdir.;;,  &c., 
and  a  mear.s  01  c.v-  rr  it.iim  this  difliculty  was  suggested. — 
C.  F.  RouMoiot  :  Collection  of  rotifera  made  by  the 
third  Tanganyika  exp-dition,  1904-5-  Amongst  the  speci- 
mens brought  bark  by  Dr.  W.  A.  Cunnington  were  a 
number  of  tubes  containing  fine  surf.iLe  plankton  nettings 
from  Tanganyika  and  other  lakes  of  that  region.  These 
the  author  se'arched  for  rotifera.  and  the  result  was  con- 
tained in  the  p.-rst  nt  pap;.-r.  From  Lake  Tanganyika  only 
eleven  species  wem  obtained,  all  already  knowr,  in  other 
parts  of  the  world,  whilst  the  River  Lofu.  which  --nter* 
the  lake  at  its  south-western  corner,  yield,  d  t  wv  nty-three 
species,  one  of  which  is  n  v<»ry  rrmarkabl"  new  kind.^  In 
Lake  Nvassa  onlv  six  speii  s  w  re  found,  and  a  single 
gathering  of  Victoria  .Nyaiua  yield.  J  nine  species.  This 
eolleetion  ie  interesting  and  i-nporlant  tro:n  tli*-  fart  that 
no  previous  record  of  rotifera  from  1-ake  Tanganvika  had 
been  made,  and  very  few  speries  \vcre  known  from  the 
Central  African  region.— J.  Rltchl©  :  ft)  The  bydroids  of 
the  Mergui  Archipelago,  col!-ete  1  by  Mr.  J.  J.  Simpson 
and  Dr.  R.  N.  Rudmose  Brown  ;  (2)  the  hydroids  of 
Christmas  Island,  collected  bv  Or.  C.  VV.  Andrews, 
F.R.S.  The  chief  interest  of  these  two  pap^-rs  w.as 
faunistic.  In  the  former  thirty  -peries  wr.-  rerord'-d.  in 
the  latter  thirteen.  It  was  apparent  that  the  hydroid  fauna 
of  the  eastern  Indian  Ocean,  of  which  hitherto  little  had 
been  known,  lacked  distinctness,  and  that  its  clpwst 
aflinitics  were  with  the  faunas  of  the  ndfhbOttring  Maiaiy 
Archipelago  and  Australian  areas. 

Institution  of  Mining  and  lietallwity.  May  a*.— Mr. 
Edgar  Tavlor,  president,  in  the  chah".— T.  J.  Moovor:  A 
standard  series  of  screens  for  laboratory  testing.  Tins 
paper  repr- sents  an  attempt  on  the  part  of  the  autnOf  to 
reconcile  the  conilifting  elements  in  ths  ejastin*  seneS  Oi 
screens,  such  as  the  "  common  "  SWisB,  Wtgnfer's, 
Richards 's,  I>  Kalbs's,  and  the  I.M.M.  Standard  Screens, 
and  to  present  in  their  place  a  "  cube  root  '  scries,  for 
which  he  claims  merits  hitherto  wanting;  also  to  present 
a  practical  mechanical  method  of  making  screen  aoalysw. 
With  these  ends  in  view,  after  a  brief  reference  tO  the 
functions  required  in  laboratory  screening,  the  auoior  pro- 
ceeds to  analvse  in  d-tail  the  various  series  of  >cr<^» 
mentioned,  and  of  his  proposed  substitute,  and  to  CMMMIO 
them  with  silk  bolting  cloth.  Subsequently  he  directs 
attention  to  a  machine  calru'.at'  d  to  simplify  the  operation 
usually  accomplished  by  means  of  hand-sizing  tests.  An 
ample  bibliogranhv  concludes  the  pap«r.— H.  ntadlor : 
Grading  analyses  and  their  application.  This  paper  gives 
in  detail  the'  results  of  a  number  of  tests  made  by  the 
Mines  Trials  Committee  in  South  Africa,  from  which  the 
author  proi-.-<ls  to  sb...w  hov.-  tb"  varicis  portions  of  certam 
standard  sizes  of  particles  mav  be  valu-  d  in  units  of  energv 
which  will  allow  of  an  exact  expression  of  the  eflficiency  of 
the  crushing  operation  for  purposes  of  useful  comparison. 
He  claims  that  the  most  rational  and  logical  system  of 
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<  I;issification  into  grade«  is  undoubtedly  to  base  it  on  the 
reduction  of  the  volunte  or  weight  of  the  particies.  and  for 
this  purpose  he  rtrduces  th«  cube  of  the  unit  successively 
by  one  half  its  volume,  thus  obtaining  a  reduction  scale 
in  th'  "  eommon  "  ratio  of  2.  or  by  cliininatinj:  alternate 
grades  preferably  In  the  ratio  of  1 ,  4.  I  he  scheme  does 
aot  standardise  \\\r  smf-ns  as  such,  but  psiablishes  an 
unerrihg  stand.ird  for  th-  <\7\x\g  and  classifying  of  the 
Kroen  product!!  into  (jnulcs,  and  is-  ct)ns»-iju<>ntly  valid  for 
screens  of  anv  di-scriptlon,  independent  of  purely  practical 
and  commercial  considerations.  An  rxaminntion  of  the 
practical  application  of  (<radinj;  analyses  follows,  and,  as 
a  mult  of  the  trials  made,  the  author  states  that  investi- 
gators are  now  in  a  position  to  determine  with  a  com- 
parativrly  high  depree  of  acciirafv  the  relative  merits  of 
different  rrushinj;  .ippliances  or  the  mechanical  efficiency 
of  one  and  the  same  machine  workint;  uiidi  r  varying  con- 
ditions.— T.  .A.  RIekard  :  Standardisation  of  (inglish  in 
technical  literature.  The  author  protfsis  against  the 
corruption  of  the  Kngl-sli  language,  and  pleads  for  more 
exact  definition  in  technical  literaturr.  !!•  Icals  in  detail 
with  various  aspects  of  the  subject.  i4i\iTi'^  examples  of 
thr  faults  to  which  he  makes  objection,  as.  for  instance, 
*'  spurious  "  words  adopted  from  other  callings,  vulgarisms 
or  slang  terms,  and  the  practice  of  giving  variable  mean- 
ings ;o  words,  all  these  tending  to  destrov  thp  proper 
significance  of  language,  and  so  enfrebling  it.  Objection 
is  taken  to  the  use  of  the  "  unnecessary  "  plural  in  such 
words  as  slimes,  sands,  concentrate*,  middlinf^,  taIN 
ings,  ic. 

CAilHRItlCS. 

Philosophical  Society.  May  23.  — Dr.  Kenfrn  «ir<..prcsi- 
dent,  in  the  chair.— Prof.  Pep*  and  J.  Read  :  TIv^  resolu- 
tion of  esternallv  ruiufv  nsated  bas'";  '.nf'^  xVf'-.x  optically 
,nt:\i    11  ■111(1(111' —  Priif,   Pop«  and    i  Cib«on  :   'I  he 

resolution  of  dihydropapavcrine. — Dr.  S«ll  :  Further  studv 
of  the  products  of  chlorination  of  a-picoline. — Dr.  Fanton 
and  W.  A.  R.  Wilka  r  Formation  of  iM-ic  acid  derivatives. 
— C.  T.  Haycock  :  Wat -r  of  cryst.tjl'^ation  in  calcium 
phosphate. — S.  Ruhamann  '  (i)  The  dik'  tDjiyrrolin*":  and 
their  analogues;  (2)  the  'urinitian  of  a-  ar.d  ron•-^  from 
acetylenic  acids. — H.  O.  <Jonaa  and  J.  K.  Mattliawa : 
The  redurt!  .1  i  f  nitrosyl  chloride. — W.  K.  R.  Wilka : 
.\bsorption  of  bromin''  — F.  Roblnaon  :  Note  nn 

the   absorption   of    a  l-U  rarri ihydrates. — Sir    r„  n;ne 

QreefifiiM  :  K  holl  >'.\  voitnx  ir.  a  polygon. — R.  T,  Baatty  : 
.A  d-s^\in;ii<-:r'.  in  :)ir  r  i.r;,iion  of  l;;ithode  p.irt:(:lrs  <-xcited 
b\  !  (U1104;.  ri!  I'us  Rontgen  radiation.  Homogeneous  radia- 
titiiis  u  '  r.-  .illowed  to  pass  through  a  thin  silver  leaf,  and 
th»-  ionisation  due  to  kathode  particles  emitted  from  the 
leaf  on  the  emergent  and  incident  side  respectively  was 
measured.  On  allowing  lor  the  absorption  of  the  homo- 
geneous radiation  in  the  leaf,  this  ionisation  was  greater  on 
th"  emergent  side  :  and  this  dissymmetry,  white  but  slight 
fi'-  -oft  radiation,  increased  with  the  hardness.  The  same 
values  for  the  dissymmetry  were  found  when  a  copper  leaf 
was  substttutrd  for  the  silver  leaf.  The  results  show  that 
the  dissymmetry  is  unaltered  whether  much  homogeneous 
radiation  be  excited  in  the  leaf  or  not. — J.  \.  Crowtltar  : 
Note  on  the  transmission  of  3  rays.  The  author  has 
recently  shown  that  the  absorption  of  a  beam  of  homo- 
geneous fl  rays  hy  aluminium  follows  a  law  approximating 
to  that  latelv  suggested  by  .Sir  J.  J.  Thomson.  The  absorp- 
tion of  such  a  be.-im  in  platinum,  however,  follows  an 
exponential  law.  This  result  is  ascribed  to  secondarv 
radiatiAn  '•xcitrd  in  the  platinum.  It  is  now  furthf-r  shtnvn 
that  til  .-ii-orption  hy  ahiminium  of  a  pencil  of  honio- 
fjeneous  B  ravs,  after  transmission  through  a  small  thick- 
ness (oooi  mm.)  of  platinum,  is  also  exponential,  le- 
sembling  the  absorption  law  obtained  for  the  rays  from  .1 
sinele  radio-active  substance. — .\.  I-l.  Hushaa  :  The 
mobilit'f-s  of  th*"  ions  produc-d  in  air  by  ultra-violet  light. 
The  exr»erim'^nts  show  that  air  is  ionised  bv  ultra-violet 
light  of  v.rv  short  wMv-l.-ngth.  The  mobilities  of  the 
ions  so  pr<Kluci-d  aro  found  to  be  identical  with  the  moliili- 
ties  of  the  ions  produced  by  X-rays. 

MikMciimBi- 

Literary  and  PhllotOflbical  Society,   May  3.— Mr. 
Francis  Jones,  president,  tn  the  chair. — H.  •Idabottom  : 

Rerxjrt  on  the  recent  Foraminifera  from  the  Bay  of 
Palermo,  Sicily.    A  special  account  was  given  of  the  genus 
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Lagena,  which  comprises  many  very  elegant  fluk  uA 
decanter-shaped  chambers.    Some  of  the  member*  tM  fUt 

genus  adhere  together  at  their  bases  in  clusters  of  threa  sr 
more,  and  others  show  the  peculiarity  of  having  two  at 
three  slender  necks  instead  of  the  normal  one.  Exaatphc 
of  these  clusters  were  shown  under  the  microscope,  aM 
man^  beautiful  drawing  were  exhibited. — C.  MriMy: 
A  third  list  of  the  .idventitious  vegetation  of  the  sandhillaaf 
St.  Annes-on-thc-Sea,  North  Lancashire,  Vice  County  _6ab — 
K.  Bataman  :  The  physical  aspect  of  time.  The  point  ol 
view  adoptrd  was  that  our  ideas  of  Space  and  time  wers 
part  of  our  intt  rpr<  tation  of  the  processes  of  electro- 
I  magnetism,  and  wore  purely  relative  inasmuch  as  any 
•  measurement  of  them  involved  some  properties  peculiar  to 
the  mode  of  mcas  ir.  nr.  Thr  rr.-insition  from  one  inter' 
pietation  to  anoth' r  iiiuii  depend  upon  a  transformation 
which  Icavi-s  the  fundamental  equations  of  electromagnetiwi 
un!ilt<Tfd  in  form  \  brief  discussion  of  the  nature  of  these 
transformations  may  be  based  upon  a  consideratio-  •  '■  'h"^ 
conditions  which  must  be  satisfied  in  order  that  at  a  given 
lime  an  obsi  rv.-r  may  be  in  a  position  to  witness  an  event 
which  occurred  at  some  other  point  at  a  given  previous 
time.  A  transformation  may  be  compared  to  a  translaliMi 
of  a  poem  from  one  language  to  anoth«>r  ;  the  words  may 
b?  different  in  thr  two  case,  but  the  ideas  are  the  sarre. 
It  is  somewhat  similar  in  the  case  of  two  different  interprc- 
citioni  of  the  nine  efectroomgne^  ptocoa. 

DtnuM. 

Royal  DllUift  Sociciy.  May  «4.— Pro'.  Sydney  Yoane. 
F.K.S.,  in  the  chair.— -R.  J.  Mww;  An  Improved  method  ot 
milk  analysts,  'flw  milk  is  dried  on  tlnfMl.  which  is  then 
roiled  up,  and  the  fat  is  extracted  in  a  Swchlet  apparatoa. 
The  non-fatty  solids  are  dried  at  loe^  C  in  a  ▼acuom 
with  the  aid  of  su^urie  acid.  These  aolidt  are  obt^ned 
I  in  a  form  sultahle  for  funlier  ezainiiMrtioa.  The  proccfs 
!  occupies  from  three  to  four  hours.— Rnof.  W.  aurowN : 
I  Magnetism  and  torsion  In  iron,  in  wbidi  some  re«ula 
I  were  given  for  iron  wire  of  different  dqpeee  of  lutrdness. 
'  and  when  under  tKftmmt  longitudinal  loada. — Prof.  J. 
Wliaan:  The  separate  inheritance  of  quantity  and  ifiiality 
in  cows'  mille.  The  author  made  use  of  tlie  reoentlty  pub- 
lished report  of  the  miUMestiag  achema  carried  out  among 
A VI shire  cattle  in  1908.  There  were  more  than  8000  cows 
tested ;  but,  in  order  to  have  a  fair  compaiison,  all  under 
;  four  vcars  old.  and  all  that  bad  milked  for  leaa  than 
thirty 'or  more  than  fortjr  weeks,  were  eOnainatad.  That 
!  left  about  3000  cows,   when  these  were  AvMed  into  fov 
,  gioups,  viz.  those  giving  less  than  500  gallons  of  milk,  dwft 
giving  from  500  to  600  gallons,  those  giving  frCNB  tea  to 
700  gallons,  and  those  giving  more  than  700  gallons,  it 
,  was  found  that  the  qualities  of  the  milk  given  by  ail  the 
cows  in  all  groups  was  the  same;  that  ia  to  sayi  of  the 
'  numbers  of  cows  giving  all  the  various  qualities  of  milk» 
from  that  containing  about  2-7  per  cent,  of  fat  up  to  that 
containing  about  5  5  per  cent.,  the  resulting  curve  Starts 
at  zero  near  J--,  rises  to  a  maximum  of  about  3-6,  and 
drclines  again  to  zero  near  55  per  cent.,  and  czact^ 
similar  curves  were  given  by  the  cows  in  the  Other  three 
groups.    l  h<;  author  infers  that  the  proportion  of  fat  in  a 
cow's  milk  is  unconnected  with  the  yield. 

Pams. 

Academy  of  Sclancaa,  May  30  — K.  £mile  Pica? d  in  ibe 
(  hair.— The  president  announced  the  losses  sustained  by  the 
ai  adeinv  by  the  deaths  of  Robert  Koch  and  Sir  William 
Huggins.— E.  Koiily :  The  diekctrtc  oohe«on  of  neon  and 
its  mixtures.  The  dielectrii:  coherion  of  neon  is  very  low 
in  comparison  with  that  of  other  gases,  and  upon  this  fact 
is  based  a  delicate  quantitative  method  for  measuring  the 
amounts  of  impuritwi  in  neon.  Mixtures  of  neon  with 
carbon  diox^  and  air  were  studied,  the  Increase  of  the 
cohesion  due  to  the  addition  of  f&teia  of  the  latter  gSMS 
being  somewhat  greater  than  that  calculated  from  the 
ordinaiy  mixture  law.-^Armand  Omitlor:  Some  remarks, 
from  the  geological  and  chemical  point  of  viow,  relating 
to  the  action  of  heat  upon  carbon  monoxide.  Experiroenu 
are  described  which  lead  the  author  to  the  conclusion  thsi 
at  a  temperature  of  1300^  C.«  and  at  the  ordinary  pressure. 
I  carbon  monoxide  in  porcelain  tubes,  and  In  the  absence  of 
I  organic  matter  and  of  metal,  undergoes  no  sensible  dis- 
I  SLK-iation,  and  no  carbon  Is  set  free.-^.  bawwlii:  Tbr 
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•  >)iut-n1    properties  of  the  holoerj'stalline   {ihosphorites  of 
yu«_"rcy. — A.   Manta :  The  struggle  for  water  between 
living;    organisms  and  natural  media.    Different  soils  re- 
quire different  amounts  of  water  for  snniration,  and  if  the 
Water  actually  held  is  under  the  saturation  figure  no  water 
can  be  absorbed  by  a  seed,  and  no  germination  takes  place. 
Several  cases  are  considered  at  length. — Albert,  Prinoa  of 
MofMfeoo :    The    twelfth    scicntiHc    campaign    of  the 
Prineesse  Attee,  and  also  the  occanographic  work  of  the 
Monaco  Museum. — .M.  d«  Ferermnd  :  The  heat  of  forma- 
tioQ  of  caesium  peroxide.    A  thermochemical  study  of  the 
solution   of  car.<>ium  peroxide  in  water  and  dilute  acids. — 
Leeoq   <!•  Boialkaudran  :  Can  the  truffle  be  replanted  ? 
The  separation  from  the  invrrHum  hinders  the  growth  of 
the  trufllc,  but  does  not  alttsi^fthrr  stop  it. — M.  F<-roz  was 
elected    a  correspondant  for  th-?  section  of  anatomy  and 
aoolotiy    in    the    place    of    the    late    M.    Lortet. —  I  n  1 1 
M«rch»nd  :  Phenomena  obs«?rved  at  the  Pic  du  Midi  on 
May   18-19  (passage  of  HaHey's  comet  across  the  suti). 
From   tfie  whole  of  the  observations  no  clear  conclusion 
can  be  drawn  as  regards  the  possible  electric  action  of  the 
comctary  material.— K.  PopolT  :  Ob>' r\ ri mi-,  of  HalU-y's 
coinot  made  at  the  Observatory  of  ijolia,  Bulgaria,  May 
18,    loio. — D.  KKinltia :  Observations  of  Halley's  comot 
made  at  the  Observatory  of  Athens.    The  changing  aspect 
of    tlir    tail    is   disucstd   from    tl;-   point   of    vii  w   of  its 
curvature  and  the  chjiig>:  in  sli'-  cjr\  .r.iir--  <in  .ip]Ji  o.irhing 
the  sun.    No  sign  of  the  con:'        i    .)-;:hlr  .j.-  it  i  ri  d 
the    sun's  disc.^ — Jutes   Baillauu    .u.u    >i.    Dometre«co : 
Photographic  observations  of  llailr  . 's  r.imot  at  the  Paris 
Obsfrvatory.     The  conditions  w:re  unfavourable,  photo- 
gr.-iphs  being  possible  on  May  23,  24.  and  28  only. — P.  E. 
Cau  :    The   search   for   th-    intprni  'd'nte  int»>grals  of  the 
equation  a  =  /(v,  y,         v/l—  "     Lattt"    Tnyloi 's  s- ri.jv  vvith 
recurring   co»  tTiri.  lUs. — J.    te  Roux  :    '1  iiL-   distribution  of 
torsion   in   tii"  infinitesim.il  deformation   o:   .i  Lsintinuous 
medium.  —  li.  Laroae  ;   1  wo  sets  of  so!ut:ons  of  tli.  ttjua- 
tion    of    telciiraphists. — W.    Duane    nr.d    .\.    Labortfa : 
Quantitative       asi;rcnients  of  tilt  r.idiuni  tiuaiiuliot!.  The 
f  l,itio!i  l)?  :\vrrn  thr  Ir.iti.il  v.iluc  of  the  saturation  current 
due   10   the  presfnce  f.l  .t   t;iven  amount  of  the  radium 
emanation,   th'-   rntiMirn    sutf^nr  ;ind  volunii-  of  the  con- 
denser given  hv  W.  Dunn.j  in  i>i<j^  has  been  confirmed,  and 
tSi    (  on'-t.ints  ;n  the  fquatioii  rr-d' trrmined.    When  these 
<  on^t.ints  .-ir-'  kno'.vn  fur  a  givta  condenser,  a  single  deter- 
r!iin.T:ion  of  tlv  initial  saturation  current  i'J  sutTicIent  to 
ri'V-rmmo    tht:    amount    of    r,nd!um   emanation  present." 
I..    Boutan  and  J.   Feytaud  :   St'rcosccpic  colour  photo- 
graph v  .and  :t«  siiciuific  applications.     The  arrangement 
d'  s  _ribi  d  pr-rniits-  the  use  of  artificial  light  :  phutoi^r.iphs 
in  colour  of  a  medusa  and  of  a  branch  of  coral  w-  rc  made. 
— Mai.ricf  do  BromHo  :  1  h'    electrification  of  :!u-  air  by 
the  carix>:i  monoxide  fuTme  and  by  the  radium  ray«; ;  rom- 
parison  of  th'-  mrit);li;ii  s  of  the  ions  present  in  tlip  two 
cases.    The  ions   libr-rated  by  chemical  action   nnd  high 
t* mp'Tature   in    ;hr:   I'ombustion  of  carbtin   tnonoxldr  .md 
tbo<i-    which  ati    produced  by  the  r.tdium  rays  have  verv 
similar  ninl li li t ir:-s,  nnd  are  probablv  id'rntiral. — M.  Driot  : 
Sorn-''  six  iir.c  o\\ Liilorid''*  havr  brrn  dp>irrili<'d,  but  bv  the 
d  I'-i'f  action  of  /;nc  oxidi'  upon  solutions  of  zinc  cliloride 
only  two  distinct  substances  have  been  indicated,  accord- 
ing to  the  eitlbor's  experiments.  These  are 

ZnCI,.4ZnO,6H.O  and  ZnClj.ZnO.i-aHjO 

— GustaVe  Vavon  :  The  rotatory  power  of  pinene  hydro- 
chloride. The  results  given  ar>  in  conipl  te  accord  with 
^he  hypothesis  first  put  forward  by  Semmler.  and  developed 
hf  Ahlstrdm  and  by  Aschan,  according  to  which  the  a  and 
$  pinencs  give  the  same  solid  hydrochloride.  The  yields 
furnished  by  the  two  hydrocarbons  are  the  same. — P.  L. 
Vicaiar:  ■•Brotnocrotonic  aldehyde.  Crotonaldehyde  is 
treated  with  bromine,  and  then  the  product  distilled  with 
a  solution  of  sodium  acetate.  From  the  distillate  thr^ 
bromocroconic  aldehjpde  can  be  isolated.  The  yield  is  r.or 
'''wy  good,  about  25  per  cent.,  but  the  method  is  rapid. 
The  oxidation  and  condensation  of  the  bromaldehydc  with 
tnatonic  arid  is  described. — Fr.  Ravardfn  :  A  trinitro-^ 
anisidinr. — L.  TchoMjfaeff  and  W.  Fomin:  Some 
vholesterin  derivativ'es.  Two  cholcsterylencs  have  been 
prepared  by  heating  methyl  cholesterylxanthogenate,  and 
formul.-r  given  for  the  constitution  of  these  h^rocarbons. 
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—Paul  Bacquarai ;  Exp«.'rimental  researches  on  the  latent 
life  of  the  spores  of  Muoorinese  and  Ascomycetcs  J.  E. 
AiMlaaa  and  E.  tardier:  The  influence  of  biccdaig  on 
the  resistance  of  animals  to  urohypotensine. — M.  Liorat: 
Ihe  transformation  of  phonograph  traces  into  curves.— 
L.  Cm<W—  and  L.  Marciar :  Studies  on  the  cancer  of 
mice.  Heredity  and  sensibility  to  cancerous  grafting.- 
Pitrre  Qlrard  :  The  electrostatic  mechanism  of  tfic  scmi- 
permeability  of  living  tissues  to  electrolytes. — J.  Chain*  : 
-Spinal  curvature. — .\rmand  OaKoma :  The  number  of 
chromosomes  in  batrachians  and  in  the  parthenogcnctic 
larva;  of  the  frog. — Jules  Ceurmont.  Th.  NaKiar»  and 
.M.  RochaiM  :  Docs  water  sterilised  by  the  ultra-violet  rays 
contain  hydrogen  peroxide?  The  sterilising  power  of 
hydrogen  peroxide.  The  first  question  is  answered  in  the 
nrgative,  and  it  is  shown  that  considerable  proportions 
of  hydrogen  peroxide  acting  for  some  hours  are  not 
cquivalrnt  to  the  sterilising  power  of  ultra-violet  light  act- 
ing for  a  few  minutes  only. — L.  Fortlnoaw  ;  The  curative 
treatment  of  anthrax  by  pyocyanase.  The  injection  of 
I  |>\ocyanase  has  a  curative  effect  on  malignant  pustule. — 
.'\.  Baaradka  :  .\  nfans  of  avoiding  anaphylactic  accidents. 
— Man  ellln  Boula  and  R.  Anthony  :  The  encephalus  of 
the  fossil  man  of  La  Chapelle-aux-Saints. — Fr.  da 
Zeltnar  :  The  decorated  grottos  of  the  French  Soudan. — 
A.  Quidor :  Protandry  in  il.';  1.- ;  nceopodid.T. — Louis 
Oantil :  The  Terli.-irv  movftn<:'ius  in  the  Moroccan  llaut- 

Atlas. 

N!:U'    Sot  I  II    W  ALES. 

Linnean  Socict;,  '!  cli  —  Mr.  C.  Hedley,  ncsidcnt- 
in  the  chair. — C.  Hadiey  :  Presidential  address.  The  sub- 
niarinn  slope  of  Ncw  South  Wal- s.  (i)  The  Notottectian 
Currenl. — Past  Sydney  there  flow^  south  a  warm  and  rapid 
current  well  known  to  sailors  and  fishermen.  Neither  its 
'origin  nor  its  conrIii<;!on  has  l>p''n  satisfactorily  d'  tormini  d. 
I  wo  recent  ni.ips  i;ivc  contradictory  vi^'ws  of  its  course, 
it  has  been  nssiuiTd,  ratiier'than  proved,  thai  this  curr'-nt 
is  derived  from  thf  south  equatorial  current,  tlie  path  of 
which,  after  encoLintcring  thp  Mft.inrsian  Islands,  is  itl- 
definir.'.  '1  h  ■  investigation  0/  this  current  is  itie  uir^.  st, 
most  truitfiil.  and  fascinating  problem  within  the  reach,  of 
the  Sydnev  marine  biologist.  (»)  Thr  Contini-nlal  Shell- — 
The  continental  shelf  mny  be  defined  as  that  area  extending 
outwards  from  th*  land  to  a  depth  of  about  one  hundre-d 
fathoms.  This  distinction  is  not  arbitrary,  for  at  or  about 
this  point  the  sediment  alters  to  finer,  and  the  slope  of  the 
sea-floor  to  stc<-pcr.  These  features  indicate  the  approaching 
limit  of  sediment.  Wherever  the  profile  of  the  N'.  w  South 
Wales,  coa.st  be  examined,  a  ifrrace  is  fruind  to  prr>j»»tt 
j  from  the  beach  to  the  hundred-fathom  line,  whenc'  the 
f  ground  quickly  changes  to  a  steeper  grade.  Compared  with 
'  most  other  co.ists.  the  continental  shelf  is  here  exception- 
'  ally  narrow,  resemblin;?  in  this  respect  that  of  western 
South  America.  Off  C.-^pe  Dromedary  Ih'-  sh-  lf  contiacrs 
to  a  dozen  miles,  and  off  Newcastle  it  broadens  to  thitfv- 
four.  This  narrowness  of  the  shelf  renders  it  impossiide 
that  extensive  trawling  grounds  may  be  discovered  in  the 
waters  of  the  State.  It  is  now  suggested  that  the  con- 
tinental shelf  of  Ncw  South  Wales  owes  il":  profile  to  rlie 
Notonectian  current.  (3)  The  Continental  /lu^c  In.  illus- 
tration  of  the  slope  below  the  shelf,  here  tcrrn'^d  the  con- 
tinental base,  a  profile  is  selected  extending  s-ventv  miles 
cast-south-east  of  Ulladulla.  and  produced  backwards  to 
include  the  coast  range.  Without  excluding  faulting  a<  a 
minor  agent,  it  is  suggested  that  the  whole  sweep  of  iiv 
diagram  portrays  an  earth-fold  of  the  first  magnitude — 
that  it  represents  the  further  wall  of  a  pressure. tr.^^ich 
drii-en  by  a  thrust  from  the  east,  a  gigantic  buckl.  win.  h 
is  bending  down  the  whole  eastern  coast  of  Australia.  If 
so.  it  must  be  a  component  of  a  vast  system.  The  uniform 
and  recent  subsidence  which  extends  from  Torres  Strait 
I  to  Tasmania  is  in  harmony  with  this  suggestion. — Dr.  R. 
'  Qrais-Smith :  The  slime  of  the  household  b.-ith-'^p^n^o. 

The  formation  of  slime  is  due  to  the  action  of  ha  t.  r  a- 
'  attacking  sponflin,  the  chief  constituent  of  the  sponge,  nnd 
,  producing  a  slime.  One  of  those  which  produced  the 
1  phenofflenon  in  experimental  sponges  is  described.  The 
I  slime  eontains  one  of  the  galactan  class  of  gums.— Dr.  R. 
OraiK>amltlt :  1  he  bnrterial  flora  of  rachitic  stools.  ' 
April  »7.— Mr.  C.  liedlev,  president,  in  the  chair.— 
I  E.  J.  Oodtard :  Contribution  to  a  knowledge  of  Austraiiaiv 
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Hinidinea,  part  v.,  Icech-mctanierism. — E.  J.  Ooddard  ; 
Contribution  to  a  knowledge  of  Australian  Hirudinea, 
part  vi.,  the  distribution  of  Hirudinea,  with  special  refer- 
ence to  Australian  fom»,  and  remarks  on  their  atTiniti?!^, 
together  with  reflections  on  zoogeography.— H.  J.  0*rt*r : 
Revision  of  the  genera  Synipetes  and  Hran»i  with  detcrlp- 
tions  of  new  epedea  of  Tenebrionida. 

Calcotta. 

Asiatic  Society  of  Bengal.  May  4.  A.  C  •••«  :  "The 
fight  for  thr  rows  "  in  the  Rigvpda.  The  prevailing 
opinion  is  that  "  the  fight  for  the  cows  by  the  Angirases," 
mentionrd  in  the  Rigvda,  is  a  highly  anthropomorpho^'d 
■description  of  the  iiiunsoon  storm  in  the  Pjnjab.  I  h'' 
author  of  th»"  paper  has  tri'  li  to  provr  that  thf  stnrv  r'»f.  rs 
to  an  actual  fight  for  cows  betw--en  two  people,  the  Indo- 
Aryans,  commanded  by  tlfir  king  7>«fa,  and  a  non- 
Aryan  people  called  the  Panis,  under  the  leadership  of 
their  rli;.  I  \  ala.— Rev.  H.  Ho»t«n :  Who  planned  the 
Tij?  Ihr  subject  has  come  up  for  discussion  several 
times  of  I  ue  years.  Mr.  Havell.  in  particular,  is  of  opinion 
that  ihr  Italian  or  French  or^fai  of  the  TAj  cannot  be 
tield.  The  present  paper  advocates  a  return  to  the  tradi- 
tional view,  and  offers  the  contemporary  evidence  of  Friar 
Sebastian  Manrigue  (1670)  to  dww  that  Shih  Jahiin 
approved  of  the  plans  of  Jerome  VcroM!.  •  Venetian 
wdiltect.  Mr.  H.  C.  Keene  in  Ma  "Tufte  in  India" 
•nd  hit  *'  HandboolK  of  Agra  "  had  come  to  the  tame  eon- 
ehnioa  tnm  a  Mdf  of  Manrl^e.  His  conclusion  has 
lieen  tet  aaide.  A  fuH  Irandadon  of  Manrigue's  Spanish 
aceount  is  now  presented,  and  it  is  hoped  that  the  evidence 
witi  be  found  satisfactory. 
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THE  FACE  OF  THE  EARTH. 

Das  Anttits  der  Brde.   By  Prof.  E.  Suess.   Vol.  iii. 

pt.  H.  Pp.  iv  +  789;  3  plates,  5  maps.   (Vienna:  K. 

I  cmpsky ;  Leipzig :  U.  Freytag,  1909.) 
Nwiens   und  Saehregister  fur  Sdmttiehe  Bande. 

\\\  Dr.  I..  W'aagen.  Pp.  158.  (Vienna  :  F. 
Tempsky ;  Leipzig :  G.  Freytag,  1909.)  Price, 
including-  index  voL.  50  marfcs. 
The  Face  of  the  Earth.  Vol.  IV.  Translated  by 
H.  B.  C.  SolUs,  under  the  direction  of  Prof.  W.  J . 
Sollas.  Pp.  viii+673.  (Oxford:  Clarendon  Press, 
1909.)    Price  25s.  net. 

ALL  geologists  will^jipin  in  tiearty  congratulations 
to  Prof.  Suess  ^on  tlie  completion  of  liis  (^rcnt 
wijrk,  the  innurnri-  of  which  has  been  spreadin>^ 
steadily  since  the  appearance  of  its  first  port  in  1883. 
Prof.  Suess's  views  were  opposed  to  such  cherished 
•  iditidii-  tli.it  liny  wLic  naturally  at  first  rcfjardt^d 
with  suspicion;  but  many  of  his  conclusions  have 
been  now  generally  accepted,  and  his  illuminating 
sugppstiori-;  have  stimulated  much  fertile  research. 
The  last  section  of  the  work  (voL  iii.,  part  ii.J  is 
uccoinpanicd  by  a  series  of  most  valuable  maps  and  a 
detailed  locality  index  of  158  pages,  prep-nred  by  Dr. 
Luk.is  Waagen.  The  concluding  part  shows  Prof, 
buess's  wide  acquaintance  with  the  whole  literature 
i  stratigraphical  Reology.  which  he  interprets  with 
diaractcristic  insight  and  originality.  The  summary 
of  feoent  geologieal  work  on  various  remote  regions 
would  alonf  cnMire  this  volume  .i  warm  welcome 
from  its  usefuhiess  as  a  work  of  reference,  apart 
'  in  its  place  as  the  completion  of  one  of  the  standard 
work';  in  )4<  <il()^ie;il  literature. 

The  cunciu^tiii)  has  been  awaited  in  the  hope  that  it 
would  be  largely  devoted  to  a  general  summary  of 
Pr  !  Sui>>'s  results  ;md  his  explanation  of  the  rxisl- 
'•■A  |'la'»  tile  eariii.  This  expectation  has,  however, 
t  been  fulfilled.  This  part  includes  the  tenth  to 
lHreoqr«seventh  chapters  uf  the  third  volume,  and 
thirteen  of  the  eighteen  cliapters  cuiitiiiuc  a  revision 
of  the  mountain  systems  of  the  world,  dealing  with 
those  of  Euro[>e,  .America,  Africa,  and  Oceania.  The 
remaining  five  chapters  discuss  various  general 
problems,  including  the  three  zones  of  the  earth's 
crust,  which,  from  the  chemical  symbols  of  their 
leading  constituents.  Prof.  Sucss  calls  Nile,  Sima, 
and  Sal,  the  trend  of  mountain  folds,  isostacy,  the 
process  of  igneous  intrusion,  the  structure  of  the 
moon,  and  a  final  chapter  on  some  lessons  from  the 
distribution  of  life.  There  is  no  attempt  at  a  com- 
plete general  theory  of  the  distribution  of  land  and 
water  on  the  earth,  as  Prof.  Suess  apparently  holds 
th.it  none  such  is  yet  possible.  He  recognises  on  the 
earth  several  superposed  plans,  but  makes  no  sugges- 
tion as  to  their  causes.  Thus  the  reason  for  the 
difference  between  the  .Atlantic  and  Pacitic  types  of 
coast  structure  he  describes  as  still  unknown,  and 
he  leaves  "to  the  future"  (p.  724)  the  explanation  ul 
'he  j;reat  marine  transgressions,  (lie  fiindamenin! 
importance  of  which  he  wa-  the  first  to  .ippreciat'> 
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correctly.  The  explanation  that  they  are  due  to  th» 

shallowing  of  the  ocean  b.isins  by  the  cphemiilnl 
recovery  of  the  earth  after  periods  of  deformation  is 
not  mentioned,  though  it  may  once  be  vaguely  alluded 
to. 

The  first  impression  made  by  a  perusal  of  this 
volume  is  the  greatness  of  the  changes  between  it  and 

its  predf  cf  -si~r<-,  Pro^  .Stiess'«  ps^entt.Tl  princij)!;"  fhrtt 
the  face  of  the  earth  owes  its  expression  to  dimples 
and  wrinkles  due  to  the  earth  having  shrivelled  with 
ajrp  [t;  jTinintainerl ;  hut  the  view  that  all  vertical 
inuvt'inetUs  are  necessarily  downward  is  ab.indoned. 
The  ingenious  explanations  by  which  Prof.  Suess 
endeavoured  to  e.\pt:iiii  away  Darwin's  evidence  as  to 
the  vertical  uplift  uf  ilu  coast  of  Chile  after  the  earth- 
quake of  1823  arc  resigned,  in  face  of  the  wcU*estab» 
lished  vi-rtical  uplifts  along  the  western  coasts  of 
North  .America.  Prof.  .Suess,  however,  docs  not 
admit  uniform  regional  elevation,  and  he  therefore 
necessarily  rejects  the  principle  of  isostacy.  He  dis- 
cusses this  question  in  one  of  his  final  chapters,  and 
expresses  his  strong  distrust  of  mathematical  evidence 
on  such  problems.  Its  uncertainty  is  illustrated  by  hi^ 
proposal  to  alter  the  widely  accepted  conclusions  by 
simply  modifying  the  formula  by  which  they  were 
reached.  Suess  pointe  out  (p.  703)  that  the  omission,  as 
suggested  by  Faye,  of  the  second  factor  in  the  formula 
used  in  deducing  the  weight  of  the  earth's  cru^t 
from  gravity  observations  would  remove  the  evidence 
obtained  in  some  cases  that  the  wdght  of  mountains 
is  compensated  by  a  deficiency  in  material  underncnth, 
.As  the  factor  in  tjuesuon  is  a  correction  fur  the 
weight  of  the  material  between  the  point  of  observa- 
tion and  sea-level,  its  inclusion  seems  reasonable. 
Prof.  Sucss 's-  furtlu-r  siatemeni  that  deficiencies  in 
mass  beneath  mountains  "would  be  contradictary  to 
all  geological  knowledge"  (p.  70S)  is  unexpected,  as 
it  is  the  weight  of  the  grulugical  evidence  for  the 
action  of  isostacy  that  h:i>  induced  so  ni.my  ^^eolu^'ists 
to  accept  th<-  rnathemriticil  .irgiimcnts  in  its  favour. 
Le-.>  stress  is  laid  in  this  volume  upon  variations  of 
the  shore  line  in  consequence  of  local  disturbances  of 
sea-level;  and  Prof.  .Suess  remarks  (p.  694)  that  there 
is  no  precise  knowledge  of  the  effect  of  continental 
attraction  upon  it.  He  also  changes  the  meaning  of 
the  term  batholite,  which  he  proposed  for  masses  of 
plutonic  rocks  injected  into  cavities  due  to  radial 
contraction ;  he  tiow  attributes  the  formation  of  batho- 
lites  to  the  replacement  of  the  original  rock  by 
absorption  and  assimilation.  Though  most  geologist^ 
are  prepared  to  admit  that  igneous  absorption  takes 
place  to  some  extent,  many  will  probably  hesitate 
before  accepting  it  on  so  vast  a  scale. 

Some  moditication  was  expected  in  the  definition 
of  the  .Atlantic  and  Pacific  coast  types,  the  esiablish- 
mcnt  of  which  was  one  of  the  great  contributions  of 
Prof.  Suess's  earlier  volumes.  The  Pacific  coast  type 
was  originally  characterised  as  bounded  by  mountain 
chains  folded  towards  the  ocean ;  this  view  has  proved 
untenable  without  considerable  modifications,  and 
Prof.  Suess  now  accepts  (p.  577)  the  absence  of 
mountriin-making  activity  on  the  .Mlantic  COastS  as 
the  essential  dilTirence;  he  seems,  however,  disposed 
to  regard  the  .structural  basis  of  this  classification  as 
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less  irnptirtant  th.m  r!n?  pt-tro^^raphic ;  he  r*  tains  the 
terms  for  Harkt  r.  Bt  tkc,  and  Prior's  two  ix  tropraphic 
regionSi  of  which  the  Atlantic  is  characterised  by 
igneous  rocks  rich  in  ulkniips,  and  the  Pacific  by 
those  rich  in  lime  and  magnesia.  Both  the  char- 
acters of  recent  mountain  formation  and  the  chemical 
coinpositioa  of  the  lavas  can  only  be  iqiplicd  »-iih 
numerous  exceptions;  and  we  cannot  but  think  It 
would  be  regrettable  if  the  prrat  pecjj^r.iphiail  Imih 
in  Suess's  orij^inal  view  were  abandoned,  and  bis  two 
terms  retained  with  a  meaninf^  so  changed  and  tn- 

eppropriatp  as  to  bo  misleading. 

Though  no  general  theory  is  advanced  in  this 
volume.  Prof.  Suess  gfives  in  an  appendix  (pp.  783-5) 
hi?;  final  classification  of  the  lands  of  the  pnrth.  He 
arranges  diem  in  the  following  ten  divisious  :  — 

(l)  Eurasia,  including  part  of  Norih  America;  (2) 
Laurentia;  (3)  Gondwnnaland ;  (4)  Australia,  Oceania, 
and  parts  of  Antarctica ;  (5)  South  America  and  the 
western  mountains  of  North  America ;  (6)  the  British 
I&les,  excluding  the  southern  counties,  but  including 
part  of  Norway  and  the  mountains  of  the  western 
Sahara ;  (7)  the  voica  nic  islands  of  iht;  Atlantic  tvpf, 
with  which  are  grouped  some  of  the  islands  of  the 
eastern  Pacific,  Indian  and  Southern  Oceans;  (8-10) 
the  Cape  Mountains,  the  north-w  <  stf  rn  peninsula  of 
New  Guinea,  and  the  Fiji  Archipelago  are  each 
ind' pendent  elements. 

This  classification,  embodying  the  conclusions  that 
have  been  reached  by  Prof.  Suess  after  thirty  years 
of  most  careful  research,  must  conim.uul  n  spectful 
oonsideratfon  from  all  geographers,  though  objection 
may  be  talcen  to  some  parts  of  it. 

Till'  first  si-vcn  chaptr-rs  (\os.  x.  to  xvi.)  describe 
the  mountains  of  western  Eurasia,  of  which  the 
most  important  are  referred  to  two  groups,  the 
Altaids,  incKidin),'  the  Herc\tiian  Mountains  of  Brr- 
irand,  and  the  .-\lpids,  formed  by  Cainozoic  foldings 
in  areas  that  had  foundered  in  the  frame  of  tite  older 
Aliaids.  The  Caucasus  arc  now  transferred  from  the 
.Alpine  to  the  .Altaid  system.  There  are  unqnestion- 
aiily  important  differences  betwcf  n  tii<  Alps  and  the 
Caucasus,  but  these  two  chains  and  the  Pyrt  nti  -^ 
were  all  due  to  earth  movements  that  probably  had 
a  connected  origin,  though  they  afTocted  Western 
earlier  than  eastern  Europe.  Thus  the  Pyrenees  were 
folded  at  the  end  of  the  Eocene;  the  Alps  in  the  Upper 
Miocene,  arul  ihe  Caucasus  in  post-Sarmatian  times. 
Nn  doubt  the  Caucasus  has  a  foundation  of  older 
mountains;  but  so  also  have  the  Pyreness,  which  have 
indeed  a  more  tvoical  .Altaid  basis  than  the  Caucasus. 

No  one  can  differ  from  Prof.  Sues«  on  mountain 
classification  without  great  hesitation.  But  a  classi- 
fication which  correlates  the  Caucasus  with  the  hills 
of  Devonshire  instead  of  with  the  Pyrenees  is  obvi- 
ously not  intend^-d  for  general  geoigraphical  use.  The 
geological  evidenGe  still  seems  consistent  with  the 
coflcludon  of  Poumier,  who,  in  his  tnonograph  on 
the  Central  Caucasus,  reports  "que  la  Caiicase. 
par  sa  direction,  par  I'Sge  et  le  sens  de  son  demter 
plissement,  par  le  paralttllsme  mtme  dies  stodes  de 

•  hirm.itii.i!,  est  le  prolougemeot  direct  de  la  gr*nde 
chaine  .\lpine." 

The  African  representatives  of  the  Altaids  include 
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the  Atlas  Mountain'^,  to  the  south  of  uliich  is  a 
mountain  band  composed  of  Archean  rocks  with  a 
north  to  south  strike.  From  this  fact  Prof.  Suess 
tdfntifip=5  them  as  a  section  of  the  Caledoni.Tn  moun- 
j  tains.    In  Scotland  the  general  trend  of  the  foliation 

iin  the  gneiss  and  crystalHne  schists  is  not  from  north 
to  south,  which  is  the  direction  chaiaeteristic  of  ifae 
Archean  rocks  of  equatorial  and  northern  AfHca; 
there  seems  no  very  convincing,'  re:i>.i,n  lor  c< tt' I.'it'r.; 

these  mountains  of  the  western  Sahara  with  the 
British  ratiwr  than  with  tlie  African  Archeans. 

The  discussion  of  the  Eurasian  Mountains  closes 
with  an  especially  valuable  chapter,  in  which  Prof. 
Suess  traces  the  Altaid  system  through  the  .4p|>a> 
lachians  and  across  the  United  States  as  far  a« 
lexas  and  the  frontiers  of  Mexico.  Then  (oilow  two 
chapters,  one  on  the  .African  fractures  and  the  other 
on  the  Occanids,  the  island  festoons  of  Australasia. 
Jn  dealing  with  .Australia,  Prof.  Suess 's  most  hn. 
portant  proposal  is  its  separation  from  Gondwanaland, 
on  the  ground  that  not  enough  is  known  of  the 
intervening  area  to  show  their  relations.  The 
evidence,  however,  of  the  fii>'.il  flora  and  faun.i  i  f 
Australia  seems  conclusive  of  the  former  land  con- 
nection of  Australia  and  Gondwanaland. 

Prof.  Suess  next  di>ci]--s«s  the  western  moun- 
tains of  .America,  and  tracer  the  Asiatic  structure 
into  .America  through  .Alaska.  He  re-ck»ssifies  th* 
mountains  of  North  America,  and  attain,  as  with  the 
currelaiion  of  the  Caucasus,  appears  to  attacli  undue 
weight  to  the  early  history  and  materials  of  th« 
mountains  in  comparison  with  the  movements  to 
which  they  owe  their  existing  forms  and  geographic 

'  importance.  He  divides  ific  western  mountains  <:,': 
North  .America  into  three  groups.  The  eastern  group 
is  tint  of  tlie  Rodcy  Mountains,  whidi  Suess  abows, 
by  a  masterly  study  of  Alaska,  belong  to  the  Asiatic 

!  Structure.   The  westernmost  group  is  the  Mount  Sl 

I  Ellas  chain,  which  passes  out  into  the  Pacific  through 
the  Alexander  .Archipelago.    .All  the  mountains  1k- 

j  uvten  the  Rockies  on  the  east  and  the  chain  oi 
.Mount  St.  Elias,  and  the  Coast  Range  of  Califomis 
on  the  west   he  calls  the  Intermediate  Mountaim; 

I  they  reach  the  Pacific  coast  in  British  Coltmibia  and 
the  northern  part  of  the  United  States.  On  the 
strength,  mainly,  of  these  Intermediate  Mountatos," 
Prof.  Suess  now  maintains  the  essential  unity  in 

sirii<  tiir4-  !»  l\\rcn  North  and  South  .Americ.i.  thoiii,;, 
of  the  four  chief  mountain  elements  in  the  former 
only  the  Intermediate  Mountains  occur  in  both.  The 
view  of  the  unity  of  the  two  .Amrricns  is  based  p.^^tly 
Oil  these  Intermediate  .Mountains  and  partly  on  the 
.Andes,  of  which  the  low  Archean  Coast  Range  el 
California  is  regarded  as  the  northernmost  repre- 
sentative. Prof.  Suess  represents  the  Andes  as  formed 
by  pressure  from  west  to  east,  so  that  sifhere  the 
movement  was  not  obstructed  by  the  great  mass  of 
the  Eastern  Highlands  of  South  .America  the  .Andean 
line  projected  eastward  in  two  great  loops,  tlie 
northern  Antilles  in  the  West  Indian  area,  and  the 
"  Soutiiem  Antilles,"  including  Tierra  del  Fu4>?«>.  the 
South  Shetlands,  and  (iraham  Land.  In  both  tke'^- 
" Antilles"  the  Pacific  is  represented  as  having  ad- 
vanced into  the  Atlantic  region.     The  writer  once 


Digitized  by  Google 


June  i6.  1910] 


N/l  TURR 


453 


vi>icod  the  West  Indies  to  investifjfate  this  probtem, 

and.  in  spite  of  the  nature  of  thf  Invns,  felt  bound  to 
rej«-ct  the  cunclusiun  owing  lo  tlic  paUKOtUological  and 
Itctonic  evidence. 

South  America  itsdf.  according  lo  Prof.  Suess's 
interpretation,  has  a  uniform  structure  wiUiout  any 
trace  of  tin-  inrlier  f,'(o<^r:i|jliicaI  plans  which  he 
admits  in  other  continents.  The  mountains  trending 
from  north-west  to  south-east  in  tiie  Af^cntine  he 
explnins  as  cnnntctcd  witli  ihf  AiiJcs,  an  opinion 
dirfercnt  from  that  of  some  Argentine  geologists;  and 
as  it  is  conceded  that  the  Sierra  de  Tandil  does  not 
belonjj  to  the  Andes,  thfro  -^cems  evidence  for  the 
existence  of  an  older  mountain  syiitem. 

The  English  transIaUon  has  been  issued  as  vol.  iv., 
without  the  plates,  mapa,  apfiendices,  and  index, 
which  are  to  follow.  The  translation  shows  evidence 
of  haste,  and  it  has  missed  tin  r(  \istun  by  several 
distinguislied  geologists  of  which  the  preceding 
volume  had  the  benefit.  Miss  SoUas  has  done  her 
part  of  the  work  well,  as  the  translation  reads  <  a^ily; 
but  in  a  work  of  sudt  geographical  importance  it  is 
a  pity  daat  the  get^fraphical  terms  were  not  more 
carefully  revised.  Thus  the  depressions  on  the 
oceanic  Hours  known  in  (jcrnian  as  "  Rinncn  "  are 
translated  as  "channels"  (jf.  394),  a  term  wliich  con- 
notes the  idea  of  flow,  so  that  the  term  ••  trench," 
recommended  by  the  International  Geographical  Con- 
gress, is  preferable.  Die  Stauung  der  ersten  Welle  " 
{p.  438)  is  translated  (p.  383)  as  "the  stowing  of  the 
first  wave/*  whatever  that  may  mean.  More  serious 
objection  can  be  taken  to  the  translation  of  "  Das 
Zwischen  Uebirge,"  in  which  Prof.  Suess  includes  all 
the  mountains  in  Canada  and  the  United  States  west 
<  f  the  Rockies  with  the  exceptioti  of  the  Mount  St. 
Elias  chain,  as  the  Intermediate  "Range."  The  term 
range  is  so  unsuitable  to  a  vast  area  of  mountain 
country,  which  includes  many  mountnin  ranges,  that 
the  translation  caimui  always  adopt  it;  so  when  Prof. 
Suess  says  (p.  479),  "Das  Zwischcngcbirge  in  •  m 
Meer  von  submeridioaaleo  Ziigeo  aufgelost,"  Uu 
EngBsh  versicm  reads,  "The  Intermediate  Chain, 
broken  up  into  ;i  sea  <if  '^ubmLridional  tan^a.  " 

As  an  illustration  of  the  inconsistency  in  the  trans- 
lation of  get^raphical  terms,  it  may  be  tvmarked 
that  Gtbirgo,  Zug,  and  Kette  are  all  sometimes  trans- 
lated as  range ;  while  Gebirgc  and  Kette  are  also  both 
sometimes  translated  as  diain.  Briti^  students  wll! 
find  the  irref^ulrtr  treatment  of  placc-nrinies  incon- 
venient and  |JU//.ling.  Such  variaiiunts  us  Bta/ilia  and 
Branlia  are  unimportani,  thuuj^h  hardly  to  be  ex- 
pected in  a  woric  issued  by  a  University  Pre^s;  bur 
many  of  the  variadons  introduced  are  cojilusing 
Thus,  I'rof.  Sucss  speaks  of  the  Sea  of  OchotVch, 
and  calls  some  adjacent  mountains  the  Ochitiden. 
The  translation,  by  adopting  Okhotsk  (p.  328)  for 
the  sea  and  Ocliotides  for  the  mountains,  obscuris 
their  connection;  the  latter  name  is  once  spelt  Okiio- 
tides.  The  Yana  of  p.  331  is  the  |ana  of  p.  33s;  and 
the  Chucbki  Peninsula  of  p.  358  is  the  Chukchi  of 
p.  377.  The  Chaja  of  Suess  is  sometimes  repeated 
ia  that  form  (p.  334),  sometimes  as  Khaja  (p.  335), 
and  AS.  Chaya  (p.  337).  K^l  <p.  334)  is  Kygyl  on 
P-  339- 
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Many  of  the  names  In  the  translation  vw**  ^ 

German  forms,  and  are  difficult  to  find  in  British 
atlases;  thus  the  lake,  which  in  the  Times  atlas 
appears  as  Yege— a  reasonable  transliteration — is  spelt 
Eche  or  Esse.  Yexo  appears  as  Hokkaido,  and  Gilolo 
as  Halmahera.  The  Vistula  is  mentioned  thrice,  but 
its  identity  is  each  time  concealed  by  the  retention  of 
its  German  name,  Weichsel;  "from  the  Weichsel  to 
Dakota"  (p.  88)  does  not  give  much  information  to 

a  student  limiied  to  Brifi^h  atlases  or  g.i/t'ttcers. 
Further  confusion  is  added  by  the  differences  between 
the  text  and  the  figures;  diu«  Werchne  in  Fig.  38  is 
the  Vcrlchne  of  the  text,  and  Werchojanskij  in  the 
same  figure  occurs  as  \  erkhoi.msk  in  tiie  text. 

In  the  French  edition  the  original  technical  terms 
are  often  quoted  in  brackets  after  the  translation^  and 
as  that  excellent  precedent  has  not  been  followed  It 
would  be  convenient  if,  in  the  indt  x-\ nlutia  ,  a  list 
were  given  of  Prof.  Suess's  geographical  terms  witli 
(he  translations  adopiwL  j.  W.  GueoRy. 


EXPLORATIONS    OF  ISDIA. 
The  Gates  of  India.   Being  an  Historical  fiarrative. 
By  Colonel  Sir  Thomas  HoUich,  K.C.M.G.  Pp. 

XV +  555-  (London:  Macmilbu)  and  Co.,  Ltd., 
1910.)   Price  io«.  net. 

THESE  "Gates  of  India"  are  die  gates  beyond 
the  Indus,  the  diflicult  tracks  ihroui;h  which 
all  the  great  liistoric  invaders  of  the  country  made 
their  way  prior  to  the  days  of  oceanic  exploratiaa. 
There  are  few  men  more  competent  to  \*rite  about 
them  than  Sir  Thomas  Holdich,  who  knows  them 
from  the  Pamirs  to  Makran,  tiiough  he  hardly  refers 
to  his  own  .Tchiev'  i'?»-n'«  a5  n  geographer,  but  treats 
the  matter  mainly  Irom  tiie  historic  standpoint,  begin* 
ning  with  the  Medes  and  Persians,  and  ending  with 
Puttinger  nnd  Burnes  and  their  contemporaries. 

Ft>r  the  purposes  of  review  we  may  divide  the  book 
into  three  parts.  The  fir>t  part— a  quarter  of  the 
whole-  deals  mainly  with. what  may  be  called  the 
conjectur.al  t»eriod  of  Assyrian  and  Perrian  and  Gi«ek. 
The  second  part  — another  quarter — is  taken  up  by 
the  Arabs;  Iwre  the  observer,  describing  country  as 
wonderful  as  it  is  inaccessible  to  ordinary  people, 
keeps  conjecture  subordinate  to  facts  of  oh=;ervation. 
The  third  part,  occupying  nearly  hall  the  book, 
reviews  the  explorations  and  adventures  of  the  modern 
European  period;  here  facts  predominate,  and  the 
romance  of  the  story  is  of  an  individual  kind. 

We  propose  to  give  precedence  to  the  second  or 
Ai.ib  period,  as  this  part  of  tiie  book  is  the  most 
orij^inal  and  certainly  the  most  noveL 

Everyone,  of  course,  knows  in  a  general  w;iy  that 
Arab  merchants  and  siave-deaiers  went  everj- where — 
tlwir  footprints  have  been  left  all  over  Africa ;  .Algerian 
slave-hunters  even  raidi-d  the  coasts  of  Iceland  once 
upon  a  time — but  amid  the  alarums  and  excursions 
of  historians  and  arehaologists  intent  on  Macedonian 
and  Moi,nil  inv.iders  and  Buddhist  monuments,  most 
people  nowadays  need  to  be  told  that  the  whole  of 
the  IntBan  north-west  frontier  was  much  traversed  by 
and  thoroughly  well  known  to  the  .Arab  tr.ider," 
Sir  Thomas  Holdich  has  much  to  say  about  these 
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old  Arnh  cnna'nn-rnutr';  mid  tr.idc-ccnircs,  riiid  much 
that  is  surprising;  to  tell  of  the  oblivion  that  has  over- 
whelmed them.  In  Sind  he  has  stood  upon  the  site 
of  nn  Arnh  citv  of  which  nothing  whntrvrr  is  left 
but  traces  of  its  cemetery.  In  the  Hciinuiid  valky 
he  has  seen  broken  pottery  "literally  in  tons" — the 
only  remaining  evidence  of  n  vanished  polity.  In 
Central  .^fchanistan  one  may  follow  in  (ho  footsteps 
of  the  ok!  Arab  traders,  with  the  story  of  their  travels 
in  hand,  and  may  recc^ise  the  physical  features  of 
the  road,  but  of  the  flourl^Inpf  tnarlnt  towns  that 
they  mention  tliere  mav  be  nowhrrc  discernible  "the 
faintest  outward  indication" — everything  is  now  by 
Time's  fell  hand  defaced.  Only  in  southern  Balo- 
chi'^tnn  did  the  author  find,  besides  pottrry  and  graves, 
undoubted  ruins  of  cities  and  huge  masonry  dams 
that  once  held  water<«tipplie8. 

The  medieval  Amb  traders  used  two  main  systems 
of  communication,  one  through  Herat  and  Afghan- 
istan to  Kabul  and  Afghan  Turkestan,  the  other 
through  southern  Baluchistan  (Makrnn)  to  the  lowt  r 
Indus  valley.  The  routes  of  both  systems  are  followed 
out  by  the  author,  and  are  illustrated  by  most  excel- 
lent nnaps.  In  the  account  of  the  northern  routes 
there  are  some  short  but  interesting  descriptions  of 
those-  p;irts  of  the  country  that  are  least  generally 
known.  Something  is  said  of  Seistan.  "the  great 
central  basin  of  Afghanistan,  where  the  Helmund  and 
other  Afghan  rivtrs  run  to  :\  finish  in  vast  sw.nnps, 
or  lagoons."  The  autiior  speaks  of  it  as  a  flat,  un- 
whotesome  country,  with  remains  of  a  really  fine  s>  s- 
tern  of  Irrifjntion,  nnd  thinks  that  it  does  not  justify  its 
olden  reputation  as  the  granary  of  Asia.  It  must  be 
remembered,  however,  that  the  Babylonian  eountr} , 
which  in  the  time  of  Herodotus  was  by  f.nr  the  most 
fruitful  known,  and  where  the  millet  grew  to  such 
a  height  that  Herodotus,  though  he  well  knew  it, 
would  not  mention  it  lest  it  should  appear  incredible, 
docs  not  at  the  present  time  justify  its  ancient  repu- 
tation. Incidentally  we  also  learn  that  Zamindawar. 
to  the  north-east  of  Seistan,  and  also  watered  by  the' 
Hdbnund.  is  a  prolific  region  ;  that  in  northern  Afghan- 
istan the  economic  value  of  the  Murghab  river  is  still 
great;  and  that  much  of  Afghan  Turkestan  is  rich 
in  agricultural  possibilities.  The  author  thinks  that 
some  of  these  "roads  of  the  old  khafila  travellers  may 
again  be  the  roads  of  modern  progress";  and  he 
extols  the  route  from  Kabul  and  Ghaaii  to  the  Hel- 
mund as  one  nf  the  "grandest  hiph-roads  in  Asia, 
from  the  days  of  Alexander  to  those  of  Kobt-rts." 

The  chapter  on  the  "strange  land  of  Makran  " — the 
land  of  Gedrosia,  where  Alexander  discovered  that  a 
traddess  and  waterless  desert  under  a  burning  sur. 
was  an  enemy  against  which  even  his  unconquerable 
energy  was  impotent— is  perhaps  the  most  interesting 
and  novel  of  the  whole  interesting  story. 

In  days  contemporaneous  with  the  Heptarchy,  the 
Arabs  ruled  Makran,  and  it  was  through  Makran  that 
they  invaded  India  and  conquered  Sind. 

"l  or  ilirec  centuries  there  existed  through  Makran 
one  of  the  great  highways  of  the  world,  a  link  west 
and  east  such  as  has  never  existed  elsewhere  on  the 
Indian  border,  save,  perhaps,  through  the  valley  of 
the  Kabul  river  and  it  affluents." 
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I  This  highway  ran  ahout  fifty  mil*e  north  of  ir< 
Makran  coast  that  proved  so  disastrous  to  the  Mace- 
donian army,  and  behind  the  successive  ranges  ot  \ 
hills  that  fare  that  coast.  The  author  thinks  that  i; 
may  yet  develop  into  a  line  of  railway  L>ci.ween  IncL.i 
and  Europe,  particularly  as  it  would  enjoy  the  uniqu- 
advantage,  from  a  British  point  of  view,  of  oooimand 
and  protection  from  the  sea. 

We  get  glimpses  of  sunn-  of  the  natural  wondm 
of  the  Makran  coast  that  almost  remind  us  of  pagn 
of  Hakluyt ;  submarine  mud  volcanoes,  weird  and  laO' 
tastic  strata,  piles  of  sea-shells  on  upraised  mud-flaii. 
desiccated  forests  with  the  trees  waiting  to  Ix  lot- 
nlised  as  they  stand;  stiff,  straight,  spurless  raog«« 
of  hills  lying  east  and  west  like  par.dlel  lines  of  ram- 
parts, with  long,  narrow,  flat-bottomed  valleys  b;. 
tween  them ;  and  the  curiosi^^  .of  the  arctueologig 
will  be  whetted  by  allusions  to  ruincd  ClticS  and  tOmbs 
atid  ):;iL;anlic  irri^ali<jii  works. 

The  interest  of  the  latter  half  of  the  book  is  of 
quite  a  different  kind.  We  now  shake  off  the  fasdia- 
tion  of  a  dim  storied  past,  and  come  face  to  face  with 
the  facts  and  political  intrigues  of  the  itincteents 
century.  Here  we  find  an  abstract  and  tn-ief  chronide 
of  the  adventures  of  Christie  and  Pottinger,  of  ih 
extraordinary  Masson,  of  Lord  and  Wood,  of  thi-  ill- 

1  fated  Moorcroft,  of  Burncs,  of  Vigne,  of  Hroadtucx. 

I  and  of  Perrier. 

The  author  n  ni.irks,  as  a  strange  fact,  ih.ar  w-  ,ip 

{  indirectly  indebted  to  Napoleon  Buonaparte  and  tu> 
nefarious  designs  on  Indfia  for  these  early  explecatio» 
of  Afj,'hani->tan,  On  the  same  chain  of  cruises, 
may  note  in  passing,  hany^  iIk-  discovery  ot  ihe  Roa<.-(:~ 
Stone  and  the  key  to  the  arcana  of  ancient  Egypt 
Thus  do  we  by  indirections  find  directions  our,  and 

j  thus  he  that  increaseth  sorrow  sometimes  increast-h 
knowledge. 

I    The  author  thinks  nobly  of  his  predecessors  in  iL^ 
exploration  of  the  gates  of  India.   As  explorers  he 

■calls  them  "  majL,'niiicent."  He  in  no  way  appro\;< 
the  opinion  that  their  work  is  superseded,  and  be  i> 
inclined  to  doubt  whether  tite  superior  inednnical 
equipment  of  the  modern  explorer  altogcth<  r  halarv 
the  superior  methods  of  the  pioneers  who  lived  amoo.* 
(he  people,  adopted  dwir  dress,  ate  their  salt, 
talked  ihcir  "shop." 

A  few  words  may  be  said  about  the  first  part 
the  book,  which  contains,  inter  aba,  an  introduciiau. 
and  an  account  of  Alexander's  invasion  of  Indi.i.  H'tt 
we  think  that  the  author  hardly  does  himstU  jusiic^; 
there  is  too  much  oonjeeture,  not  always  relevant,  i^  x 

'  there  are  some  statements  and  rather  airy  asserri  >r-' 
that  are  hard  to  accept.    For  instance,  the  delight:... 
history  of  Herodotus,  which  was  written  to  the  picu* 
intent  that  the  great  and  wondrous  deeds  of  amb 
might  not  be  effaced  by  time,  is  referred  to.  almF«t 
barbarously,  as  a  "  i'eof.;r.'iphical  trentiso,"  .and.  »-e.r^ 
Still,  as  a  "gazetteer."   Again,  on  p.  13,  tliere  is  a> 
extraoiidlnary  assertion  about  sailors  and  geograpfct 
If  wc  have  not  misinterpreted  it,  it  implies,  if  it  d.-*:- 
not  actually  assert,  that  sailors  are  not  of  mjts 
account  as  geographers.     Now,  ainoog  the  tluD^ 
that  we  have  kept  from  our  youth  up — and  we  f^t-*."" 
we  are  not  singular  in  this  respect— is  a  firm  bri>^ 
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thnt  the  greatest  of  all  ^^eoi^raphers  were  sailors,  and 
wo  venture  to  adduce  the  names  of  M:ik'"11;"i.  Colnni- 
bus.  Drake.  Baffin,  Davis,  Hudson,  Cook,  Franklin, 
Ross,  and  McClintock  in  support  of  It.  not  to  mention 
any  names  of  those  now  living-  Once  inorr  wi- 
demur  to  the  use,  in  any  literal  sense,  of  such  mcla- 
phorical  expresrions  as  "early  Persian  Department 

for  freo;;-nphicnl  intclliji^pnce."  The  cnrly  Persinn 
expeditions  that  we  know  anything  about— namely, 
those  against  Greece— reticd  on  spies  and  On  ^ides 
picked  up  at  the  moment.  Finally,  where  so  much 
is  said  about  Greeks  and  Alexander  one  is  disappointed 
to  find  the  famous  Macedonian  pike  (sarissa)  dis- 
guiseil  as  "sarina"}  and  baUisls  and  cata- 
peltx  (did  Macedonians  use  the  Roman  ballista?) 
translated  as  "mounted  infantry  anJ  :irtillery ; 
and  Nearchus  appealing  now  (correctly  enough 
for  those  who  like  that*  fashion)  as  Nearkhos.  and 
•Tiiu  (to  svnt  no  fashion)  .is  N'rarko--.  In  the  case  of 
a  name  like  NearchiLs,  the  free  and  easy  fashion 
approved  b>-  Mr.  Tony  Wetier  is  hardly  to  be  com. 

mended.  Thr.sc  thinn"^  nrr  hlemislir^  whu  li  \\r  ^hoi;!'! 
not  c;jrc  to  remark  if  the  book  were  not  !<o  jjood  and 
so  (resh  in  its  essentials. 


CSNERAL  BiOLOGY, 

Allgciueitt  Bii'l.igie.  By  Oscar  Heriwig.  Dritie 
Autlage.  Pp.  .\vtii  +  728.  (Jena:  Gustav  Fischer, 
1909.)   Price  16  marks. 

IN  ttie  review  of  the  second  e^tion  of  this  work, 
which  appeared  in  this  journnl  in  irjoh,  it  was 
pointed  out  that  for  any  siii};!^  man  to  undertake  to 
give  a  circumstantial  and  critical  account  of  the 
numerous  problems  of  modern  biology,  and  to  support 
the  conclusions  arrived  at  by  a  sufficient  record  of 
the  facts  on  which  they  are  founded,  is  too  stupK-ndous 

a  task,  and  one  which  certainly  cannot  be  adequately 
carried  out  in  a  single  volume.  The  third  edition  of 

Dr.  Oscar  Herlwip's  book  follows  soon  after  the 
second,  and  it  is  to  be  inferred  thai  it  has  been  use- 
ful to  a  large  circle  of  readers  in  Germany  and  else- 
where,  thougli  it  has  not  atirarlrcl  so  much  attention 
in  Englaiid.  It  is  doubtful  whether  the  third  edition 
will  be  more  successful  in  this  country  than  its  pre- 
decessor. It  is  enlarged  by  ilie  addition  of  eighty 
pages,  and  llie  illustrations  in  tlie  text,  which  are 
well  chosen  and  for  the  most  part  admirably 
executed,  have  been  increased  in  number  from  371 
to  435. 

Dr.  Hertwig  is  a  lucid  writer,  and  has  a  style 
which  attracts  the  reader  and  c.irries  him  c.isily 
through  many  diflicult  places,  but  in  almost  every 
chapter  ht  leaves  a  c<  rt  tin  sense  of  disappointment. 
There  is  a  vast  amount  of  information,  and  the  argu- 
ment is  clear,  and  in  many  places  convincing,  but 
the  detail  is  insutllciently  worked  out.  Tiiis,  ;j«  rluips, 
is  no  great  fault  in  a  text-book,  if  such  information 
as  is  given  is  founded  on  the  best  and  most  recent 
authorities,  and  the  references  to  literntur<  an  vufTi- 
cientiy  full  and  up-to-date.  But  it  cannot  be  said 
that  this  is  always  the  case.  To  take  some  examples, 
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the  author  informs  us  in  the  preface  that  the  sections 
on  the  maturation  divisions  of  the  germ-cells,  on 
natural  and  artitidal  parthenogenesis,  on  hybridism 
and  the  biogenetic  law,  have  been  largely  re-written 
nnd  revised  in  this  edition. 

In  the  section  on  the  maturation  divisions  we  are 
disappointed  in  finding  diat  the  ^seussion  turns 
mainly  on  the  phenomrn.T  ob5crvpd  in  .Xscaris.  The 
I  work  ot  vom  Kath,  Kuckert,  and  Kurscheh  is  ;ilso 
dealt  with,  but  there  is  no  mention  of  Farmer  and 
I  Moore's  important  papers  on  the  Maiotic  phase  in 
I  animals  and  plants,  and  their  papers,  which  surely 
'  are  old  enough  to  be  incorporated  in  a  text-book 
I  published  in  1909,  are  not  even  quoted  in  the  list  of 
I  literature.   The  section    tm   natural  and  artificial 
[i.arilieiio^'eni;sis  is  more  s.itlsf.ietor)',  as  a  f.iir  sum- 
I  mary  is  given  of  the  mure  important  experimental 
I  researches  on  this  subject  up  to  the  year  1908.  The 
j  discussion  of  the  results  is,  however,  somewlwt  un- 

I convincing. 
Mendel's  law,  which  was  ignored  in  the  second 

edition,  is  conri«;elv  dealt  with  in  the  latter  half  of 
chapter  xiii.  Here  only  a  few  simple  cases  are  quoted 
to  illustrate  Mendclian  principles,  and  no  discussion  of 
more  complicated  and  unconformable  cases  is 
attempted.  As  in  many  other  parts  of  the  book,  the 
experiments  of  Continental  authors  are  quoted,  but 
the  large  amount  of  English  work  on  the  subject  is 
I  not  taken  into  account. 

I     Dr.  Hertwif;  is  quick  to  t.ike  advantage  of  the 
I  results  of  Mendelian  work  in  support  of  bis  own 
I  tfieories  of  inheritance,  but  it  is  not  always  easy  to 
I  understand  in   this  conneetion,  as  in  m.Ttiy  r>ihers, 
what  his  real  opinion  is.    It  might  be  described,  in 
Mendelian  terms,  as  a  polyhybrid  of  several  theories 
promiili^nted  by  dilTercnt  .nuthors;  ;uid  sometimes  one 
is  inclined  to  think  th.it,  under  stress  of  argument,  his 
,  system  resolves        !t,  by  a  process  of  segregation, 
j  into  its  original  elements.    He  maintaijiSi  as  he  was 
I  one  of  the  first  to  assert,  that  the  chromosomes  are 
the  bearers  of  the  heritable  qualities  of  the  organism, 
1  and  it  may  be  said  in  this  connection  that  he  disposes 
I  too  easily  of  the  evidence  furnisfted  by  Crampton, 
E.  B.  Wilson,  ami  others,  that  si)ecific  orgjan-forming 
materials  are  locat<^  in  the  cytoplasm  of  the  egg. 
Btit  while  admittinfc  the  existence  of  a  nuclear  idio- 
plasm, he  will  have  nothinqf  to  do  wifli  Weismann's 
theory  of  biophors  and  determinants,  but  holds  with 
Nigeii  that  the  idioplasm  has  a  nrioeltar  structure, 
and  that  it  is  distributed  equally  to  every  product  of 
cell-division.    None  the  less,  he  speaks  of  particles 
iTeilchen)  which  are  bearers  of  inheritable  qualities, 
and  comments  on  the  fact  that  Mendelian  experiments 
show  that  these  particles  must  be  mobile  and  capable 
of  forming  new  combinations.    Hence,  he  says,  it  is 
dear  that  the  chromosomes  cannot  retain  their  in- 
dividuality, but  must  be  regarded  as  tactical  combina- 
tions of  sni.iller  units.       l  ew    will  be  dispoxd  t<i 
quarrel  witli  this  conclusion,  but  it  is  not  obvious 
wherein  these  "smaller  units,"  capa1>ie  of  entering 
into  tactical  combinations,  and  representative  of  the 
j  specific  or  racial  characters  (Merkmale)  of  the  adults, 
J  differ  from  Weismann's  determinants. 
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Here,  as  in  several  other  pbces.  Dr.  O.  Hertwig^ 

appears  tn  be  incon>;!?tf nt.  but  it  would  be  an  in- 
justice to  press  this  charge  of  inconsistency  too  closely. 
He  is  a  chMnfliOM  of  an  epigcnetic  thcoiy  of  develop- 
ment, and  argxies  with  admirable  clearness  in  favour 
of  the  view  promulgated  at  the  same  time  by  Driosch 
and  himself,  that  the  destiny  of  any  given  cell  in  a 
developing^  organism  is  a  function  of  its  position.  At 
the  same  time,  he  brings  into  account  the  indisputable 
fact  lh;it  the  characters  of  the  organism,  and  there- 
fore of  the  cells  composing  it,  are  determined  twfore- 
hand  by  tlie  constitution  of  tiie  fertilised  ovmn  from 
which  it  is  rJerivod.  In  other  words,  he  admits  pre- 
formation, but  preformation  tempered  by  the  mutual 
interaction  of  parts  and  the  influence  of  external  oon- 
(tttions. 

There  are  many  indications  lliat  the  inipariial  posi- 
tion adopted  by  Dr.  O.  Hertwig  is  the  right  one, 
and.  after  all,  it  is  the  position  taken  up  by  D  irwin. 
who  wrote  that  "there  are  two  factors,  the  nature  oi 
the  organism,  which  is  much  the  more  important  of 
the  two,  and  the  nature  of  the  conditions."  But 
hittcriy  opinion  has  been  sharply  divided  on  these 
questions,  and  to  partisans  of  the  prcformntionary  or 
epigenetic  schools  any  attempt  to  reconcile  such 
apparently  irreconcitaUe  theories  exposes  the  author 
to  the  charfje  of  inconsistency.  In  truth,  it  Is  vir\ 
difficult  to  draw  certain  conclusions  from  the  avail- 
able evidence,  much  of  which  appears  to  b«  con- 
tradictory. It  is  the  chief  merit  of  Dr.  Herluig's 
woric  that  he  refuses  to  take  extreme  views,  and  no 
better  e.^fxisition  of  the  middle  portion  can  be  fbtttid 
than  is  contained  in  this  volume. 


COMMLKCIAL  ORGANIC  ANALYSIS. 
AUen's  Commeteial  Organic  Analysis.  A  1  rfatt^t:  on 
the  Pro[<rrii.-s.  Modex  of  Assaying,  and  Proximate 
Analytical  Hxamination  of  the  Vttrioiu  Organic 
Chemicals  and  Produels  employed  in  the  Arts, 
Mantifactur,  Mrdirinr.  ^'^-r.  Fourtli  edition,  vol. 
i.  Edited  by  Dr.  H.  LefTmann  and  \V.  A.  Dnvis. 
Pp.  x+S7«.  (London:  J.  and  A.  Churchill,  1909.) 
Price  21s.  net. 

THE  first  volume  of  the  last  edition  of  this  well- 
known  treatise  was  issued  in  1898,  and  was 

remarkable  for  the  iniroluriioti  of  two  features, 
which  have  become  the  most  striking  characteristics 
of  this  first  volume  of  the  new  edition.  These  are  the 
recofjnition  of  the  fnct  th.Tt  fhc  subjects  to  be  dealt 
with  are  so  numtnuis  .-ind  important  that  a  single 
compiler  can  no  longer  cope  with  them,  and  that  in 
publishing  a  lar>^e  and  important  work  of  this  kind 
in  English  it  is  desirable  to  endeavour  to  meet  the 
needs  both  of  readers  in  this  countr>-  and  in  the  United 
States.  This  latter  consideration  is  a  very  important 
one,  and  it  is  to  be  hoped  that  its  recognition  will 
facilitate  th.-  r.  imblicalion  of  Other  large  worlcfl  of 
reference  in  English. 

This  volume  is  divided  into  ten  sections,  and  eadi 
of  thrqe  i';  written  by  an  expert  in  that  branch.   It  will 
be  a  matter  of  satisfaction  to  those  familiar  witlj 
"Allen"  to  find  that  in  bringing  the  subject-matter 
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up  to  date  it  has  been  possible  to  retain  the  oU 

arran^remcnt.  The  introduction  is  written  by  thr* 
English  editor,  Mr.  Davis,  and  shows  perhaps  ks» 
change  tiian  most  of  tlie  other  sections,  the  most 
important  odditimis  bein;:^  useful  chapters  on  fit 
refractometera.,  (2)  :.[)ectronn  lers  and  spectrographs, 
and  (3)  the  determination  of  moisture,  "crude  fibre." 
and  ash,  all  these  being  of  sufficient  general  ioaport* 
ance  to  warrant  their  discussion  in  the  introdttctioo. 
This  section  is,  on  the  whole,  a  very  s.atisfact<'ry  piece 
of  work,  though  it  is  rather  doubtful  whether  it  wa» 
worth  while  to  devote  about  three  pages  (53-6)  to  an 
ilhistrated  de>-cription  of  ;in  arran^;ement  for  main- 
taining  a  temperature  constant  to  within  a  few  thou- 
sandths of  a  degree,  rinoe  the  ocaunerdal  analyct  b 
not  likely  Jo  want  refinements  of  this  description 
practice.  Further,  the  space  ^cj^^ted  to  the  "  Employ- 
ment of  Immiscible  Solvents"  (ipp.  79^)  might  have 

been  much  curtailed,  as  the  pre<;ent-dny  analyst  is 
(jrobabh  perlectiy  familiar  with  the  beparatiiii^  funnel 
and  its  use.  The  table  at  the  end  of  this  section  is 
reprinted  from  the  third  edition,  and  should  have  been 
omitted,  as  it  is  too  general  to  be  of  any  value,  and. 
inore()Vi'r,  contains  the  inaccurate  statciU'  nt  th.it 
cantharidin,  picrotoxin,  and  santonin  are  glucosides. 
It  is  also  a  mistake  to  refer  to  "saponin"  as  if  this 

were  a  >inL;Ie  tli  fir.ite  substance. 

Dr.  LefTmann,  the  .American  editor,  contributes  two 
sections,  the  one  entitled  "Neutral  Aloohoiic  Deriva- 
tiv.-,"  and  the  other,  not  very  happily  named,  "Acid 
Derivatives  of  the  Alcohols." 

Notable  additions  are  the  very  useful  article  00 
"Yeast"  bv  Mr.  Kmil  Schhehtintr.  and  the  exr<^7t-nt 
section  on  "  P.ipi-rs  and  Paper-making  .Materi.ib 
by  Mr.  Snd.ill.  Mr.  G.  C.  Jones  contribuK-.  the 
sections  on  ".Mcohols"  and  "Wines  and  Potabk 
Spirits."  Both  these  seem  to  contain  all  the  data  ur. 
analyst  is  likely  to  need,  but  in  the  second  section 
something  might  have  been  said  regarding  the  anal}-- 
tical  work  on  rum  carried  out  in  recent  years  in 
Jamaica  and  British  Guiana. 

The  remaining  sections  are  those  on  "  Sugars  "  and 
"Starch  and  its  Isomerides,"  both  written  by  Dr. 
E.  F.  Armstrong'.  In  the  m.iin,  ili'-s.>  are  •  vccllent 
resumes  of  the  present  position  of  the  chemistry 
these  subjects,  and  the  omissions  are  of  a  triffing 
character.  In  the  first  "some  reference  should  havT 
been  made  to  llsc  detection  and  estimation  of  such 
glucosides  as  salicin  and  strophanthin,  used  in  medi> 
rim  .  hul  pii-,-,niIv  it  is  intended  to  ileal  with  these  under 
"  Uru^i  '  in  a  later  volume.  Under  "Starch"  no  men- 
tion is  made  of  the  analytical  characters  of  the  **sago 
substitutes "  that  are  now  prevalent  in  commerce. 
The  article  on  gums  in  this  section  is  little  more  than 
a  replica  of  that  in  the  third  edition,  and  it  is  unfor- 
tunate that  the  author  did  not  talce  tlie  opportimitr 
of  correcting'  the  errors  in  it. 

The  bunk  .-IV  a  whdle  is  very  well  edited,  but  ih.T? 
arc  a  few  curious  mistakes;  thus  in  three  places  tiK 
name  of  one  of  the  authors  ii  written  "Sdiliditinir." 
and  in  the  fourth  and  most  important  place,  vl; 
at  the  head  of  his  contribution,  it  is  given  a« 
"  Schlighting."  The  heading  of  one  section  is  printed 
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as  "Starch  and  Isomers"  in  the  list  of  contents,  and 
as  "Starch  and  its  Isomerides"  above  the  text  of  the 
•wctloil  itaslf.  Finally,  the  book  is  described  as 
'  nrinled  in  America."  Printers  in  the  United  StatM 
do  not  apparently  believe  that  "the  whole  is  grcntcr 
than  its  part."  T.  A.  H. 


TROPICAL  CUMATOLOGY. 

Handbtich  der  KUmatoJogie.  By  Prof.  Julius 
Hann.  Band  ii.,  Klimatograpbie.  i  Teil,  Klima  der 
Trofienxone.  Drttte,  wetentMch  umgearbeitste  und 

vermphrte  Auflapp.  Pp.  xii  +  426.  (Stttttgttt:  J. 
Engelhorn,  1910.)  Price  14  marks. 

THIS  is  the  first  part  of  vol.  ft  of  tiie  tfilrd 
edition  of  Prof.  Hnnn's  "  Handbuch  der  Klimaio- 
logte."  Vol.  i.  dealt  with  general  principles,  and 
we  now  come  to  lft^''d«tdtod  condderation  of  the 
Hmafps  of  difTcrrnt  parts  of  the  world.  The  volume 
before  us  concerns  itself  mth  the  tropics,  the  con- 
ridemtkm  of  temperate  and  pdar  regions  being^  re< 
'■iTved  for  subsequent  volumes.  Tlie  author  has  not 
confined  himself  strictly  to  the  area  lying  between 
norfh  and  soutii  of  Equator.  When  desirable 
he  has  gone  outside  this  rp.^ii  r  Rouplily  spealcing, 
he  discusses  that  portion  of  tlve  earth's  surface  which 
has  an  annual  mean  temperature  of  ao*"  C.  or  above. 

Tri'-  isotherm  of  this  value  may  be  taken  as  mnrkinf^ 
the  polar  limits  of  the  trade  winds,  when  definable, 
and  of  the  palm  tree. 

A  fjreat  part  of  the  book  is  taken  up  with  t.tbk^. 
interspersed  with  descriptive  paragraphs  taken  from 
die  iRititiga  of  travdiers  or  residMits  in  the  regions 
under  rf^-i«  \v.  The  tables  refer  for  the  most  part  to 
die  elements,  temperature,  and  rainfall,  but  where 
(he  data  are  availaUe,  tables  of  wind  direction  fre* 
quency,  humiditA-,  cloud  amount,  and  pressure  are 
added.  The  additional  matter  incorporated  since  the 
second  edition  appeared  in  iSiqf;  is  conMerable.  For 
some  areas  the  author  has  had  the  advantapR  of  cop- 
sultinfj  worlts  such  as  Captain  Lyons's  "  Physiography 
of  the  Nile  Basin,*'  but  for  others  he  has  had  to 
into  the  hvways  of  meteorological  literature.  Thi» 
labour  involved  in  collecting  and  working  up  the 
scattered  fragments  must  have  been  prodigious  even 
for  Indi^fatigable  a  \\orl<er  as  Prof.  Harm,  and  v.'c 
can  but  admire  and  marvel  at  iha  tlioroughness  with 
which  the  task  has  been  completed.  Mudi  time  has 
been  expended  over  the  calculation  of  true  means  of 
temperature  from  daily  extremes  or  from  readings 
at  fixed  hours.    Even  so.  Prof.  Il.mn  regards  many 

'  :hr  values  as  still  uncertain,  but  in  the  absence  of 
aih4uate  knowledge  of  tlx-  course  of  the  diurnal 
variation,  no  more  can  be  done  at  present. 

The  introductory  chapter  discusses  the  general 
characteristics  of  tropical  climate.  A  special  section 
is  devoted  to  its  physiological  action  on  tbe  human 
organism,  particularly  that  of  the  white  man,  and 
affords  an  opportunity  of  referring  to  the  recent 
advances  in  the  domain  of  tropical  medicine,  .\fter 
that  we  are  introduced  successively  to  West  Africa 
and  the  Congo,  East  Africa  with  Ae  Sudan,  the  mon* 
S4X>nal  area  of  Asia  and  northern  .Australia,  the  Pacific 
islands,  and  finally   to  tropical  America. 
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OUR  BOOK  SHELF. 

The  Fourth  Dimtiuion  Simply  Explained.  Edited  by 
Prof.  H.  P.  Manning.  Pp.  251.  (New  York: 
Munn  and  Co.,  Ltd.,  1910.)  Price  1.50  doftars  net. 

'I  hI'RF.  are  few  taihuieji  which  have  done  more  to  mis- 
lead the  unscientific  public  than  the  misconception 
known  as  the  fourth  dimension.  1  he  use  of  this  term 
is  calculated  to  convey  the  false  impressioos,  first, 
that  hypergcometry  is  limited  to  space  of  four  dimen- 
sions insie.-id  of  being  extendrl  1  >  space  of  »i 
ihmtnsions  \\  here  n  is  any  positive  integer;  second, 
that  even  not  goin^-^  beyond  lour  dimensions,  there  is 
one  particular  coordinate  called  the  fourth  dimension 
which  stands  out  from  the  rest,  and  akiie  is  worth 
considering. 

Now  so  long  as  we  regard  four-dimensional  space 

as  n  geometrical  conception,  there  is  no  dIfTerence 
between  its  fourtii  dimension  and  its  first,  second,  and 
third  dimensions,  just  .ts  in  ordinary  solid  geometry 
there  is  no  third  ditnensii^n  distinguishable  in  any 
respect  from  a  fint  and  second  dimension.  On  the 
other  hand,  as  soon  as  we  introduce  the  concept  of  a 
fourdi  coordinate  differing  essentiatty  from  tlw  otiter 
three,  this  coordinate  ceases  to  be  a  geometrical  con- 
cept ioti,  and  may  be  taken  to  represent  time,  density, 
or  anything  else  we  like. 

Some  Aiiitrican  who  had  some  money  to  ^et  rid 
of  and  had  no  better  use  for  it  offered,  m  the 
Scientific  Atnmcait,  a  prize  of  25Z.  for  the  best  poputar 
explanation  of  tfce  fourth  dimension,  and  the  present 
volume  is  a  collection  of  selected  essays  that  were 
submitted  in  the  competition,  with  an  introduction  by 
Dr.  Henry  P.  Manning.  It  must  be  admitted  that 
what  the  authors  have  written  is  mostly  sensible  and 
reasonable  enough,  and  in  no  way  contradicts  the  re- 
marks that  have  been  made  above.  U  the  book  had 
been  brought  out  under  the  title  "Hyperspaoe  Simply 
Explained,"  and  the  titles  of  those  essays  whm  the 
wolds  occur  had  been  altered  by  the  substitntion  of 
"four"  for  "the  fourth,"  the  utility  of  the  book  would 
have  been  considerably  increased.  It  contains  very 
little  th»t  can  l>e  desonbed  as  uiueUntifig, 

Diagram  shc'-u'ing  the  Classifnatint:  of  the  Elements : 
Periodic  Arrangement.  Size  04x68  inches.  (Lon- 
don :  Uaird  and  Tatlock,  Ltd.)  Price,  mounted  on 
cloth,  rollers,  and  varnished,  25.*. 
The  "periodic"  classification  of  the  elements  plays 
such  an  important  part  in  courses  of  inorganic  chem- 
istry for  students  that  a  large  wall  diagram  illustrat- 
ing this  classification  has  now  become  a  prominent 
feature  in  the  equipment  of  the  chemical  lecture 
theatres  of  colleges  and  technical  institutions.  Such 
diagrams  have  usually  had  to  be  prepared  by  the  staff 
of  tlie  department  concerned.  Many  teachers  of 
i  hr  niistry  will  therefore  welcome  (he  is^ue  of  a  large 
printed  chart,  suitably  mounted  on  stout  linen, 
giving  the  uSual  periodic  classification  of  the  elements 
with  their  names  and  atomic  weights.  The  lettering 
is  bold  and  clear,  although,  perhaps,  a  little  wider 
spacins:;  mii^lu  have  been  allowed  with  advantage. 

The  cli.iri  lails  to  show,  however,  the  differentiation 
of  *aili  viiiii  il  group  into  "odd"  and  "even"  seric'S. 
From  .«  teaching  point  of  view  there  is  much  to  be  said 
for  placing  the  helium  and  argon  group  of  element? 
before  the  alkali  group  and  not  after  the  halogens. 
The  mediod  of  dassification  used  for  die  iron-platinum 
group  is  perhaps  not  quite  the  most  satisfactory  one, 
though  this  is,  of  course,  at  present  largelv  a  matter 
of  individual  opinion.  TTie  chart  as  a  wnolc  would 
prohablv  gain  in  clearness  by  replacing  in  future 
issii>  -  tiie  names  of  the  elements  lAr  their  customary 
symbols. 
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Apiart  from  the  relatively  minor  point*  just  men- 
ttwied.  the  diart  will  probably  prove  of  considerable 

sen'ice  to  lecturers  of  chemistry  by  reticvlnpf  thcni  of 
the  necessity  of  preparing  the  large  diagram  illustrat- 
ing the  [»  riodic  cLissificatmn  which  is  IWV  OIKnttal 

for  riavs  trarhiiiij  of  chemistry. 

Lcitfadeti  der  Biotogie  fiir  die  Oberklasscn  hoherer 
Lehranstalten.  By  Dr.  O.  Rabes  and  Prof.  E. 
Lowenhardt.   Pp.  (Leipzig:  Quelle  and 

Meyer,  19  lo.)   Price  3  marks. 

Tills  book  is  iniciuii-d  for  tin-  use  ol  i)Li)iik  who  have 
already  had  a  certain  amount  ot  biological  trainin^^ 
in  school.  It  covers  a  verj'  great  deal  of  ground  in  a 
very  superficial  manner,  but  in  the  hands  of  a  capable 
teacher  it  diould  serve  as  a  good  foundation  for  an 
extremely  interesting  course  of  general  tNoIogy.  It 
commences,  in  what  we  conceive  to  be  a  very  logical 
ninnticr.  with  a  j^eneml  account  of  th':^  ct-11,  but  the 
tact  that  th.is  occupies  less  tlian  one  iia^'e  is  typical 
of  the  saperficial  nu  li nd  of  treatment.  A  few  uni- 
cellular orj^inisms  are  then  dealt  with,  chiefly  from 
the  physioloj^ical  point  of  view. 

The  RijfK Ttil  physiology  of  multicellular  organisms 
comos  next,  and  the  first  part  concludes  with  a  de- 
scription of  sevenbeea  typet  of  plants  and  animahi, 
ranging  from  bacteria  to  the  bean  in  the  vegetable 
series,  and  from  ParamcBcium  to  fhf>  mbbil  ninotij^st 
animals.  The  descriptions  und  ilhistrations  of  these 
-srvcnifcii  i\pi.">  occupy  twentv-six  pagesi  The  type 
systctTi  lias  bccoinr  almost  vrsliLjial. 

The  second  part  of  ihi-  book  is  devoted  to  the 
dependence  of  orj^anisms  upon  their  environment 
(oeoology),  induding  geographical  distribution  and 
an^appeodia  on  the  geological  history  of  plants  and 
animals  and  the  theory  of  descent.  The  third  part 
deals  with  man,  mainly  from  the  physiological, 
ethnological,  and  palxontolo^ical  points  of  view. 

The  book  is  vfTv  copiouslv  arui  adinirahlv  illus- 
trated, but  four  or  live  volumes  of  its  size  would  be 
required  to  do  justice  to  the  subject-matter. 

7'arr  and  McMuffy's  Geographies.  The  Five  Book 
Series.  First  part.  Home  Gei^raphy.  Pp.  xi+tia. 
Price  2S.  6d.  Second  part,  The  Earth  as  a  Whole. 
Pp.  is +168.  Price  2s.  6d.  Third  part,  North 
America.  Pp.  six +  469.  Price  4$.  6<f.  Fourth  part, 
General  Geography,  South  America  and  Europe. 
Pp.  xvii+378.  Price  3$.  Fifth  part.  Asm  and 
Africa.  Pp.  ix  +  214.  Pricf  2s.  6d.  By  Prof.  Ralph 
S.  Tarr  and  Prof.  Frank  M.  McMurry.  (New 
York:  The  Maemillan  Co.,  1908,  t^io.) 

Tub  authors,  who  are  well-known  writers  on  ^reo- 
graphical  subjects  from  the  ptiint  of  view  of  tlic  school, 
nave  evi<i«  [itlv  taken  i^reat  pains  to  adapt  themselves 
to  the  needs  and  capabilities  of  youiip  [jupil's.  On  the 
whole,  they  have  been  successful  in  protbicini,'  a  good, 
workable  course  of  school  geography.  Written 
primaril)  for  American  boys  and  girls,  great  promi- 
nence is  given  to  the  geography  of  the  United  States 
and  less  importance  to  that  of  the  British  Isles. 
When  it  is  pointed  out,  however,  that  while  230  pages 
are  devoted  to  the  United  States,  the  British  Isles 
are  dis()Ox,  d  of  in  35  pages,  it  w  ill  h<-  seen  thst  the 
volume.s  ire  hardlv  suitable  for  adoption  as  class- 
books  in  our  schools.  I^ut  thev  slundd  prove  of  great 
assistance  to  our  teachers  in  showing  how  geography 
may  bo  taught  in  a  way  to  arouse  interest  and  develop 
thought.  Every  part  is  well  and  profusely  illustrated 
with  views,  diagrams,  and  photo-relief  maps.  In 
addition  there  are  numerous  coloured  political  maps, 
but  no  use  appears  to  be  made  of  coloured  orographical 
maps. 
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LETTERS    TO   THE  KDITO!' 

[Thf  Editor  does  not  hold  himteif  responsiblf  Jor  of>tniont 
expressed  by  his  correspondrnts.  Neither  can  he  undcrtakt 
to  return,  or  to  correspond  with  the  writers  of,  tejectti 
tnanuscripts  intended  for  this  or  any  other  part  of  SaXUBK. 

iVf>  nntirf  is  t'lhcn  of  arronvrr^out  crn-!fv,itr^icaf:f>r^^ .] 

Koch  s  DiBcoveiy  of  trie  Method  ot  Piaic  cuiiure  of 
Micro-organisms. 

Keauing  the  interesting  notice  of  Robert  Koch  whii^b 
appeared  in  Nature  of  June  3,  I  was  reminded  of  an 
incident  mentioned  concerning  his  early  scientific  care«r  in 
the  preface  to  Cohnh^im's  "  G«samtnelte  Abbandlungen. " 
Cohnheim,  the  pioneer  of  what  has  been  sometimes  tertncii 
physiological  patholog>-,  died  in  18S4  at  the  early  age  oi 
forty-five.  The  preface  to  his  collected  works,  publish<-d 
in  the  following  year,  contains  a  charmingly  writfn 
memoir  of  him  from  the  pen  of  his  friend  W.  Kiihne,  ih"- 
accomplished  Heidelberg  physiologist.  The  oUtitory  notic^ 
of  Koch  in  Natvme  rightly  stressed  the  immense  value  t« 
bacteriology  Of  his  invention  of  the  plate-method  for 
obtainiog  pure  cultures  of  mictof^'^'r^anisms.  The  incideat 
reported  by  Kiihne  in  his  memoir  of  Cohnheim  has  refer- 
ence to  that,  and  to  Cohnheim 's  contact  with  Koch  io 
consequence  of  it  in  the  year  1S75.  At  that  time  Cohn- 
heim was  already  full  pofessor  of  pathotogy  in  the  Uni- 
versity of  Bresltui,  and  his  brilliance  as  an  investigator 
was  already  attracting  to  his  laboralory  men  of  promise 
from  all  parts.  Koeb,  On  the  other  ham,  was  in  countn 
practice  in  Silesia,  and  quite  unknown  to  tfje  scientif.r 
world.  Koch's  discovery  of  the  plate-method  led  to  Cohn- 
heim'a  discovery  of  Kodi,  and  the  enthusiasm  and  remaik- 
■ble  premsieo  at  once  shown  by  the  young  professor  of 
pathology  rsgsrdlng  his  unknown  compeer,  oafir  two  years 
younger  than  himself,  are  strikingly  toU  by  Killme-  His 
words  run : — 

"  In  November,  1875.  Robert  Koch  wrote  begging  Cohn, 
the  celebrated  botanist,  ProfesMr  of  Botany  hi  the  Uni- 
versi^,  to  look  at  cultures  of  anthrax  badlH  wUch  he 
(Kodi)  had  pMpani  pure;  and  for  that  purpose  Kocfa 
went  to  Breriaa  to  see,  him.  Cohn  had  had  many  tSeaoiiM 
and  disappointing  eipsrieoees  of  cultures  of  pathogecik 
organisms  bioq^  to  him  with  the  assertion  that  thef 
were  of  pure  and  iaolatad  species;  in  the  present  Instance 
he  naturally  U3i  at  first  Dttle  coalklenee,  but  after  inier- 
vlewiag  Koch  he  sent  a  messenger  to  tite  Pathologkal 
Institute  askhig  aomeone  to  come  ow  because  a  trfotor, 
1^.  Koch,  had  something  to  show  which  was  '  quite  r^ght 
and  very  interesting.'  In  the  Pathcdogical  Inatitutc 
,  Weigcrt.'Cohnhebn's  assistant,  was  about  to  perfotm  sa 
i  .lutopsy;  Cohnheim  himself  therefoio  went  aeroos  to  the 
Botanical  Labomtorv,  and  when  he  returned  ha  said,  *  Hov 
leave  off  esery thing  here  and  go  over  Ib  Kach.  The  mia 
has  made  a  tremendous  discovery,  wMek  lor  its  lim^liehT 
and  its  acenraqr  of  method  deaerves  adodratton  all  the 
more  because  Koch  himself  it  BHtig  entirely  remote  frooi 
sdeatifie  intereourse,  and  hat  done  it  aS  by  hfmsdf  an< 
fini^ied  it  right  out.  There  is  notiting  whatever  tt  adt 
to  it.  I  regard  It  as  the  greatest  diaeovety  io  the  whole 
field  of  bacteriology,  and  ibelievt  Koch  edll  surprise  m 
.ill  in  times  to  come  frith  further  diacovettsa  and  put  u* 
.ill  to  the  blush  for  our  laurels.* " 

Perhaps  this  picturesque  referenee  to  a  tnmlnff  point  in 
Koch's  earlier  career,  being  contained  !n  a  volume  Bltb 
likely  to  be  sought  for  information  about  him.  mi^ 
escape  the  notice  of  lonw  wliom  it  would  intn-est,  espettal|t 
at  the  present  time.  C.  S.  Shwrinctok. 

The  University.  Liverpool. 

Crocodile*  and  Sle*pinc  Sielmes*. 

In  the  obituary  notice  of  Prof.  Robert  Koch  in  N.*mi 
of  June  3  (p.  404),  it  is  stated  that  "  Koch  suj;g»»sted  th.i; 
the  crocodile  might  be  the  reservoir  host  of  the  trypar')- 
some  that  gives  rise  ...  to  sleepinig  sickness."  This  i« 
a  statement  that  has  b  -jn  in.ido  v>  ry  often,  espfxially  :• 
tI^'^  dailv  Pre<is.  hti'  uhich  i,  frn  niy  pnrt,  have  never  b*'' 
ab!  '  m  V'-rifv,  alr'iough  I  havf  somo  acquaint arx.  ?  with 
Koch's  writings  on  the  subject  of  sleeping  sickness.  Sisct 
this  idea  has  been  attributed  so  often  to  Koch,  It  is  daabt- 
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leas  safe  to  aflmme  that  there  is  same  foundation  for 
doing  wa,  and  1  chouki  be  very  glxt  >o  tearn  when  and 
where  Koch  made  the  suggeeHon  that  the  crocodile  is  a 
reservoir  hoA  lor  «leepin«  ticfcnett.  The  point  i*  merely 
one  of  historical  and  bibhographtcal  interest*  since  in  his 
latest  writino  Koch  expressly  repudiated '  tlM  idea  of  any 
*udi  connecnon  between  crocodiles  and  sleeping  sickness 
(see  Naturb,  Pd>ruary  i8,  1909,  p.  458,  and  Slay  5,  1910, 
p.  379 ;  also  the  Bulletin  of  the  Sleeping  Sickness  Bureau, 
Mo.  11,  November  5,  1909,  p.  footnote). 

E,  A.  MiHcuiK. 
Lister  Insdtute  of  Preventive  Ifedtclnei  Chelsea 
Gaidenst  S.W.,  June  8. 


I'kof.  Mischin's  letter  com' s  ai;  .1  r.  iiilnclcr,  so  often 
repeated,  and  apparently  not  too  of:*n,  that  one  should 
verify  unf 's  r(>I('f em es,  I  h.iel  rrad  a  I>;atiiiig  article  in 
the  Ladcft  o(  Oi  tuV"-i  30.  if)(.9,  on  th--  work  ot  the  German 
Commission,  but  I  ii.id  iKit  ri  fi  ind  to  the  ori{;inal  report, 
and  1  aai  a/f.ii'i  th;u  ilie  stalement  that  the  Glosuna 
palpalis,  on  occaMeni,  ta:;es  its  nutrinv_-fit  from  the  unpro- 
tected parts  of  tlir  croL. ililc  led  m<-  soni'-what  ;i?trnv  as  to 
ni<-  i\int  sij^tiitif.mti-  of  Koch's  observations  and  rccom- 
in(^ndati(>n<i.  I  ai:i  j^lad  that  Prt>f.  Minrhin  lias  diri-ctcd 
attention  to  th-  matti  r.  .Uy  cxi  us*'  must  bp  that  tho  article 
had  ffi  he  in  the  hands  oi  the  tditor  within  a  fpw  lumrs 
tif  mv  rireipt  of  a  rc-directed  tcrcf{ram,  and  that  I  had 
to  depend  upon  my  memory  for  alm<i>t  >  vr  r>  thinfi  hot  a 
few  dales  and  data  which  appear  in  '  U  '  r  i^t  's  " 

Tub  Writes  of  tub  Article. 


The  Eaitb  ard  Comets'  Tails. 

In  spite  of  the  unreserved  predictions  of  astronomers,  the 
cnrth  did  not  pass  through  the  tail  of  Halley's  comet  on 
May  iS-iq,  nor  subsequently.  The  tail  as  seen  in  the 
morning  sky,  previous  to  the  transit  of  the  comet  across 
the  sun's  disc,  appeared  like  a  long  and  straight  beam  of 
light  stretching  from  the  horizon  to  Aquila.  It  was  noticed 
from  day  to  day  that  the  tail  was  practically  fixed  in 
position  in  the  sky.  We  rather  expected  the  tail  to  get 
nearer  to  Venus  and  Saturn  as  the  comet  approached  the 
«.-cliptic,  but  it  remained  stationary.  On  the  morning  of 
transit,  May  iS-!>),  the  tail  was  unchanged,  but  a  second 
branch  to  thr-  south  was  now  noticed.  It  joined  the 
northern  branch  to  the  east  of  the  Square  of  Pegasus. 
Unfortunately,  this  southern  branch  was  near  the  zodiacal 
light,  and  only  distinguished  from  it  with  difficulty. 

Both  these  tails  were  seen  morning  by  morning,  in- 
cluding this  morning  (May  Z2,  Civil  day),  but  they  have 
diminished  in  brightness,  and  were  difficult  to  see.  Further 
observation  of  these  will  be  impossible,  because  of  the 
moon  remaining  above  the  horizon  until  after  dawn  during 
the  next  ten  days.  The  whole  eastern  horizon  where  the 
tails  meet  and  where  the  zodiacal  light  is  was  suffused 
with  a  dim  and  indefinite  glow,  which  was  particularly 
noticeable  on  May  18-19  '"^  S0-9I.  This  glow  was  not 
so  drfinitc  in  boundary  as  the  zodiacal  light.  When  the 
compt  was  seen  on  the  evening  of  May  ao  we  were  sur- 
prised to  see  it  had  the  ordinary  tail  pointing  away  from 
thr:  sun  as  usual.  It  had  been  noticed  for  several  days 
that  in  the  neighbourhood  of  the  sun  the  sky  was  not 
so  blue  usual,  but  this  was  the  case  even  a  wrck  before 
the  tran.sit,  and  is  probably  merely  a  meteorological  pheno- 
menon. This  brief  summary  of  the  f.nrts  will  suflire  here : 
the  observations  in  detail  will  be  publislied  elsewhrrr. 

We  have  now  to  explain  the  reason  why  the  ai  th  did 
not  pass  through  the  tail  of  the  comet,  and  why  the  tail 
broke  up  so  that  some  of  it  was  left  in  the  morning  sky, 
witere  it  remains,  and  is  slowly  losing  its  luminosity,  and 
some  (or  another  tail)  ap|>eared  in  the  evening  sky.  It 
Is  w>'!!  known  that  a  comet  under  the  sun's  radiant  action 
f[  d{.  not  ..ttempt  to  define  it  more  closely)  expels  corpuscles 
towards  the  sun  which  th"  ««m  repels,  and  these  luminous 
corpuscles  form  the  tail.  I  his  proccs  goes  on  even  when 
las  in  the  ca.'ie  of  Halley's  coittet}  the  distance  between 
the  comet  and  the  SUA  exceeds  die  distance  of  the  earth 
from  the  sun.  If  the  nearer  planets  do  not  show  tails  it 
is  because  these  corpoades  have  bcm  shrd  by  the  planets 
ages  ago.  In  short,  •  comet  and  a  planet  under  the 
radiant  action  of  the  sun,  and  the  sun  itself,  all  repel 
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these  corpuscles.  This  being  so^  it  is  impossible  for  the 
earth  to  go  through  the  tatF  of  a  comet— it  nmply  repels 
the  tail,  and.  as  a  eontetfuencei  instead  of  a  passage 
through  itt  a  disrupdon  near  the  time  of  passage  must 
occur,  one  part  being  left  in  the  (in  this  case}  morning 
sky.  whilst  a  new  one  is  developed  in  the  evening  sky. 
Here  I  may  remark  that  on  the  evening  of  May  ao  the 
measured  length  of  the  new  tail  was  19*,  on  May  si  32*, 
and  on  Mtnr  »  it  was 

Againi  the  earth  ia  bcrnibarded  with  meteorites,  which 
are  also  throwing  off  corpuscles.  These  will  be  repelled 
by  both  eardi  anid  sun,  so  that  if  we  look  at  the  part  of 
the  sky  opposite  to  the  sim  we  ahoiifal,  and  do,  see  the 
faint  tail  thus  formed  which  Is  known  as  die  Gag^ 
aehein.  This  simple  theory  esplaine  all  the  facts  of 
observation,  and.  if  it  It  correct,  will  sav«  nerwout  ln> 
^irtduala  eoniN  worry  when  the  next  near  appcoach  a 
comet's  tall  !t  imminent.  R.  T.  A.  Iwmn. 

Transvaal  Ob'i'-rvatory,  May  22. 

i\S,  Mr.  11.  C  Rccv'f,  of  Lorentzville,  under  date 
I  .May         li.i-.  srnt  me  a  !■  tt.  r  i  isnveying  the  same  idea. 

He  says  : — "  Whatsoever  nature  the  stress  between  the  sun 
I  and  the  comet  may  be  which  causes  the  repulsion  of  the 
tail  .  .  .  the  same  stress  must  also  exist  between  the  earth 
and  the  comet  .  .  .  under  these  circumstances  the  earth 
could  not  possibly  pass  through  the  comet's  tail." 


I  On  the  morning  of  May  19,  at  between  4  and  4.30  a.m. 
standard  Indian  time  (si  hours  from  Greenwich),  die  tidl 
of  Halley's  comet  couid  be  seen  stretching  as  far  as  die 
Milky  Way  near  Sagittarius,  if  not  bnond.  The  tail  was 
mudi  fidnter  than  it  bad  been  two  or  wree  days  previously, 
but  was  still  quite  ^tinet. 

In  the  constellation  Sagittariue.  however,  a  dark  band, 
like  a  shadow,  stKteiied  (Uagonally  right  acraaa  the  tail 
upwards  from  coat  to  aoutfa  at  «i  acute  an^  of  about 
;  itf  to  30P  widi  the  dbeetion  of  the  tail.  The  edges  of  the 
band  were  appraaimately  straight  and  parallel,  and  the 
width  of  die  band  wan  pnfaaps  two  or  three  degrees. 

No  liuniaoalty  oanld  be  noticed  wldiin  the  band. 

if,  as  seema  prabahle,  the  t^l  was  then  entering  into  tite 
:  iha<fa>w  of  die  eardi,  it  would  appear  that  at  anv  rate 
the  major  pottkm  «f  the  Ught  of  die  tail  was  R^t  reflected 
from  the  ana.  A.  S.  Himiit. 

Government  Collie,  Ldiore,  PuiUab,  May  aii. 


The  Terra  "  Radian  "  in  Trtgonometry. 

Nature  of  April  31,  containing  Mr.  Thomson's  letter, 
has  just  reached  me,  and  I  hasten  to  say  that,  had  I  known 
that  his  father  had  ever  claimed  to  have  originated  the 
word  "  r.idian  "  I  should,  of  course,  have  mentioned  the 
claim  in  my  communication  to  Natitre  of  April  7.  As  a 
matter  of  fact.  Prof.  Thomson  never  did  so  in  my  presence, 
and  he  certainly  Inaw  shortly  after  he  came  to  Glasgow 
that  I  had  on  my  own  initiative  proposed  the  word,  and 
had  made  use  of  it  for  some  years.  One  day  when  I  met 
him  accidentally  he  told  me  that  he  had  found  a  college 
student  wlw  had  been  a  pupil  of  mine  using  the  word 
"  radial  "  for  a  unit-angle,  and  that,  while  agreeing  with 
me  as  to  the  need  of  such  a  word,  he  had  doubts  as  to 
the  suitability  of  the  terminal  syllable.  My  reply,  as  may 
be  guessed  from  my  recent  communication,  was  that 
"  radial,"  "  radian,"  "  rad."  had  all  something  to  be 
.<iaid  for  them,  and  I  referred  htm  to  my  letter  to  NaTOKB 
dated  April  4.  1^70.  On  at  least  two  subseouent  occasions 
we  spoke  of  surh  jhings,  and  he  supported  Oie  termination 
-an  in  this  particuUir  case,  because  of  a  supposed  analogy 
with  the  geometrical  term  "median."  All  this,  you  wiu 
see,  does  not  preclude  the  possibility  of  an  independent 
origination  of  the  term  by  him  in  July,  1871,  as  stated  by 
Mr.  Thomson,  and  I  ther'forr  rrrsrt  that  here  there  is 
no  chance  of  me  having  the  satisfaction  of  seeing  the 
print  d  word  in  the  Calendar  of  Queen's  College,  Belf.-t.st, 
for  i>^7i-4- 

May  I  direct  attention  to  the  fact  that  In  justification 
of  his  letter  Mr.  Thom.-ion  unfortunately  represents  me  as 
saying  that  it  was  in  1874  that  "  the  word  was  finally 
adopted  "?    This  is  quite  incorrect.     If  he  will  kind^ 


Digitized  by  Google 


46o 


NATURE 


[juHif  i6,  1910 


glance  at  my  letter  again,  he  will  see  that,  speaking  of 
the  various  forms  which  I  had  used  or  had  under  con- 
sideration during  the  preceding  five  years,  1  said  that  in 
that  year  (18741  "  the  form  radian  was  definitely  adopted 
mc."  It  is  the  words  form  and  by  me  that  here  make 
all  the  difference. 

The  same  mail  steamer  which  brought  Mr.  lliomson's 
letter  brought  for  delivery  a  few  hours  later  a  tattered 
copy  of  the  third  edition  of  Todhunter's  "  Plane  Trigono- 
metry," sent  to  me  as  evidence  of  a  still  earlier  use  of 
the  word  "  radial  "  to  denote  the  unit-angle  in  question. 
This  tnt-book  was  the  property  of  a  pupil  of  mine  in  1867. 
and  it  contains  in  my  handwridog  of  Uiat  date  the  words 
"  I  radial  =  180°/ V,  i' degree*»/wa  rad."  When  next  in 
England  I  shall  offer  It  for  your  own  and  Mr.  Thomion's 
inspection.  Thos.  BCuib. 

Cape  Town,  South  Africa,  Ifajr  11. 


I  siMtl.  he  v(  ry  plfasi  d  t'l  s.nd  Dr.  Mulr  a  copy  of  my 
fiirh"^! 's  rx.Ttii'iiation  questions  of  June,  1873,  containing 
th?  word  tad\ai\  ;  ^nri  \v;v  i;  Di  .  Muir  returns  to  I'nt^l.incl 
1  should  til;r-  to  siiow  hiin  ;ny  fathir's  c-opy  oi  the 
"  Impijr'iil  l')ictionar\  "  f oiit,T;ni iig  a  note  in  his  own 
hand  saving  that  he  had  proposed  the  word  in  July,  1871. 

~   ha 


So  tar  as  I  know,  he  did  not  meet  Dr.  Muir  until 

to  Glosi'rr.v  in  r>r«obfr,  1S73. 

It  thus  .ip;n-ar.s  lliiil  niiiiinj  was  tlhiu:^lit  of  iiid'  [v-ridiTi;Iy 
V'V  iJr.  Muir  and  mv  fath'-r.  and,  wliat  is  rcallv  :n(>re 
important  than  th"  rxart  frum  cjf  th"^  iiamf.  thfv  both 
indep<>ndc-ntly  thought  of  the  necessity  of  giving  a  name 
to  the  unit-angl-  James  Thomson. 

33  Wentworth  Place,  Newcastle^n-Tjrne.  June  i. 


The  Nutritive  Value  of  Black  Breed. 

In  the  itsue  of  Natcke  for  June  2  (p.  39$)  there  is  a  ktter 
from  a  correspondent  in  reply  to  the  article  on  **  The 
Nutritive  Value  of  Black  Bread."  The  correspondent 
points  out  that  the  writer  of  the  article  o\-er looked  one 
all-important  question,  \\t.  how  much  of  the  nitrogen 
present  in  each  form  of  bread  is  actually  dig<?stcd?  In 
the  original  article  the  writer  complained  that  misleading 
•tatements  were  made  by  some  politicians  during  the  last 
Parliamentary  General  Election  with  reg-vd  to  German 
black  bread.  No  doubt  some  of  your  readers  expected  to 
see  a  letter  or  two  in  tfpl\  tii  this  complaint.  There  has 
not  been  one. 

Now  what  are  the  facts  with  re^^ard  lo  G- rman  black 
bread?  What  the  people  of  the  L  nif-d  Klniidom  care 
about  is  what  their  broad  will  coet.  They  do  not  care 
whether  that  bread,  which  tha  Cemians  themselves  call 
"black  bread,"  is  black,  or  brown.  Or  grqr.  The  follow- 
ing are  the  prices  obtained  from  A  large  bakery  in  the 
town  of  Elbcrfeld  last  December ; — i 


Finest  wheat  flour 
Wheat  flour 
Best  r^-e  flour  ... 
Amfnunltion  flour 
Coarse  rye  flour 


p.  icr  Ifr 

14  •(>•. 

^. 

...  a  8 

•"  *  5I 

...      ...  3  \\ 

  I  10 

  (  9i 


BrMd. 
De^pion 


Prk«  Mr 

White  bread,  nada  with  mile  and  wheat  flour  9J 

Fine  bread,  made  of  wheat  and  water         >•■  S} 

Rye  bread,  pure    6 

Rye+wlieat  U  wheat-i-i  rvc)   6 

Rye-l-wheat  (|  wbeat-t-f  rpt)   o 

Mnmunttion  bread     5} 

Black  brend  ...       ...       ...       ...       ...       ...  5 

From  the  above  figures,  which  have  never  been  challenged, 
your  readnrs  can  dr.iw  tlielr  own  toiulusions. 

Protectionists  ar*»  most  anxious  to  provi-  that  rye  bread 
is  good,  an;  ;!>  suggest  that  it  is  pr- ferrcd  to  wheat 
bread.  Free  Traders  never  denied  that  rye  bread  was 
good.  They  stated  that  it  was  an  inferior  bread  to  wheat. 
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and  that  the  chief  reason  for  its  use  in  Germany  was  it» 
lower  price  in  comparison  with  wheat  bread.  Rye  costs 
less  than  wheat  in  Gcrnuuty,  and  this  is  a  proof  that  it 
is  an  inferior  grain.  The  bread  which  is  reckoned  th* 
finest  bread  is  wheat  bread,  all  the  world  over,  and  in  the 
best  hotels  in  Germany  it  is  regularly  served  with  alt 
meals.  On  account  of  the  duty  the  price  of  wheat  bread 
is  too  high  in  Germany  for  working-class  people,  and  they 
buy  breads  made  from  mixtures  of  cheaper  grains,  accord- 
ing to  price.  The  "  black  bread  "  in  ElberfeW  is  made 
from  a  very  coanefy  ground  rye  flour,  and  it  is  sold  and 
spoken  of  as  "  bitdc  bread,*'  althongh  it  is  a  very  dark 
brown  in  colaur.  Fud  Smith. 

9»  Halsbury  Road,  Fairfield,  Liverpool,  June  4. 


It  is  assumed  in  the  letter  that  the  whole  difference  in 
price  is  due  to  the  duty  on  wheat.  But  an  examination  of 
the  figures  given  shows  that  the  cost  of  the  various  br»-ad« 
is  not  closely  proportionate  to  the  price  of  the  flours,  and 
it  would  s^rm  that  the  bakers  t.ike  a  much  larger  profit 
on  the  whcaren  bread.  Indeed,  this  must  certainly  be  so 
unless  the  yield  in  bread  from  a  given  weight  of  rye  flour 
is  mudl  Iwger  dun  from  a  similar  weight  of  whealea 
flour,  a  point  upon  which  00  infonnatlon  is  to  hand. 

The  WvTttt  or  Tint  Articu. 


The  Recoil  of  Radium  B  fiotn  Radium  A 

WiiES  radium  A  is  transformed  into  radium  B,  the 
process  is  accoiii;ianifd  by  the  expulsion  of  an  a  particlr 
It  has  been  shown  tliat  in  these  circumstajices  the  atom 
of  rndiutii  B  recoils  from  the  a  partitle  with  consideraW- 
velocity,  as  is  to  be  expected  from  a  consideration  of  th>- 
mrimriiTun;  ol  the  System. 

Some  experiments  hnve  recently  b'en  made  to  determine 
whether  radium  B  is  charged  wlien  it  recoils,  and.  if  so. 
to  ascertain  the  sign  oi  ihc  charf^e  carried  bv  it.  Measure- 
ments to  d!  t'Tmine  whethi  r  the  radium  U  was  deflected 
when  passinj.;  through  an  idrctrostatic  tleld  revealed  the 
fact  that  St  !''a-.t  some  of  the  .atoms  of  tliis  prodjct,  00 
formation  from  radium  .A,  carried  with  them  <i  ;v>sitiv< 
charge  wh' n  projfi  t-'.f  tliroui^li  a  hii^h  vai  uum.  Kxpcri- 
ments  were  thr-refore  made  to  measure  the  magnituJ'"  of 
the  deflection  sutlertd  by  the  atoms  o(  radium  H  w;  -i 
projected  through  an  electric  field  at  ripht  angles  to  the 
direction  of  motion  of  the  paititrles. 

Now.   sinee  the  a  pr»rT;rhs   from  radiuiri   A   tr.ivel  with 
a  \i-lor:ry  of   1-77  \ii>''  i- ■n'iai'-ln  s  p  r  s-  iond.  the  recoil- 
ing atoms  of  r.'idium  U  sliuuld  have  a  Vt  lor i;y  of  3-3Xjo" 
centimetres  per  s'L-ond,  on  the  assumption  th.tt  the  atomic 
weight  of  radium  B  is         .ind  fhaf  of  thi;  a  particle  4 
The  d'-tl' i  tion  to  be  expected   vvii'm  -uiij-rtin;^   the  recoil 
particleii  to  a  field  of  known  strcn^'th  can  easily  be  calcu- 
l.ited  if  it  be  assumed  that  •■.irh  jiarti  1"  cariies  one  atomic 
charge,  or  half  that  rnrrii  rl  hv  an  o  part  ch-.     The  result* 
I  of  the  '•\p'-riiii'-nts  tcj  dftl' rt  the  radmrn   H  in  :in  clectrr>- 
!  static  field  were  consistent  with  this  thenrv  of  the  phemv 
I  mena,   but  the  exp^riir. -nt.il  ditTicultii-s   w  -rc  such  .is  to 
prevent  us,  so  far,  from  makinj^  very  accurate  det'>rm:nn- 
tions. 

Before  attempting  to  m.il:i'  tliisi-  nuasurements  with 
:  greater  accur.icy,  it  was  thought  of  i:r..-rrst  to  invest-gat'^ 
the  deflection  of  radium  B  in  a  magnetic  field.  This  ha* 
I  been  done  by  Mr.  E.  J.  Evans  and  one  of  us,  and  th*- 
results  obtained  sitow  that  when  radium  B  recoils  through 
a  magnetic  field  the  dcil'  i  lion  suffered  by  tfac  particktls 
of  the  size  to  be  expected  from  theory. 

Taken  together,  the  results  of  the  electrostatic  and  niac- 
nelic  deflections  of  the  atoms  of  radium  B  after  recoil 
leave  little  doubt  that  the  atomic  weight  of  radium  B  is 
it)  the  neighbourhood  of  ion,  that  this  product  carries  with 
it  on  recoil  a  sirifjle  positive  atomic  charge,  and  that  th» 
velocity  of  the  particles  is  of  the  order  of  magnitude  to 
Iw  expected  from  considerations  of  momentum.  It  is, 
hitwever,  hoped  that  subsequent  experiments  may  lead  to 
a  determination  Of  these  important  quantities  widi 
accuracy.  W.  MaKOWE*. 

S.  Ross. 

fliysical  Laboratory.  The  University, 
Manchester,  June  to. 
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Curve  Tracing  and  Curve  Analysis. 

Itit  fevii  w  of  a  tKxik  on  pratiital  curvL-  tracing  in 
Nature  of  June  <j  is  tan;alisinC  to  one  who  Jut  in 
th»?  tf'.ist  intiristid  in  drawing  the  graph  of  an  equation, 
iiut  wlio  i<;  fr'-qu>n;l\  )il<ittiiig  curves  from  eJtp^rimcnt, 
j.A\i\  who  wuuld  like  to  find  forrnukc.  not  only  to  fit  them, 
but  to  f;xplain  them.  I  look  throu|c;h  most  of  the  reviews 
of  mathematical  books  in  Natore  in  the  hope  of  discover- 
ing one  that  denls  with  the  practical  analflli  of  Oirvei, 
and  1  am  continually  disappointed. 

Can  no  mathematician  b«  induced  to  recognise  that  for 
some  of  us  an  e<(uation  is  the  end,  and  not  the  beginnin^^ 
«f  a  piece  of  iratrk?  In  innumerable  cases  cxperiment.il 
work  ends  with  ft  curve,  audi,  tor  csampla,  a«  a  lijnteresis 
curve,  and  no  attempt  it  made  to  fiira  an  equation  to 
lit  it. 

Half  a  doceo  ntlei  eziat,  the  uses  of  k>g.  and  semi-k>g. 
paper  can  oaidly  be  exptained«  but  nobom  l»»  godurwl 
them  totfelhfir  with  esqiianation  of  the  difference  Between 
ef^McmT  fanmils  ad  rational  equations,  of  interpdadon, 
MMMChingt  and  of  the  legitimacy  of  extrapolation. 

London,  June  9.  A.  P.  Tkorm. 

A  Brush  for  CoUeetinc  Mercury. 

SiKcs  more  or  less  mercury  is  always  spilled  around  the 
lalioratoiy,  a  simple  and  efficient  mercury  oolleelor  is  of 
rent  use.  1  have  fcuad  a  very  Cood  one.  and.  fhnat  I 
ave  not  seen  it  in  use  before,  I  wilt  describe  how  it  is 

made. 

It  is  made  like  a  p.iint-brush,  with  the  difference  that 
i4.)  loppT  wire  is  used  inst^Md  of  camel's  hair  in  ths 
l>!us'i  part.  The  fine  topper  w'xttt  is  then  amalj.;;uii.itcd 
\vi;li  mercury.  Use  the  brush  .ts  thrmqh  painting  with  it. 
li  \vi!I  takf  up  l.iri;»'  globuUs  and  into  rrarks  and 
col  I ''I*  th'^  sni.ii!''st  p-irti'l^s,  so  that  noiv:-  need  Ik'  lost. 
Use  a  cup  when  collecting,  and  when  the  bru<ih  is  full 
shake  the  mercury  into  the  cup. 

George  Wikchbster. 
\\  ashinf;trtn  and  Jefferson  College.  Physical 
Laboratory,  Washington,  Pa.,  May  a8. 


UCm  ALLOYS. 

*Tr*HE  problom  of  producinfj  an  alloy  which  shall 
'  combine  j;rcat  strength  with  a  low  specific 
weijrht  has  been  before  metallurgists  ever  since  the 
commercial  m.-uuifacture  of  aluminium  Iwcame  an 
aceomfdished  fact;  more  recently,  however,  the  re- 
quirements, in  the  first  place,  of  racIng^  ynchtt;.  then 
of  motor  cars  and  of  motor  cycles,  and,  finally,  the 
pressinjr  problems  of  iicri.il  n.ivit^'^ation.  h.ivi-  .iddod  a 
rjipitlly  increasin^^  im(x  ri.iru<  to  ifir  nsIioIi-  tiLicstion. 
\i  the  present  moment  (Jirni.m  manitf.icturers  par- 
ticulariv  are  puttint;  forth  claims  in  retr  irti  to  achieve- 
ments in  this  direction  which  appear  btartlinp  at  first 
sieht.  and  it  is  interesting  to  examine  the  whole  state 
of  the  question. 

The  tict'd  fiif  n  Iii;h'  all<*iv  lie-'  in  the  fact  th.'tt  pure 
or  ii'-.irlv  purr  Mhirtiliiiiini  i--,  unfoi tunaU'ly.  very  weak 
merhanic.iilv.  lt>^  io\>.  --jxcitic  gravity  (2'7i)  i*;  more 
than  counttrbalanccd  by  the  fact  that  its  tensile 
•trenj;th.  even  in  the  form  of  rolled  bars,  does  not 
exceed  7  tons  per  square  indi.  If  these  figures 
are  contpered  with  those  of  tihe  best  special  alloy 
steels  suitable  for  structural  purposes,  we  find  that 
some  of  these  show  tenacities  up  to  64  tons  per 
•-quarc  inch,  with  a  density  of  appnixirnatilv  ^'q. 
Conscijutntly.  n  bar  of  aluminium,  to  bear  the  same 
ultimate  load  as  a  bar  of  such  steel  having  a  cross- 
sectional  area  of  one  inch,  must  have  a  sectional  area 
of  approximately  0  square  inches,  and  would  there- 
fore weigh  about  three  times  as  imieh  as  the  steel 
bar.  A  light  alloy  which  is  to  compete  successfully 
with  such  spci  ini  steels,  therefore,  muvt  .  i(h(  r  be 
much  lifihter  than  pure  aluminium  or  it  must  combine 
w  ith  the  density  of  aluminium  a  tensile  strength  of 
21  tons  per  square  inch. 
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So  far  as  alloys  consisting"  principally  of  aluminium 
are  concerned,  it  dues  nut  appear  that  this  tensile 
strength  has  ever  been  attained,  except  in  the  case  of 
hard-drawn  wires  the  ductility  of  which  has  been  re- 
duced to  an  excessively  low  value.  It  must,  however,  be 
borne  in  mind  that  the  higb-lension  steels  referred  to 
above  cannot  be  employed  m  «icessively  thin  sections, 
so  that  in  many  speciai  cases,  where  the  scantling  of 
structural  parts  cannot  be  reduced  to  minute  dimen- 
sions, while  the  strent^th  required  is  not  very  great, 
lif^ht  alloys  may  hr  enijjlovcd  with  advantage  as  com- 
[>an  d  with  alloy  steel.  The  same  art^umcnt  applies, 
however,  to  a  comparison  made  on  similar  lines  be- 

I  tween  lif^ht  alloys  and  the  stronger  kinds  of  wood. 

j  These  woods  are  all  oonstderably  Weaker*  per  square 
inch  of  sectional  area,  than  ^  light  alloys  now 
.available,  but  when  their  much  lower  density  i  f:  !:t'n 
ifito  accuuiu.  as  well  as  the  advantage  ot  larger 
scantlings,  'ne  result  niust  in  many  cases  be  favour- 
able to  the  employment  of  wood.  It  is  for  this  reason 
that  the  frames  of  IQOSt  aeroplanes  are  constructed  Of 
wood.  When,  however,  an  alloy  of  density  less  than  3, 
and  possessbig  a  ten^le  strength  of  more  than  so  teas 
per  square  inch  under  conditions  allowing  of  a  ductility 
equivalent  to  an  extension  of  not  less  than  15  per 

'  cent,  on  a  2-inch  test-piece,  becomes  available,  its 
employment  will  become  adv.uitageous  as  compared 

,  both  with  the  best  alloy  steel  atid  the  best  wood. 

I  The  light  alloys  a\'ailable  at  the  present  time  are 
somewhat  numerous,  and,  as  regards  those  of  them 
which  are  patented  or  otherwise  proprietaiy  artkks, 
it  is  difficult  to  obtain  satisfactory  data;  it  Is  eertidn. 
however,  that  extraNTiuant  cl.ilnus  are  often  advanced 

,  for  such  alloys,  and  these  .are  not  verified  when 
'".amples  ,irc  tried  in  a  testinjL,'  machin'-. 

The  claims  o(  those  advertising  or  selling  such 
alloys  must  therefore  be  looked  upon  with  much  re> 
serv«. 

Among  the  earlier  alloys  of  aluminium  which  found 

a  certain  amount  of  prartic.Tl  application  wert*  those 
with  iron  and  with  nickel.  One  of  the  racing  yacht;* 
enf;ai;ed  in   one  of  the   later  races  for  the  America 

'  Cup  was  built  of  plates  rolled  from  one  of  these 
alloys,  but  the  metal  suffered  from  excessively  rapid 

I  corrosion,  and  tlie  presence  of  iron  in  aluminium 
alloys,  although  it  undoubtedly  confers  considerable 
strength  upon  them,  is  rightly  regarded  as  extremely 
undesirable.  At  the  present  rime,  the  most  completely 
studied  I'f  the  li'^'ht  alKn^  are  (hose  in  wliieli  copper 
is  incurpi.ir.itt  d  with  the  ,diiminii.ini,  eitln-r  .dune  or 
with  the  addition  ()f  citlier  eli  nients,  such  as  man- 
ganese. In  the  form  of  rolled  bars  and  sheets,  these 
alloys  attain  a  tensile  strength  of  slightly  more  than  17 
tons  per  st^uare  inch,  with  an  elongation  of  15  per 
cent,  on  a  mches;  these  figures  apply  almost  equalh- 
to  alloys  containing  about  4  per  cent,  of  copp<~r  alone, 

I  or  to  those  containing  3  per  cent,  of  copper  nnd  i  per 
c.  nt.  of  manganese,  or  /  ;)er  ceiu.  (d  cufijier  and 
3  per  cent,  of  m.Tn^^.mese,  the  specific  gravities  of  all 
these  alloys  Ivini?  close  to  2'8.  So  far  as  trustworthy 
data  are  available,  these  figures  probably  repre^nt  the 
best  available  alloys  of  this  character.  Alloys  of 
aluminium  with  from  15  to  20  per  cent,  of  zinc  may 
possibly  yield  somewhat  hiphcr  figures,  but,  owing 
to  the  psresenc-  of  a  coii.siderable  proportiun  of  zinc, 
their  density  is  .also  imich  higher,  so  that  they  can 
hardlv  hi  cl.iss.^d  among  the  lifjht  alloys. 

The  light  alloys  at  present  employed  in  practice  are 
principal^  used  in  the  form  of  more  or  less  oompli- 
cated  castings,  such  as  motCM^car  engine  crank^ses, 
the  corresponding  parts  of  a^al  motors,  and  similar 
purposes.    When  thus  used  the  alloys  cannot  be  com- 

,  pared  with  special  alloy  steels,  and  still  less  with 
wood,  and  they  hold  the  field  quite  easily  against 

t  cast-iron,  brass  or  bronise  of  any  kind,    t'or  these 
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purposes,  hardness  rather  than  ductility  is  desired, 
and  alloys  containing  rather  more  than  4  per  cent, 
of  ooppor,  ot  the  corresponding  amount  of  manganese, 
can  be  employed.  The  casting  of  these  alloys  pre- 
sento  aonne  duliculty,  but  a  considerable  oMinber^of 
founders  are  able  to  produce  castings  of  this  kind 
u-ith  regularity;  the  secret  of  (heir  sutioss  lies  Iarj:;t-Iy 
in  casting'  the:  alloy  at  a  suitable  tciiiptTatiirc,  and  in 
the  preparation  ol  a  mould  having  a  hard  and  very 
dry  surface.  All  the  alloys  of  this  rlass  undergo  u 
comparatively  enormous  amount  of  shrinkage  in 
passing  from  the  totally  liquid  to  the  totally  solid 
condition,  and  unless  due  allowance  is  made  tor  this 
contraction,  faulty  caatln^s  alwaya  reauU. 

In  die  case  of  me  aluminium-zine  alloivs,  a  difficulty 
of  another  kind  arises;  while  these  alloys  are  less 
viscous  when  molten,  and  flow  into  the  moulds  more 
frerly  than  the  aluminium-copper  alloys,  they  .iro  very 
weak  and  brittle  while  hot,  and  eastings  made  of 
these  alloys  are  \ery  apt  to  crack  while  cooling  if 
their  contraction  is  opposed  to  any  considerable  ex- 
tent; it  is  probably  on  this  account  that  these  alloys 
have  acquired  the  reputation  of  bein^ir  "  treacherous." 
They  have,  on  the  other  hand,  been  employed  with 
some  auooeas  for  the  production  of  ao-called  "die 
castings.'*  These  castings  are  produced  by  means 
of  metallic  moulds,  and  can  be  made  so  accurate 
that  no  machining  is  required  even  for  such  objects 
as  screw-threads  and  certain  parts  of  instnanents.  On 
the  other  hand,  those  alloys  arc  said  to  be  weak  under 
vibration,  but  this  statement  as  yet  requires  confirma- 
tion by  systematic  investigation. 

The  question  of  the  power  of  light  alloys  to  resist- 
corrosive  influences  is  one  of  considerable  importance ; 
it  has  been  generally  accepted  bv  those  accustomed 
to  deal  with  aluminium  and  iti  aiiloys  that  the  pure 
metal  is  mtwh  more  redatant  to  corrosion  than  any 
of  its  alloys,  and.  as  regard?  some  of  these,  this  view 
is  undoubtedly  correct.  The  numerous  "solders" 
which  have  been  advocated  for  jointing  aluminium 
and  Its  alloys  all  suffer  verv  serioi:sIv  from  this  point 
of  v!i  A  ft  nnist.  of  ciiurse.  be  borne  in  mind  that 
aluminium  itself  has  a  powcrful  afTmity  for  oxygen, 
and  only  protects  itself  from  rapid  atmospheric  oxida- 
tion by  the  formation  of  a  very  thin  coating  of  oxide 
on  all  exposed  surfaces ;  if  this  coating  is  ruptured,  as, 
for  instance,  by  friction,  continuous  oxidation  re- 
sults, and  the  presence  of  an  alloyed  element  in  the 
form  of  a  distinct  constituent  may  cause  such  interrup- 
tion. Again,  the  contact  of  aluminiuni  with  another 
metal,  in  the  case  of  all  those  metals  usually  met 
with  in  engineering  construction,  leads  to  the  forma- 
tion of  gahanic  cmiples,  and  tlie  consequent  rapid 
corrosion  of  the  aluminium,  in  this  way  also  an 
alloyed  clement  may  intensify  corrosion.  On  the  other 
hand,  it  is  equally  possible  that  the  presence  of  an 
alloved  metal  may  improve  the  protective  coating  of 
oxide  formed  on  the  surfaces  of  the  mctnl,  and  there 
is  good  reason  to  believe  that  the  presence  of  copper 
produces  this  effect  to  some  evTetu,  v.hile  the  presence 
of  manganese — as  has  recently  been  shown — facili- 
tates the  formation  of  a  surface  "patina"  containing 
manganese  oxide  as  well  as  alumina. 

Even  in  the  best  circumstances,  however,  the  pro- 
tection of  light  alloys  from  corrosion  is  a  most  im- 
portant matter,  and  this  is  accentuated  by  the  difficulty 
of  finding  a  suitable  paint  or  varnish  the  constituents 
of  which  do  not  act  upon  alununhim— en  action 
which  generally  takes  the  form  of  an  interchange  of 
oxygen  between  the  pigment  and  the  metal.  Pro- 
cesses for  coating  the  light  allovs  with  a  less  cor- 
rodible  metal,  such  as  copper,  tin,  zinc,  &c,,  have 
been  tried,  but  these  modes  of  protection  an-  .-jccom- 
panied  by  the  risk  of  an  increased  amount  of  local 
corrorion  owing  to  galvanic  action,  if  the  metallic 
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coating  is  anywhere  broken  through.  A  more  hope, 
ful  line  of  thought  is  to  be  found  in  the  development 
ui  processes  for  coating  the  alloys  with  an  adherent 
layer  of  some  inert  compound  of  aluminium,  much  ai 
iron  and  steel  are  coated  with  a  layer  of  phoqrtiaie  of 
Iron  in  the  "  Costettising  "  process. 

l-'in.illy.  some  reference  may  be  made  to  the  possi. 
hiliiios  of  the  use  of  magnesium  and  its  alloys  for 
ih>  [iriidiiciion  of  light  and  strong  materials  of  con- 
struciion.  Tlie  fact  that  magnesium  has  a  specific 
gravity  of  only  174  at  once  suggests  its  use  for  such 
a  purpose,  but  the  fundamental  objection  lies  in  the 
fact  tliat  it  is  much  more  corrodible  than  alumildua, 
and  that  therefore  the  attainment  of  even  moderate 
durability  in  its  alloys  must  be  a  problem  of  mudt 
difHculiy.  That  some  solution  of  this  problem  may 
have  been  found  is  suggested  by  the  statement  r^ 
cently  ni.ade  that  the  newest  German  Zeppelin  air- 
ship ),■,  to  be  constructed  of  an  alloy  known  as 
'■  Klektron,"  said  to  be  an  alloy  of  aluminium  and 
magnesium.  Its  density  is  stated  as  being  close  to 
17,  so  that  it  must  clearly  consist  of  magnesium 
altoyed  with  only  i  or  2  per  cent,  of  aluminidm. 
No  data  as  to  the  strength  of  such  an  alloy  are 
available,  but  from  the  known  constitution  of  tb 
alloys  of  the  attmilnium-magnesium  system,  it  appears 
probable  that  the  addition  of  aluminium  to  mok- 
nesium  in  proportions  up  to  7  or  8  per  cent,  will 
materially  increase  the  strength  of  pure  magnesium, 
but  the  actual  results  cannot  be  predicted  ;  it  is,  h<  i- 
ever,  probable  that  pure  magnesium  is  rather  weaker 
than  pure  aluminium,  so  that  it  would  be  surprising 
to  find  in  this  group  an  alloy  having  a  densily  Im 
than  18,  wiU)  a  tensile  strength  above  10  or  is  toot 
per  square  inch.  Alloys  of  aluminium  witii  imaU 
proportions  of  magnesium  are,  it  may  be  mendoncd, 
in  somewhat  extensive  use,  particularly  for  certain 
parts  of  scientitic  instruments,  midcr  the  name  of 
■' magnaliuni,"  hut  these  alloys,  although  somewhat 
lighter,  are  not  so  strong  as  the  best  of  the  alumi  i. 
ium-coppcr  and  aluminium-copper-manganese  series. 

From  the  foregoing  review  of  the  question  it  uill 
be  seen  that  the  problem  of  light  alloys  is  still  far 
from  a  satisfactory  solution,  and  that  there  is  a  nc«d 
for  further  systematic  study  of  the  alloys  of  ibt 
lighter  metals.  WatTBR  Rosbhimm. 


T 


GJLEEK  ARCHEOLOGY,* 

HF.  *  An  nurd  of  the  British  School  at  .\thens" 
still  rem  ains  of  the  somewhat  unwieldy  size  th.ii 
it  has  assumed  of  late  years.  .\  leturn  to  the  mort 
convenient  bulk  of,  say,  vol.  viii.  would  bo  welcomd 
by  the  rctder;  yet  it  cannot  be  said  of  any  of  the 
articles  in  vol.  xiv.  that  any  part  of  them  might 
profitablv  have  been  excised.  Only  the  fourth  instal- 
ment  of' Dr.  Mackenzie's  work  on  "Cretan  Palaces" 
seems  rather  too  long.  Still,  no  doubt  the  various 
questions  raised  bv  Dr.  Dorpfeld's  criticism  of  Dr. 
Mackenzie's  former  articles.  Dr.  Noack's  work  on 
Cretan  buildings,  ajul  the  di-^eoverics  of  Neolithic  fr^ 
totvpes  of  the  ■  Homeric  "  palace  in  Thcssaly,  nrecff 
exhaustive  ire. anient.  So  we  are  compelled  to  pos?- 
pone  reading  Dr.  Mackenzie's  views  on  the  relation> 
of  the  Homeric  house  to  die  Cretan  palaces  until  next 
year. 

The  director  of  the  school  and  his  assistants  con- 
tinue their  account  of  the  discoveries  at  Sparta,  whid> 
have  conferred  such  lustre  upon  Bridsh  tmhmcAogki 

\\i<rk  (luring  the  last  three  years.  Few  believed  tha' 
excavations  at   .Sparta   would   prove  so  interesting 

'  '•The  ArniMli  of  lh<-   Unil-'h  s<;l,ool  xt  Alhciii  "    Vol.  »iv.  *Se»<i3-- 

iwy-a.)  Pr.  ijiilatci.  tL,<MMl«n:  MacmiHaa  iwd  Ccw  Li'->  >«4l 
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We  assumed  too  hastily  that  the  rude,  countrified 
Lacedsemon  of  the  prejudiced  and  tendencious 
Athenian  historians  whom  we  are  taught  at  school  to 
accept  as  infallible  would  yield  Uttie  or  nothing  of 

init  II  s(  1m  our  spades.  \'rt  ihi.'  cxt a\ utiutis  cf  Messrs. 
lioi^.iuquci  rind  Dawkins  and  iliL-ii  litlpi  rs  ha\L'  shown 
that  early  Sparta  \v:i->  in  lut  w.iy  bi-hind  cjiher  Greek 
cities  in  art  and  civilisaiion ;  and  ue  renieniber  that  in 
Homeric  days  Lacedaemon  was  a  lordly  house  of 
princes,  u  hilc  Athens  was  nothing  at  all.  The  excava- 
tions of  ioo<),  which  are  not  treated  in  this  volume  of 
the  Annual,"  have  revealed  to  us  the  scanty  remains 
of  the  old  Mycenaean  civilisation  of  Sparta,  at  the 
Mt  nelaion,  the  heroon  of  Menelaos,  on  a  hill  some  two 
miles  distant  from  Sparta  itself,  on  the  opposite  bank 
«>f  the  I'urt.ia--.  W  e  await  willi  interest  the  publication 
in  the  next  '  Annunl "  of  these  diM  overies.  The 
volume  before  us  deals  cliiefly  wiili  the  continued 
excavations  of  the  temple  of  Artemis  Orthia,  which 
have  resulted  in  the  discovery  of  the  most  primitive 
shrine  on  the  site,  which  dates  from  the  eighth  cen- 
tury BX.  Geometric  pottery  found  beneath  its  floor 
shows  that  the  place  was  sacred  at  an  earlier  date,  but 
no  Mycenaean  sherds  prow  a  history  Roing  back  into 
the  Bronze  age.  The  peomeiric  sherds  lie  on  virgin 
soil,  and  the  sanctuary  was  evidently  a  new  one, 
established  by  the  Dorians. 

The  great  quantity  of  pottery  found  has  enabled  Mr. 
Droop  to  construct  a  scheme  of  the  development  of 
r.aconian  potterv  from  its  first  stage,  immediately 
succeeding  the  (jcomctric,  to  its  latest.  The  identity 
of  the  Laconian  style  with  that  hitherto  known  as 
*•  Cyrenian  "  is  proved. 

Prehistoric  archa;ology  is  represented  in  this  volume 
by  two  articles  by  authors  who  disagree  with  one 
another.  M.  Vassits,  the  curator  of  the  Rel^rade 
.Museum,  writer  a  somewhat  inconclusive  article  on 
■■  .Soiitli-f-astrrn  Mleiucnls  in  Prehistoric  Servia,"  in 
«  hich  he  claims,  reasonably  enough,  that  the  /Eyean 
culture  must  have  sent  forth  a  stream  of  influence 
which  passed  up  the  Vardar  valley  into  the  Danubian 
basin,  out  does  not  bring  forward  much  positive  evi- 
dence of  importance  to  confirm  this  probability. 
Nfessrs.  Wace.  Droop,  and  Thompson  contribute  an 
aci-nunt  of  ilifir  very  important  excavations  in 
'I'hessiily,  which  \\.\.\<:-  put  into  their  proper  persp<H;- 
tive  the  previous  discoveries  cjf  Sotiriadis  in  Ba-otia, 
and  Tsountas  in  1  hessaly,  and  have  shown  that  in 
early  times  northern  Greece  possessed  a  peculiar  art 
and  culture  of  its  own  which  was  very  little  affected 
by  IBjfgtWk  influence.  We  say  "very  little";  the 
authors  would  say  **not  at  all,"  but  without  much 
probability.  Mr.  wace  and  his  eolleagues  have  dis- 
covered that  in  northern  Greece  a  Neolithic  culture 
continued  to  exist  until  long  after  the  •'Egean 
had  te.iched  the  full  flower  of  tlie  Hron^e  ai:e, 
.•<nd  that  the  Thessalian  conltutporarits  of  the 
.Minoan  C  retans  w  *  re  -tone-using  barbarians.  Then, 
brushing  aside  the  h  w  traces  of  /Egean  influ- 
ence on  this  barbaric  culture  (such  as  the  rude 
spiral  ornament  in  the  Dimini  pottery),  they  as- 
sume that  the  North^reek  and  .-Egean  contem- 
porary cultures  had  no  connection  with  one  another, 
a'nd  were  absolutely  independent,  not  only  in  origin, 
but  unti!  suddenly  the  higher  culture  broke  down  the 
lower  in  the  latest  Minoan  age.  It  is  obvious,  how- 
ever, that  this  is  impossible.  The  .-Egeans  wi  re 
active  seamen,  and  it  is  incredible  that  .-EtrPnn  inrtu- 
ence  should  not  have  affected  the  Tliessalians,  con- 
servative thnup^h  they  were,  from  the  beginning;  and. 
at  the  .>  im<  time,  that  the  -Egcan  influence  should 
not  have  aflecled  the  north  coast  of  the  ^gean  Sea 
and  have  penetrated  up  the  Vardar  valley,  as  M. 
Vas-iiis  <iays  it  did,  and  have  greatly  influenced  the 
Oanubian  Bronite-Age  civilisation.  We  believe  diat 
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I  the  independent  North-Greek  Neolithic  and  Chalco* 
lithic  "culture"  was  no  bar  to  this,  and  that  itself  it 
was  much  more  affected  by  the  Minoan  culture  than 

its  discoverers  believe.    For  us,  then,  M.  Vasslts  and 

.Mr.  W  ace  are  be  lli  riL;til. 

The  great  impurtance  uf  the  Tiiessalian  discoveries 
for  the  Instory  of  the  origin  of  European  civili-aiions 
is  evident.  It  has  never  seemed  to  the  prestiU  writer 
probable  that  the  changes  from  the  age  of  Stone  to 
that  of  .Metal,  and  from  the  age  of  Bronze  to  that  of 
Iron,  each  necessarily  took  place  at  about  the  Same 

time  all  over  the '  European  and  Mediterranean 
t  «>-orld ;  iron,  for  instance,  seems  certainly  to  have 

j  been  used  sporadically  by  the  Egyptians  as  early 
as  the  time  of  the  fourth  and  sixth  dynasties,  about 
3f»oo  n.C,  whereas  even  in  southern  F.iirope  it  docs 
not  appear  much  before  lotjo  ii.r.  ;  and  now  w  1  ^ec 
the  same  thing  in  this  case  of  the  continued  use  of 
stone,  for  long  exclusively,  by  a  large  community  in 
northern  Greece  down  nearly  to  1300  or  1300  n.c., 
and  conteniporaneously  with  the  existence,  but  two 
hundred  miles  off,  of  the  head  centre  of  the  splendid 
Bronae-age  eiYilisation  of  Minoan  Crete.  VVe  are 
again  reminded  that,  though  nature  nthtl  ^acit  per 
saltuin,  hum  in  activity  does  protjress  In  precisely  this 
hapha/urd  uay.  Our  archaiologisis,  too  much  under 
the  influence  of  the  jtrofessors  of  natural  science,  have 
assumed  that  the  evolution  of  human  progress  was  far 
more  even  and  equable  than  actually  was  the  case. 

The  Greek  sculpture  of  the  later  period  takes  up 
less  space  in  this  year's  "  .Annual "  than  in  that  of  last 
year;  there  is  only  one  short  article  by  Mr.  Wace  on 
an  interesting  Pergamene  head  found  at  Sparta. 

Prnf.  Biirro\\s  and  Mr.  Ure  contribute  an  account 
of  their  e.\.cavations  in  tombs  at  Rhits<Sna  (Mykalessos). 
which  have  produced  large  quantities  of  pottery  of 
the  classical  period;  and  there  are  interesting  articles 
by  .Mr.  Hasluck  on  the  topography  of  Laconia,  and 
by  Mr.  Hoearth  on  Hier.ifmlis  Syri:e,  the  ancient 
sanctuarv  between  Aleppo  and  the  Euphrates,  other- 
wise called  Bambyke  or  Mabog,  the  modern  Mambij. 
.Mr.  Hogarth  publishes  several  fragmentary  Greek  and 
Latin  inscriptions  and  graffiti  of  Roman  days  from 
tbh  ancient  holy  place.  H.  R.  HALL. 


COATS  AND  MALTA  FFA'ER. 

AQUJIS  i  iON  asked  in  the  House  of  Commons 
on  June  13  illustrates  the  desirability  of  mem- 
bers of  Parliament  becoming  familiar  lo  some  extent 
with  scientific  facts  before  concerning  themselves  with 
subjects  in  which  such  facts  are  involved. 

The  quci>liun  was  in  regard  to  the  part  played  by 
the  goat  in  the  spread  of  M.iha  fever»  and  arose  out 
of  a  misreadinfT  of  the  evidence  giv  en  before  die  Ro>'aI 
Commission  on  Vivisection  (Q.  14.242).  The  ques- 
tion asked  was  to  the  effect  that,  seeing  no  goats 
had  Ijeeti  infected  by  the  alleged  Malta-fever  germ, 
and  that  it  did  not  give  rise  to  any  ill-health  or  fever 
in  these  animals,  why  spend  money  on  any  inquiry 
regarding  the  part  played  by  goats  in  Malta  fever? 

The  evidence  given  before  the  Royal  Commission 
was  that  the  goat*  did  suffer  from  this  disease,  dtat 
the  microorganism  <fid  multiply  in  their  bodies,  but 
that  it  did  not  give  rise  to  anv  .appearance  of  ill-healtb 
or  rise  in  temperature.  Tf  this  that  makes  the  Ro.it 
so  dangerous.  If  Malta  fever  caused  high  fi  ver  .mil 
the  other  symptoms  of  a  severe  disease  in  the  :i«  at. 
as  it  does  in  man,  the  goat  would  probably  cease  10 
be  a  danger.  The  animal  would  be  confined  to  its 
stable,  and  its  milk  would  run  dry.  As  it  is,  the  goat 
which  acts  as  a  source  of  the  virus  of  Malta  fever 
continues  to  accompany  the  herd  into  the  town  or 
village,  appears  the  pictttre  of  health,  and  secretes 
quite  as  much  milk  as  its  harmless  neighbours. 
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This  is  a  matter  ol  yi  i  jjr.ictiuil  importance,  since 
the  Midteae  themselves  refuse  to  believe  that  Malta 
fever  ts  milk-boinie,  although  the  Commission  seni 
out  in  J904-5-6  to  investi^^ate  the  disease  proved  this 
up  to  the  hilt.  Since  then  the  Maltese  have  been 
exporting  their  Malta-ftv cr-c;irrier  goats,  and  spread- 
ing this  serioux  huiiiati  disf.Ke  far  and  near.  Thai 
this  should  111-  (HTniit (<jd  uuuld  sccni  to  be  bcxund 
belief,  but,  looking  nearer  home,  we  must  remejnber 
that  our  own  miJk  suppiy  is  not  quite  free  from  the 
tubercle  bacillus. 

The  American  Government  attempted  to  import 
Maltese  goats  in  i^.  The  drinking  of  tiie  milk  of 
these  {;ave  rise  to  an  epidemic  of  Malta  fever  on 
board  the  vessel  which  conveyed  llicm  from  Malta, 
and  a  woman  in  the  quaraiitin<  st.ition  in  America 
became  infecud.  The  sequel  to  this,  story  is  told  ir)  m 
recent  report  of  the  Board  of  Agriculture  of  America. 
TTie  goats  remained  under  strict  quarantine  and  in- 
Sfiection  for  some  two  years,  those  showing  marked 
infection  with  Malta  fever  being  slaughtered  from  time 
to  time.  The  result  is  that  all  the  animals  imported 
have  been  slaughtered— even  the  kids  bom  in  Ameriea . 
—not  a  single  .mimal  could  be  saved,  on  aooount  of 

Malta-f«'v<>r  infection. 

I  fiis  disiMsi-  is  hctoming  more  u  idr-Sftrt-Md  <  vfr\ 
jear.  Last  year  the  Slcf*j>ing  Sickness,  Commission 
of  the  Royal  Society  discovered  an  epidemic  of  it 
affecting  a  large  part  of  the  native  population  round 
the  shores  of  Lake  Albert  Edward*  nl  the  south-west 
comer  of  Uganda,  and  the  native  eoals  in  that  out- 
of.ihe»way  place  were  found  to  be  tiie  carriers,  just  as 

in  Malta. 

In  rog.nrd  to  the  result  of  forbidding  the  use  o' 
goats"  mill-:  to  the  s.iilors  and  soldiers  in  .Malta,  it 
cannot  be*  tuo  often  repeated  th.^t  this  simple  order  at 
once  led  to  tfie  i*\iinc;i<iii  of  the  fever  in  the  garrison. 
This  does  not,  of  course,  refer  to  the  native  popula- 
tion, among  whom  the  incidence  of  the  disease  IS  as 
great  as  ever.  In  1905,  before  tlie  preventive  measures 
came  into  operation,  there  were  643  case*  in  the 
.\rmy  alone;  in'iqo6,  147;  in  1907,  ii;  in  190S,  $; 
in  1909,  I ;  in  1910,  o. 


Tf/F  Kiyr.  .rV/>  lUK  ROVAf.  "^OriETY. 

A  MOM  I  the  addresses  received  by  the  King  at  Si 
^  James's  Palace  on  June  9  was  one  from  th. 
Koyal  Society,  which  was  presented  by  a  deputation 
consisting  of  Sir  Archibald  Geikie  (president),  Sir 
Andrew  Noble  (vice^esidentj.  Mr.  A.  B.  Kempe 
f treasurer  and  vice-president),  Sir  Joseph  Larmor  and 
Prof.  J.  R.  Bradford  (sccrctnriesl,  .ui  !  Sir  William 
Crookes  fforiijjn  secretary),  with  Mt.  R,  Harrison 
(assistant  si  cretar\)    bearing  the  mace. 

In  the  course  of  the  address  it  \v;is  stated  : — 
Wc  are  proud  to  remember  that  no  less  than  forty-seven 
years  ag,o  King  Edward  was  graciously  pleased  to  enter 
the  Fellowship  of  the  Royal  .Society,  and  later,  on  Ut 
acression  to  the  Throne,  to  become  our  Patron. 

Your  Majesty  enters  upon  the  duties  of  your  high  station 
with  a  wider  persona!  knowledge  of  the  Empire  and  its 
various  peoples  than  was  ever  possessed  by  any  previous 
Sovereign  of  this  country.  Your  subjects  have  had  m.-my 
proof-i  that  this  extended  knowledge  has  been  accompanied 
by  an  active  sympathy  with  every  cause  and  movement 
that  will  promote  their  welfare  and  happiness.  The  interest 
which  your  Majesty  has  shown  in  the  progress  of  discovery 
and  invention  assures:  us  that  these  elements  of  n.itionni 
){reatness  will  continue  to  receive  your  favour  and  protec- 
tion. 

His  Majesty  replied  as  follows  :  — 

I  thank  you  for  the  loyal  address  of  condolence  from 
the  president,  council,  and  Fellows  of  the  Roy.il  !>ocietv 
on  the  death  of  my  beloved  father.    It  is  a  consolation  to 
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feel  that  3^ur  society,  numbering  amongst  its  fellows  the 
most  distinguished  men  of  science  of  this  country, 
sympathises  with  me  in  my  terrible  bereavement. 

Your  words  of  appreciation  of  the  character  of  the  latt 
King  are  very  welcome  to  me.  He  nlw.nys  regarded  with 
the  deepest  interest  those  scientific  discoveries,  and  those 
applications  of  discoveries  already  made,  which  have  been 
of  such  supreme  importance  in  the  advancement  of  civilisa- 
tion. I  also  have  watched  with  close  attention  the  work 
of  your  society,  and  it  is  my  sincere  *icipe  th  ii  its  proapertty 
will  continue,  aad  that  a  Fellowship  <jf  th-  Royal  SocieCv 
will  always  be  esteemed  one  of  the  highest  honours  which 
can  be  earned  by  devotion  to  die  cause  of  science. 

I  desire  to  thank  you  most  cordially  for  your  congratula- 
tions on  my  accession  to  the  Throne,  and  to  assure  you 
of  my  sympathy  and  support  in  your  beneficent  effort*  for 
the  promotion  of  natural  knowledge.  I  gladly  accidie  :o 
>ottr  request  that  1  should  inscribe  my  name  as  Patron  in 
I  \our  charter  book. 

I  .   , . 

PKOI-.  GEORGE  F.  BARKEK. 
r>ROK.   H.VRKER,  whose  death  was  announced 
^    last  week,  was  one  of  the  most  genial  men  of 
science  on  the  other  side  of  the  Atlantic.    He  was  a 

frcLHiertt  \isitor  in  London,  .-in.-!  ir,\ariaMv  i;>f  rece;:! 
ye.irs,  during  the  period  of  his  i»ta\ ,  he  was  tn.id<j  an 
honoiary  member  of  the  Athenaeum.  He  was  born  in 
Charleslown,  Mass.,  in  1835.  ^"^^  ^'^^^  May  25 
last.  He  was  educated  in  the  Boston  public  schools, 
finishing  at  ^'ale,  where  he  graduated  in  1858. 

The  .American  svstem  of  education  is  continuous 
and  methudic.t!.  and  whatever  line  of  pursuit  an 
American  boy  i%  prepared  for,  he  Is  ultimately  turned 
out  well  drilled  for  his  future  career.  Barker  com- 
menced in  the  Albany  Medical  College,  where  ht- 
receivi-d  the  degne  o(  IXmor  of  Medicine  in  1863. 
and  was  appointed  pruics.stn  uf  chemistry  at  Wheaton 
College.  Illinois.  Thence  he  proceeded  to  the 
Western  I'nivcrsity  of  Pennsylvania  in  the  some 
capacity,  but  later  he  became  professor  of  physitk. 
logical  chemistry  and  toxicology.  In  1873  he  was 
appointed  professor  of  physics  at  ths  Universttr  of 
Pennsylvania,  in  Philadetohla,  and  there  he  taught 
until  n)oo.  wiien  he  retired  on  account  of  ill-healtli. 

Prof.  Barker  was  .ni  admirable  teacher  and  ex- 
pounder, but  he  did  n<it  iindertalie  much  research,  and 
therefore  his  name  is  not  so  well  known  in  the  scien- 
tific wf>rld  as  that  of  inany  ol  his  countr>-men.  He 
was  nun  h  engaged  as  an  expert  witness,  especially  in 
patent  cases,  lie  acted  as  United  States  Commis- 
sioner to  the  Paris  Electrical  Exhibition  of  1881.  to 
the  Electrical  Exhibition  held  in  Philadelphia  in  1884. 
and  he  took  a  very  prominent  part  on  the  jury  of  the 
electrical  department  of  the  f^eM  cxhil)jtion  in 
Chica^ro  in  180^.  He  was  a  past  president  of  th' 
Aitierlc.m  ('henne.il  5k)cicty  and  <if  the  .\ir,i  rjcan 
Association  for  the  .Advancement  of  Science.  He  had 
served  as  vice-president  of  the  American  Philosophical 
Society,  the  headquarters  of  which  are  in  Philadelphia, 
since  i8()<».  His  En(*lish  friends  will  miss  him  very 
much  when  they  visit  America. 


NOTES. 

Sir  John  Gavey,  C.B..  will  deliver  the  James  Forrrft 
lecture  at  the  Institution  of  Civil  Engineers  on  June  ai. 
The  subject  will  be  "  Recent  Developments  of  Telegrspb* 
and  Telephony." 

A  CONVBRSAZIOVE  of  the  Institution  of  Eleclriu! 
Fngineers  will  be  h''!(1  .it  the  Natural  History  MuseuB. 
South  Kensington,  on  Tuesday,  June  aS. 

Paor.  T.  W.  Riciuiios  has  accepted  the  invitation  «f 
the  council  of  the  Chemical  Society  to  deliver  the  Fandijr 
li  cture  of  the  society  next  session. 
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The  death  is  announced,  at  ihc  age  of  eighty-four  years, 
of  Prof.  W.  P.  Blake,  emeritus  professor  of  mctallurg>', 
K'-.>:<jgv,  and  mining,  anJ  dii  ctor  of  the  Sdiool  ol  Mines 

of  ihf  University  of  Arizona 

A  coRBESi-ONiieM  iavs  he  '*  would  like  to  ask  Mi  >-rs. 
Cowell  and  Crommelin  whetbtf  It  is  not  highly  probable 
that  the  Star  of  fiethlehem  was,  after  all,  nothing  else 
than  Halley's  comet We  submitted  the  inquiry  to  Dr. 
f~">\-  !!,  who  has  been  good  enough  to  reply  that  fv  iUi.  '- 
not  consider  it  "  highly  probable "  that  the  two  object* 
ar«  identical. 

It  is  pt'opo5.-.i  to  >  st.ili".i>Ii,  u:id'_-r  the  title  of  tlv:-  India 
Society,  an  association  to  promote  the  study  and  apprecia- 
tion of  Indian  culture  in  its  setthetic  aafKCtt.  The  new 
society  will  publish,  for  diatributioo  to  it*  members,  works 
showing  the  l>e«t  examples  of  Indian  architecture,  sculp- 
turt-.  and  painting,  and  will  assist  in  tlv  pios- rvation  of 
iliu  troditiunal  arts  and  handicrafts  of  the  Empire.  The 
lionorary  secretary  is  Mr.  T.  \V.  RoUeatofl,  Ardeevin, 
Christ  Chutch  Road,  Hampstcad,  N.W. 

The  National  Association  for,  the  Prevention  of  Con- 
sumption is  inaugurating  an  educational  campaign  against 

tu'i  :.-u;  >h'^      So    great    ha>i    1>  ■(  n  surcrss    of  the 

Travv  liiiij;  "J  ubTrulosis  F.xhilntion  tls.tt  the  coiinLiI  is  con- 
vinced that  the  time  has  come  for  a  vignrous  and  wide- 
spread efiori.  A  special  appeal  committee  lias  been 
appointed,  over  which  the  Earl  of  Derby  will  pre»de.  to  raise 
funds.  Its  object  is  to  raise  an  riiiriual  Ini  nine  of  5000/. 
for  the  purpose  of  spreading  information  on  the  question 
of  the  cure  and  previjntion  of  consumption.  This  cam- 
paign is  to  be  carried  out  bx  means  of  travelling  tubercu- 
io»s  exhibltiont;  caravan*,  vrith  lantem-«1idea,  for  small 
towns  and  villages;  populnr  I'^<;ur>y-;  nn  information 
bureau  :  and  the  distribution  of  iiteraturc.  I  he  coopera- 
tion of  all  persons  is  solicited  to  aid  in  raising  the  fund, 
which  will  be  applied  entirely  to  educational  purposes,  as 
the  commiltae  feeb  Ifaat  if  the  country  can  be  aroused  to 
a  comprehension  of  the  loss  in  life  and  money  occasioned 
by  tubercuhMis,  and  the  methods  by  which  the  disease  can 
be  eontroUed,  ultimate  conquest  ia  anured. 

The  Italian  ■  rir:h>]u.ik.-  of  J,i;i.  7.  ri  n-rr' J  t.i  last  wcel;. 
occurred  in  a  ilistritt  whicli  is  /rctjutnily  disturbed  by 
shocks  from  more  or  less  distant  centres,  but  in  which 
they  rarely  originate.  Avellino.  where  the  recent  shock 
was  strongly  felt,  is  fliirty  miles  east  of  Napfet.  The 
epicrntr'.'  ■  f  tti--  earthquake  was,  however,  about  thirty 
miles  still  i^irUu-r  to  the  cast,  including  the  villages  of 
Calitri  and  San  Fele,  at  both  of  which  there  was  much 
damage  to  pioperty  and  some  loss  of  life.  The  only 
important  earthquake  which  is  known  to  have  occurred  in 
the  same  centre  is  that  of  September  8,  1604,  when  more 
than  four  thousand  lives  were  lost.  Calitri  was  then 
entirely  destro>"ed.  and  at  least  700  persons  were  killed. 
The  epicentre  ol  both  earthquakes  lies  only  a  few  miles 
to  the  north-tvest  of  tfiat  of  the  great  Neapolitan  earth- 
quake of  1857,  and  not  far  from  the  continuation  of  the 
isoscismal  lines  drawn  by  Mallet  in  his  well-known  report. 

Prof.  Kosau>  Ross,  in  an  address  to  representatives  of 

the  missionary  societies-  of  tt.e  world  meeting  at  Living- 
stone College  on  Coimm  iisuration  Day,  June  11,  urged 
that  missionaries,  like  the  priests  of  old,  should  be  healers 
both  of  the  mind  and  of  the  body.  He  suggQsted  that 
missionaries  might  ascertain,  by  the  examination  of  the 
n.  whether  rhildrT  in  the  tropics  were  affected  by 
malaria,  and  that  this  would  give  a  rough  indication  of 
the  amount  of  malaria  In  the  district.  He  suggested  that 
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quinine  might  then  be  administer.  J  to  I'l-  <  h:'.lr'  ti  in  the 
district,  and  that  this  would  tend  10  cli.  1  k  :h.  s].r..nl  of 
the  disease.  He  also  hoped  that  thfv  woulil  \k  atjle  to 
ujsist  in  drainage  schemes,  so  that  the  breeding  places  of 
mosquitoes  might  be  eradkaied.  He  thought  aO  misston^ 
.iries  should  have  such  training  as  that  given  at  Living- 
stone College,  in  order  to  be  enabled  to  share  in  these 
sanitary  precautions. 

M  VNV  meteorolog-sti  w  ill  be-  glaJ  to  V  .-.xw  th.jr  :]ic 
.letivity  of  the  Ikitish  Rainfall  Organisation,  foiuidcd  some 
fifty  years  ago  by  the  late  Mr.  G.  J.  Symons.  has  been 
pla«;ed  upon  a  permanent  footing  by  the  transfer  of  the 
management  by  the  director,  Or.  H.  R.  Mill,  to  a  strong 
representative  board  of  trustees  intrrfst'il  in  r.i'rf.iK  work. 
Tllr  board  will  consist  of  Dr.  Mill  (as  chiutmunj,  Mr.  F. 
Druce  (treasurer),  ,Mr.  R.  M.  Ikirrington,  Sir  .Alexander 
Binnie,  Mr.  C.  L.  Brook,  Mr.  C  J.  P.  Cave.  Mr.  D.  W. 
Kreshlield.  Dr.  H.  Mellish,  Sir  John  Mutray,  and  Mr. 
J.  G.  Wood.  Tile  board,  with  the  aid  of  other  obeservers. 
wilt  form  an  endowment  fund  for  the  continuance  of  thu 
wotk,  whicli  hitherto  has  been  dependent  on  the  efforts 
of  its  promoters  and  voluntary  contributions.  Th« 
observers  now  number  nearly  $000,  and  the  accumulated 
records  are  quite  unique.  Dr.  Mill  now  mak>!S  over  the 
whole  of  the  documents  and  the  lease  of  the  headquarters 
in  Camden  Square  to  the  board  of  trustees  as  a  free  gift 
for  the  b''n'-fit  of  m'-!""ro!oj;'ri!  «'-i'>n<'». 

The  tilteenth  annual  congress  ot  the  South-eastern  Union 
of  Scientific  Societies  was  held  at  Goildford  ffom  June 
8  to  II.   Dr.  O.  H.  Scott,  F.R.S..  was  succeeded  ai  presl« 

(lent  b>  Prof.  Ernest  Gardner,  who  delivered  a  iflsrourse 

on  the  evolution  of  classical  .jr'  Sum-  of  C.v  papers  read 
were  of  much  local  interest,  notabiy  one  by  Mr.  11.  Bury 
on  the  relation  of  the  River  Wey  to  the  Blackwater  and 
the  .\run— a  study  of  river-developuient  on  th  -  lines  laid 
down  by  Prof.  W.  M.  Davis.  Another  local  jmp' r  dealt 
with  the  Pilgrims'  Way  between  Farnhn.Ti  and  Albury.  in 
which  Mr.  J.  <\.  N.  Cliff  di*cuss»:d  the  question  whether  the 
route  was  along  the  high'.-r  or  the  lower  road.  Mr.  E.  \. 
Martin  explained  his  experiments  on  dew-ponds,  made  with 
the  view  of  determining  the  way  in  which  the  suppt>  of 
water  was  maintained.  Dr.  W.  M.irt'n  slii.w  d  in  a 
learned  paper  how  the  bird's-eye  views  and  map:^  o(  the 
sixteenth  and  seventeenth  centuries  should  be  interpreted. 
K  lecture  00  colour  in  insects  was  given  by  Mr.  J.  W. 
Tutt,  in  which  he  pointed  out  the  need  of  obtaining  definite 
information  rrsp.-f^In;^  the  char.i;"'^^  which  hring  about 
(lsf!t'reno?s  of  toio; jtion.  Dr.  Vaughan  Cornish  lectured 
on  waves  in  sand  and  snow,  and  Mr.  .\.  R.  Horwood,  of 
Leicester,  referred  to  the  extinction  of  cryptogams.  The 
Rev.  R.  Ashington  Bullen  is  succeeded  as  honorary  secre- 
tary of  the  union  by  Dr.  William  M.irtiti,  who  wi'l  be 
assisted  by  Mr.  Norman  Gray.  Nest  year's  congress  will 
be  held  at  St.  Albans,  under  Sir  David  GUI.  K.C.B. 

THfv  L'niv.ji -.itN  of  Californi.i.  continiiint;  th-  inv  -^tit;.!- 
tion  of  the  numerous  shetl-moutirl';  on  the  shores  of  San 
FraiKisco  Bay,  publishes  in  the  ilfth  par:  of  vol.  vii.  of 
its  Proceeding  a  report  on  that  at  Ellis  Landing,  by  Mr. 
N.  C.  Nehmn.  This  is  one  of  the  largest  of  the  series, 
and  the  period  required  for  its  accumulation  is  estimated 
at  more  than  three  thousand  years.  From  the  very 
beginning  it  was  USCd  both  as  a  dwelling  site  and  plac«> 
of  burial,  and  it  was  occupied  by  the  Califomiaa  abori- 
gines up  to  a  time  not  lonig  antecsdent  to  European 
discovery  and  occupation  of  the  country.  The  earliest 
occupants  were  not  savages  of  the  lowest  grade,  and  there 
is  throughout  the  strata  distiact  evidence  of  the  cvolu- 
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tion  of  cultui<.-.  Ihe  later  inhabitants  were  skilled  in 
varimi*  indu^iri'-s,  and  made  journeys  to,  or  had  trade 
ii'l;«l;ons  with,  distant  :ii!i'  >'.  I  \t  n  :f  it  was  (ruin  timc' 
to  lime  occupi'  d  by  migrants  or  e iitnii'>ii,  tlicsc  pt-opli^  were 
alt  eiKntially  of  the  aaine  type,  and  the  last  were  Indiana 
timilar  to  the  inhabitant*  of  Middle  California  within 
hliloric  timet. 

MassRB.  Ddlau  and  Co.  have  pubilihed  part  iv.  of  the 

"  li'-.i-iiiry  cif  iliinian  Inlicritaner, "  the  publication  con- 
t.iiiiiim  p<-dif;rfos,  illiistrntive  of  the  inherltancp  of  various 
flL-lectH  or  othrr  characters,  issued  by  the  Gahon  Labora- 
tory for  National  Eugenics.  The  present  part  contains 
pfdl^ea  of  a  larit«  number  of  cases  of  hare*Hp  and  cleft 

palate,  w'tfi  iiilrnditrJory  explannrinn  and  ^lb!i^l^Jrnp^v  by 
I>r.  H.  Kivi  hbkth ;  pedigrees  of  iitf  i^diury  dtaf-aiutism 
collfi  tril  Sv  (he  Eugenics  Laboratory;  and  prdigrws  of 
cotigenital  cataract,  collected  and  annotated  by  Mr.  N. 
Bishop  Harman.  Tha  pedigrees  are  given  in  the  sane 
^enrral  style  as  in  previous  parts,  and  thr^  first  and  third 
articles  arc  illustrated  by  a  number  of  plates,  «.-hich  are 
rxceedingly  wsll  rapradueed. 

Mm.  M.  Osiiiua,  of  the  nun  au  r.f  Srifnlifir  R- s.^arches 
a;  I'aihoku,  lias  been  enabled  to  add  twelve  species  to  the 
twenty-nine  rrcorded  in  Stejncger's  *'  Herpetolofjy  of 
Japan,  &c.,"  as  indigenous  to  Formosa.  Of  these  twelve 
•ddltiona,  four  species  and  one  subspecies  are  regarded  as 
ni-w  to  scirnic.  Mr,  Oshima's  pappr  .npp^ars  in  vol.  vit., 
p^iri  iii.,  of  /liiNo(alioiu-i  Zoologitae  Japonensis.  which 
»I»o  includes  four  articles  on  aa  many  gnwpt  of  Japaneae 

iiuirlebratrs, 

I'o  thf  June  issue  of  Witlvrby '*  Hritiih  fiinh  Mr.  H. 
Wormald  contributes  .m  <  vqutsitely  illustrutrd  .irticle  on 
the  attitudes  assumed  by  the  mallard  and  certain  other 
drakra  during  the  period  of  courtship.  The  performance 
J'  1;  t.illv  k  (iimmences  by  four  or  five  mallards  swimming 
round  a  duck  with  their  necks  drawn  in.  and  then  suddenly 
kiwvrli^  their  beaks,  and  at  the  same  time  raising  them- 
selves ntiarly  upright  in  the  water  and  drawing  the  beak 
up  the  bfcaat.  For  the  other  actions  we  must  refcr  the 
readefs  to  the  paper  itself,  as  they  are  difficult  to  deacriBe. 

Is  their  thirty-eighth  report  (1900-10)  the  directors  of 
the  Zoological  Society  of  Philadelphia  slate  that  in 
Hecember  Inst  a  l.irge  number  of  animals  collect«->d  by  the 
Smithsonian  Institution  expedition  to  East  Africa,  under 
Mr.  Reoaevell,  wcia  temporarily  accommodated  in  the 
gacdrns  pnviout  to  their  transport  to  the  National  Zoo- 
logical Parfc  at  Washington.  Sp<>i-lmens  of  Thomson's 
i^.iteHe.  watrrbucV;.  iV.k  hartebeest,  and  wa:t  h  'l;  t<e- 
vaine,  howei  r,  tho  property  of  the  society.  The  Ust- 
naoied  specie^,  wr  regret  to  see,  figures  in  the  Ust  as 
Macrocephaius  in  place  of  Phacochmrus.  When  a  name 
llts  at)  animal  ao  edrtrabjy  as  ^  latter  dote  the  wart- 
hflC»  ^  ought  in  no  circwostuioee  to  be  cbangtd. 

Wi  have  to  acknowledge  the  r^-cipt  of  the  report  of  thf 
dirretor  of  the  Zoological  Garden*  at  Gizj,  near  Cairo, 
lor  i.Kvi.  in  which  it  is  stated  that  the  season  under  review 
WAS  unusually  favourable  to  the  animals,  although  the 
nuni!--,--  of  visitors  was  i6,i,;o  less  than  in  the  previous 
>rar.  To  the  tate  and  present  Coveraors  of  Seoar  the 
garJras  wvrr  iitdebted  for  a  lar|^  and  Kp<esentative  oot- 
:-  v',o:i  >.^"  a;i.m;r,>  ftvnj  i."ie  Blijf  Ni>.  white  a  feature  of 
:;\c  >  '.ai-  WA»  ;S>r  Urge  number  of  species  which  bred  in 
the  meaagerie.  Jung.p-ia:*  and  foxes  were  responr.ble  for 
the  death*  o(  several  aounaU,  while  to  rata,  owis.  Ac, 
;wj«  prohaMy       attributed  the  ^Ssappearaace  of  Ban; 
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In  past  years  locusu  have  caused  enormous  losses  ia 
South  Africa  to  the  farmcra,  who  have  usually,  en  rdli^ms 

grounds,  t.ikin  no  steps  to  d'.'Stroy  tl.'-ni.  Since  agri> 
cultural  departments  have  been  formeil,  Iwcusi  oJficcr*  haw 
been  appointed  whose  duty  it  is  to  collect  informatior. 
about  the  swarms  and  the  places  where  eggs  are  laid,  vri 
to  take  such  destructive  measures  as  may  be  necessary. 
I"!..-  !■  p<irt  of  ihr  tfhi'  f  officer  for  Cape  Colony  for  the  pan 
sta>i.:i  n.rf  fitly  been  issued  in  the  /tgntuflwra/  /ourasf 
of  the  Cape  of  Good  Hope  (No.  2,  1910).  The  moit 
successful  method  of  destruction  is  to  spray  the  veldt  wub 
a  dilute  solution  of  sodium  arsenlte  and  treMie,  or,  if  the 
grass  is  too  short,  to  scatter  some  finely  chopped  grcca 
vegetation,  bran,  or  even  "  voet(4angf  rs  "  themselves, 
previously  soaked  in  tile  solution.  When  the  swarm  comes 
along  it  is  immediately  atUactcd  by  the  treacle,  and  eau 
with  great  voracity,  so  that  tlw  insects  soon  b^n  10 
sicken  and  die.  It  is  even  recorded  diat  •  eecood  VWMa 
has  come  up  aitd  devoured  the  first,  two  swarms  dnis 
p-r  sliirig  through  one  spraying.  At  an  earlier  stage  the 
•destruction  is  a  sin^ler  matter— the  iaaecU  are  sprayed 
immediately  they  hatch  out.  Wherever  Aese  methods^  are 
adopted  damngc  from  locusts  becomei  cooipara^vd^ 
small,  and  as  soon  as  the  religious  scruples  of  the  farmers 
can  be  overcome  and  ade<]uate  h?lp  is  rendered,  the  k>cu(t 
plague  will  cease  to  be  formidable  because  it  can  be 
ooncrollad. 

Mr.  B.  HnoM-AtUH,  writing  from  Large  Acf«n,  Selsqr. 
;  sends  an  account  of  the  extraction  of  several  coloiirt  by  Mm 
from  purple  iris  flowers.  The  petals  of  from  twer^  to 

thirty  flo\S'jrv  u{  ifji  il.  cp  pm  p!.-  iri-.  wMi  Ii  ss>  r.  rithrr 
quite  withered  (ghrivcUed,  but  still  moist)  or  just  beginning 
to  wither,  wrrc  put  into  a  jar  and  just  covered  w  th 
aicoboL  At  the  end  of  tan  ounute*.  (t}a  bright  and  qrpicalt; 
Iris  reddkh  purple  solution  was  produced;  (a)  these  soaked 
(in  .iKohuli  b!i'-M)ins,  squeezed  fairly  dry  ar»d  strcpt-d  In 
plain  cold  water  (or  ten  minutes,  gave  a  bright  ultramarirjs- 
blue  solution,  with  no  trace  of  purple  or  red ;  (3)  tlMse 
alcohol-soaked  blossoms,  left  in  the  water  for  an  hour,  g^m 
a  deep  (almost  indigo)  blue  solution,  with  no  trace  of  purple 
or  re«I.  .\injtl-.vr  similar  lu'  of  blossoms  1  just  aliove 
the  s«?ed  pod,  were  steeprxi  in  (  rough  .i'tuhol  to  cover  thrin. 
for  three  hours,  and  gave  a  riih  rr:nison  volution  with  no 
craoe  ol  blue  or  purple.  Several  other  fariiUant  and  distiiiGtive 
colours  were  obttdned  bv  various  treatments  of  blossonu 
and  residiits.  Mr.  Here  n-.\Uen's  interesting  observatiotii 
remind  us  thai  while  v.r  H.n-c  in  this  country  a  wide  rang* 
of  blue  and  red.  as  well  .v.  ^  1  •.  I  jw  Oowers,  there  is  nor. 
witfi  the  eueptioa  of  woad  {isatiM  Imrferw),  a  single 
indigenous  hlue.  Or  even  red,  colouring  matter  wbicb  hss 
evi'r  1  of  any  importance  as  a  dye^uff.  Many  years 
ago  woad  was  used  10  some  extent  as  a  source  ol  indigo, 
while  weld  {Retedm  luteola),  drer's-faraoa  (Gcwisia  tmc- 
loris),  and  manj  other  yeUow  dyes  wtn  also  eaoplagred,  but 
we  were  dependent  upon  foreign  eeoniries  for  oar  colouring 
ni.itters  even  when  natural  dye-stuffs  were  v-^rl.  Tht 
ihemical  constitution  of  the  colouring  P'^tfrr  ul  lite  purple 
;ri$  dors   not  appear   to  havr  h^a  inwestfgatf^.    but  ifac 

results  obtained  by  Mr.  HeroiKAUea  osQr  probably  be  ca- 
ptained by  the  euractlaa  of  ineee  of  add  mod  alkafise 
bodiea  by  tbe  aohents  used- 

I     Mr.  Johs  <.:(u<idt,  bead  of  th-  r>2nish  espediflcn 

.r\  the  Tkor  for  the  inresrlgatiof.  .J  fiiy».cal  coiKiitions  h 

.  :he  Mediterranean,  has  sen:  us  a  repriai  of  a  preliminar. 

I  report  00  tbe  work  of  the  expedttioa,  published  in  U 

i  GtagMpkit,  Tbe  Tlor  cmtaed  in  the  Stoaiis  «f  Gtbiafeir 
and  along  tbe  oordi  COMK  «l  Afitea  K  SnidiniB,  tbea 
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explored  the  western  Italian  coast,  and  made  some  observa- 
tiom  furtfaer  eait  in  the  Muthern  Adriatic  and  of  the 

coast  of  Grr<r>c<<.  The  results  are  of  great  value  and 
interest.  Special  attention  may  perhaps  be  directed  to  the 
section  of  the  region  west  of  the  Strait';  of  f'librnltar  made 
between  Februaiy  ao  and  aS,  1909,  which  may  be  compared 
with  a  timilar  section  based  on  Dr.  Wotfenden'e  obaerv.-i- 
tlons  made  in  the  Silver  BelU  in  1904. 

Ix  the  SitMarngsbericble  of  the  Vienna  Academj  of 
Srience*  of  Deeember  9.  1909,  Pfwf.  W.  Tmbert  discuaaes 

th'  ,  iniiui  (lull  li'  tu-irii  tlin  trrripTntiirc  conditions  of  the 
atiiiu>|jlkt're  and  the  pressure  at  the  surface  of  the  cartti. 
The  inquiry  i»  based  upon  observations  of  the  temperature 
of  the  upper  air  during  I9«i3-^  made  bj  the  aeronautical 
otMervatory  at  Lfndeitberg,  and  on  the  rimitltajieous 
Vxliaviritir  of  tlio  barometer«at  the  prnund  level.  For  thi« 
purpose  those  days  were  selected  on  which  the  arr-column 
over  Lindenbcrg  was  colder  than  thf  prLvioiis  and  foIiowinR 
daji,  and  viet  veria.  The  results  show,  inter  alia,  that 
the  baromeier  rises  during  the  existence  of  coU  alr^cohimns ; 
thp  minimum  of  pressure  occurs  generally  on  the  da> 
before,  and  the  maximum  on  the  day  following.  With 
\v;irin  ooUrnns  of  air  the  reverse  holds  pood.  After  an 
extreme  of  pressure  a  column  of  extreme  temperature  occurs 
as  a  rale  em  the  ftnt  or  second  day  afterwards,  via.  a 
warm  column  follows  a  high  pressure,  and  sin  verse. 
There  is,  at  all  events,  an  intimate  connection  between 
t'MTip' raturo  fotiditions  in  tile  free  air  and  pressure  at  the 
ground  level,  from  which  fact  the  author  agrees  with  the 
opinion  generaUy  obtaining  at  the  present  time,  that  "the 
hope  of  meteorology  lies  in  the  upper  rsgions.*' 

An  extended  series  of  tidal  otoervadons  on  the  Pacific 
coast  was  obtained  by  the  Canadian  Tidal  Survey  during 

t!ir  sunitiu'r  (if  im").  lirnli  r  the  supervisioil  of  Dr.  W.  Bell 
Dawson,  the  suptjrintendent  of  the  Survey.  There  were  in 
all  a  series  of  twenty  recording  tide-gauges  in  simultaneous 
Operation  along  the  coast  of  British  Colupibia.  One  note- 
worthy result  obtained  is  that  the  time  of  high  and  tow 
wat'T  a',  t!v  li'  .jd  of  th--  Ion;;  inlets  on  tlie  coast  is  very 
little  later  than  at  the  mouth.  For  instance,  at  the  head 
of  Bute  inlet  high  water  is  only  seven  minutes  later  and 
low  water  fourteen  minutes  later  titan  at  Lund,  six^^ix 
miles  below.  The  rang^  of  (he  tide  at  the  head  of  the 

other  inlets  is  only  finm  to  12  pT  c^nt.  greater  than 
at  their  mouth.  This  rapid  progress  of  the  tidal  undula- 
tion must  be  due  to  the  great  depth  of  such  inlets.  Where 
the  depth  is  so  great,  the  whole  surface  of  the  inlet  rises 
and  falls  simultaneously,  in  correspondence  with  the 
impulse  at  its  mouth  given  by  !lie  r'l'-r  and  full  of  the  tide 
in  the  open.  It  would  also  appear  that  there  is  little 
current  e-^copt  in  the  mouth  of  the  inlet,  where  the  pulsa- 
tion takes  place.  The  results  obtained  by  Dr.  Dawson 
provide  valuable  information  upon  the  subject  of  the  pro- 
gress of  the  tide  in  ordinary  sh.Tllow  estuaries  and  in  deep 
inlets.  They  arc  in  no  sense,  therefore,  of  merely  local 
intcre.st  or  local  application,  but  they  illustrate  the  general 
question  of  the  rate  of  progress  of  the  tide  relatively  to 
the  depth  of  the  channel  or  tnht. 

Tiix  velocities  of  certain  reactions  between  metals  and 

the  halogens  in  solution  form  the  subject  of  a  paper  by 
Messrs.  R.  G.  van  Name  and  Graham  Edgar  in  the  current 
number  of  the  Zeitschnft  fur  physikalische  Chemii- 
(May  S4).  Solutions  of  iodine  and  bromine  in  potassium 
iodide  and  bromide  solution  respectively  were  allowed  to 
react  with  mercury,  cadmium,  zinc,  copper,  and  silver  at 
i^"  C.  and  35°  C,  and  the  velocities  of  solution  of  the 
metal  meaaured.  With  iodine  the  veloci^  of  sohition  was 
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found  to  be  practically  independent  o(  the  nutuo-  at  the 
metal.  The  temperature  coefficient  of  the  reaction  was 
found  to  be  unusually  low,  about  1-3  for  lo"  rise.  Instead 
of  a-o  generally  found  for  reactions  in  homoglBneoHs 
tystamti 

St'EClAI  in('  i'-~t  .itt.u  hi  -  M  a  pap'-r  Ia'  the  !ati:  Dr. 
Ludwig  Mund  on  "Some  New  Met.nllir  rarboiijls,"  wlikh 
npp<ar<!  (with  an  introduction  liy  Dr.  R.  L.  Mond)  in  the 
Journal  of  the  Chemical  Society.  A  description  is  given 
of  the  apparatus,  by  means  of  vdijch  the  action  of  carlSoote 
oN'de  on  metals  could  be  tested  at  tcmperatiK'  up  to 
450',  and  at  pres«uros  up  to  500  atmospheres.  An  account 
is  also  given  of  a  new  black  cobalt  carbonyl,  Co(CO),. 
prepared  by  the  decomposition  of  the  red  tetracarboayl, 
Co(CO)j,  recently  described,  of  o  nithenium  carbonyl,  of 
which  only  a  small  quantity  w.is  obtairn  i!  as  an  or.ingc- 
yellow  deposit,  and  of  a  molybdenum  carbonyl,  Mo(CO),. 
I  forming  highly  refractive  white  crjstals  which  sublime 
without  melting  in  an  atmosphere  of  hydrogen  or  carbon 
monozida  at  30^  to  40*. 

PaOF.  H.  B.  Dtxodf's  presTdential  address  to  the  Chemfral 

Society,  rcprodih  -d  in  the  Society's  Journal.  deaU  \vi;h  the 
"  Union  of  Hydrogen  and  Oxygen  in  FHni'?^."  H-*  con- 
siders that  the  explosion  of  die  two  l;  .i  direct 
action,  (1}  because  well-dried  mixtures  of  electrolytic  gas 
always  explode  with  a  spark  ;  (2)  because  the  velocity  of 
nxpiosion  in  a  well-riricd  mixture  is  greater  than  whfjn 
!>team  is  added ;  and  (3)  because  the  explosion-wave  is 
propagated  exactly  in  the  same  way  as  a  pressuro>wave  in 
the  gas.  In  the  case  of  the  combustioo  of  the  gases  at 
moderate  temperatures,  he  agrees  with  Dr.  Baker  that 
steam  pluys  an  iiiiportarU  part  in  the  interaction  of  the  two 
gases,  but  f..i>:f;<  sts  that  if  once  a  flame  is  started  the 
presence  of  moisture  is  not  necessary  for  its  propagation. 
During  the  combustioo  small  amounts  of  hydn^n  jiennide 
are  formed,  which  can  be  preserved  by  allowing  the  Jet  to 
■iii(>in.;<  on  ice  or  on  solid  carbon  (Ii(i\idc.  Tt  lias  been 
suggested  that  hydrogen  peroxide  is  the  first  pioduct  of 
the  interaction,  and  this  view  has  been  supported  on  various 
giyniiuls.  as,  for  instance,  on  the  ground  that  the  primary 
interaction  in  a  gaseous  mixture  must  be  between  two 
nifil'iiiles  only.  For  these  views  no  sufficient  support 
ap|K-ars  to  be  forthcoming,  and  many  of  the  arguments 
used  in  its  favour  are  shown  to  be  fallacious. 

The  idea  first  expressed  by  Lord  Kayleigh,  and  after- 
wards by  Prof.  Liebenow,  that  the  high  electrical  resistivity 
of  alloys  was  due  to  thermcMlectric  forces  set  up  at  the 

I  points  of  contact  of  the  constituents  of  thr  alloxs,  h.i?  b  -en 
I  taken  up  by  several  physicists,  but  no  attempts  to  establi.sh 
'  its  truth  experimentally  have  succeeded.   In  the  Physik* 
I  aUtcht  ZeiUchrift  for  May  15  there  is  a  communication 
I  from  Mr.  K.  P.  Brooks  wMch  appears  to  prove  definitely 
th.1i  tfv   -ill  is  untenable.    Mr.  llt<x>!;s  h.i<  ue  .n'.ired  th" 
ffsl^tiv  it',    at  difTerent  temper. itiirt  s  of  cUjinns  consisting 
of  a  large  number  of  thin  gold  and  silver  discs,  and  of 
Sticks  of  compressed  gold  and  silver  dust,  and  lias  found 
that  their  resistivity  and  their  temperature  coefficient  of 
T' il v  II"  b'  tW'''  ri  tbiis"  of  their  constitui  ntfi.  and  vary 
wiiii  I  <>sii(K)sition  according  to  the  ordinary  law  oi  mixtures. 
Alloys  of  the  two  have,  on  the  contrary,  higher  resistivities 
and  lower  temperature  coefficients  than  have  their  eon- 
stituenta. 

In  the  Revue  gMrale  des  Setemeee  of  April  30  Prof.  E. 

Cohen,  of  the  University  of  Utrecht,  writes  of  what  he 
,  terms  the  "  infectious  diseases  of  metals."  Under  this 
1  heading  he  describes  aystaoulie  oifaservalhrns  on  the  allo- 
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tiopic  trajuforniaiion  which  metallic  tin  undergoes  at 
moderately  low  temperaturet.    More  iitteretting,  becauw 

of  far  wider  importance,  however,  are  his  observations 
and  views  on  what  he  terms  the  '*  maladie  d'^rouissage  ' ; 
this  is,  la  nality,  simply  a  process  of  spontaneous  anneal- 
ing or  re-<tystallisation  which  occurs  in  certain  circum- 
stances in  metals  which  have  been  severely  hardened  by 
plastic  strain.  So  long  ago  as  iqoo  Ewing  and  Rosen- 
hain  sliowed  that  when  pure  lead  has  been  freshly  crushed 
or  rolled,  die  minute  erytlab  commenoe  to  grow,  even  at 
the  ordinary  t»-nip--r.i;iire,  at  a  rate  which  produr.  s  %  :<;:blL 
changes  in  a  few  weeks.  Prof.  Cohen's  observationit  show 
that  processes  of  this  kind  are  not  confined  to  lead,  but 
occur  abo  ia  harder  malwialt,  especially  in  hard-dr.iwn 
lyrass.  thus  accounting  for  the  spontaneous  cracking  of 
.  arlri^l^i--casps  which  occasionally  oci  urs  in  practice  after 
a  lapse  of  several  years  from  the  date  of  manufacture,  on 
the  view  tiiat  the  re^rystalllMtioa  process  is  aeeampanled 
by  a  change  in  volume.  The  whole  prnce-is  i<:  favoufd  by 
any  rise  of  temperature,  so  that  the  phenomena  are  more 
readily  observed  in  hot  climates.  Whether  such  action 
talces  place  at  poatiUy  a  still  slower  rate  in  iron  and  steel 
is  a  problem  stin  to  be  investigated.  An  important  fact 
brought  out  by  Prof.  Cohen's  experiments,  however,  i*; 
that  the  proci^ss  of  re-crystallisation  is  initiated  and 
accelerated  by  intimate  contact  with  a  piece  of  the  same 
metal  in  the  stable  or  "  annealed  "  condition ;  it  is,  indeed, 
this  phenooicoon  ivMdi  bade  PMf.  Goton  to  describe  the 
whob  FWM*  MM**  iafoetioiM  dbeaie  *'  of  mstab. 

The  Efii^ni<-<-f  for  June  3  contains  a  description  of  the 
Druitt  Halpin  systcn>  of  thermal  storage  recently  installed 
at  the  King's  Road  works  of  tltc  St.  Pancras  Bcnugh 
Council  Electricity  and  Public  Lig^tting  Department. 
Each  of  four  water-tube  boilers  has  been  fitted  with 
a  storafji^  ve-isel,  and  some  fifjurrs  rcjjnrding  the  perform- 
ance of  the  plant  are  certified  by  Mr.  Baynes,  the  borough 
electrical  en^neer.  Each  baibr.  as  o^^naQy  Installed,  had 
a  maximum  normal  evaporation  of  attout  11,000  lb.  per 
hour.  One  boiler  fitted  with  a  thermal  storajif  drum  was 
run  fi>r  ;h.  51m.,  the  storage  liun  L  f  ill  at  the 
start  and  empty  at  the  finish.  During  this  time  the 
average  evaporation  per  hour  was  found  to  be  17.54a  lb., 
•  t  .in  increase  of  50  5  per  cent,  more  than  the  normal. 
Uurin(»  this  test  the  average  working  pressure  was  185  lb. 
per  square  inch,  the  temperature  in  the  drum  360^  F., 
and  the  draught  aX  the  boiler  exit  0-5  inch  by  water-gauge. 
With  this  system  it  Is  found  that  deposits  from  hard  water 
aro  found  in  the  «itiiraC"  drum  ratht^r  than  in  the  boiler, 
and  are  therefore  not  bubjccted  to  the  heat  of  the  furnace, 
which  would  bake  them  to  a  hard  scab.  Such  deposits 
are  very  easily  bk»wn  off  from  the  storage  drum  In  a  soft 
powdery  state. 

Mrssrs.  LoNr.M.tNs,  Green  and  Co.  have  published  a 
third  (dition  of  Hi  F.  Mollwo  IVrkin's  "  Qualitative 
Chemical  .Analysis:  Organic  and  Inorganic."  The  first 
edition  of  the  work  was  reviewed  in  our  issue  of  August  aa, 
1001  (vol.  I.xiv..  p.  397),  and  it  is  suflicient  to  point  out 
that  to  the.  present  issue  has  been  added  a  short  section 
dealing  with  some  of  the  rarer  elements  and  a  new  chapter 
on  ethereal  salts. 

A  iHiRi)  edition  of  .Mr.  Walter  B,  Priest's  "  Scheme  lor 
the  Promotion  of  Scientific  Research  "  has  been  published 

by  Messrs.  Stevms  and  Sons,  Ltd.  We  d-ah  A-ith  th. 
«<-rond  edition  somewhat  fully  in  oitr  issue  of  Januarv  21, 
I'nx*  (vol.  Ix\i\.,  p.  345).  In  til-  present  edition  the 
.idniinistraiion  of  grants  has  bf-en  further  explained,  and 
the  author  of  the  book  proposes  terms  of  allocations  of 
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grants  in  relation  especially  to  electrical  adence.  Tht 
author  hopes  that  die  advantages  to  be  gained  by  le^ 

latin^;  for  the  promotion  of  scit  ntific  research,  where  it 
alTects  purposes  of  general  utility  and  advantage,  will 
receive  serkms  consideration. 


OVR   ASTRONOMICAL  COLUUK. 

The  Meteor  of  Junk  t.— Further  obeenrations  .of  tbt 
large  meteor  of  June  I  9h.  4am.  have  been  reulaui  b 
Ml.  Dinning  from  various  parts,  and  they  are  in  vaqffv 
agreement  with  each  Other  and  with  the  values  If 
him  for  the  hei^t,  radiant,  &c.,  in  NATtaiR  for  Juna  ^ 

The  meteor  was  seen  from  Clapham  Comnnoa  jassirf 
from  a  few  degrees  below  ^  Meters  in  Ursa  Ivfv  » 
a  place  just  north  of  **Tlie  Twiita.*'  The  fir^  a 
reddish-veilow  colour,  whib  the  nucleut  waa  a  mBm 
electric-blue.  At  Loiq^ton.  E^cx,  the  meteor  was  idMnd 
during  a  pordOQ  of  its  lUght  over  the  western  Ocr.  Tb* 
object  appeared  eitnoitfnarily  brilliant,  with  a  blue  he^ 
and  red  taiL 

As  an  instance  of  the  erroneous  impressions  of  neamcst 
occasioned  by  the  startling  lustre  of  fireballs  of  this  kind, 
it  may  be  mentioned  that  the  obsTver  at  I-cuj.:hton  f-«Ti- 
mated  5t  as  s'>venty  yards  distant,  and  th(  u;:h*  •  Tny«t 
have  fallen  behind  a  house  near  him.  Search  was  roMit 
for  tVaements,  but  without  avail.  .-Xs  .t  matter  of  fact,  the 
nictfor  was  more  than  100  miles  distant.  The  »how«r  of 
Scorpiids  to  which  it  ow<xl  its  origin  is  singularly  rich  in 
fireballs  in  June,  and  they  form  probably  the  debris  o4 
some  dissevered,  periodic  comet  the  materlab  off  wUcb 
now  distrihutt'd  into  a  wid*-  stream. 

COMINO  Total  Hli.ip.ses  ok  the  Sln — From  Dr.  P5o 
Fmanuelli  wc  have  received  an  abstr.ict  from  the  /?i"nilj 
di  A^troiioDtia  c  Scintce  afftni  (.April)  in  which  he  discusses 
in  detail  the  conditions  of  the  total  solar  eclip>-s  of  the 
sun  on  May  0,  into,  .April  aS-ag,  ton.  and  .April  i-.  loi; 
The  eclipse  of  kxi  will  have  a  period  of  totalitv  of  r.rarir 
five  minuttis,  and  the  line  of  totalitv  will  compiet-ir 
traverse  the  Pacific  Ocean  ;  commencing  on  the  ''ast  cuast 
of  .Australia,  it  will  terminate  at  a  short  distance  from 
the  west  coast  of  Central  .America.  A  small  chart  given 
by  Dr.  Emanuelli  shows  the  path  of  the  shadow  touchinc 
th»»  islands  of  Nassau,  .Samoa,  and  Tonga.  Vavau  l*lar(f 
will  probably  afford  the  best  locaU  for  observation*.  aM 
Ht  the  port  of  N'eiafu,  on  the  .SOOtii  West  coast,  totalirt 
will  last  for  3m.  36-88.  with  the  sun  at  an  altitude  of  4J*- 
At  Tau,  in  the  Samoan  archipelago,  totality  will  oidme 
for  am.  13s.,  the  altitude  being  ei".  The  last  island  la 
be  traversed  by  the  shadow  win  be  Naasan,  srfikll  b 
practically  an  uninliabitsd  deeert  tsSo  metres  bag  md 
014  metres  across;  b«t  Iwre  the  duration  of  totalitv  will 
be  4m.  lOB.,  and  the  altitude  of  the  sun  57°. 

Thr  Nsw  Canals  on  Mars.— In  No.  423  of  the  Ohtrrf' 
tory  (p.  a  is)  M.  Jonckheere  states  that,  from  obMTVatbm 
made  at  Hem,  there  ran  be  no  doubt  as  to  ttie  rseiEcv  «f 
the  two  new  canals  recently  described  by  Prof.  Loirdl. 
Independent  observations  by'M.  Jarry  Desloges  and  him- 
M  If  disclosed  these  features,  whieb  were  carefully  stuped 
at  the  Hem  Ohsenratoiy. 

Till  OliJK(  itVE-rRlSU  DcrBmCIKATtON  OP  SmJLA*  VOXKI' 

Tiis.-  It,  No.  4,  vol.  xxxi..  of  the  AUrophytUiU  Jomrmi 
Prof.  R.  w.  Wood  reports  further  protfress  in  tbt 
preparation  of  light-filtera  for  use  in  the  obiectHre-oriwi. 
tadnl-velocitv  work  recently  described  bf  Prof.  E.  C. 
I'ulo  ring.  It  will  be  remembered  that  bv  empkf\inf«  a 
neodymiunMhloride  filler,  Ptof.  Pidcering  introduced  a  fhr 
absorption  line  into  the  spectra  to  whidi  the  stellar  Fnr« 
lOuM  be  referred  for  measurements  of  velocitv  in  th-  Liv 
of  sight.     Prof.  Wood  now  finds  that  the  addition  o^ 

•  rbium  chloride  introduces  another  good  ref^enc  line  ms 
\  3S2,  whilst,  with  isochromatic  plates,  th"  narrow  int«-r- 
'.i>ace  between  two  neodymium  bands  at  X  jajo  m-gtit  V 

•  inployed.  Wth  vapours  he  believes  hett-r"  re«ulr<  coaU 
be  obtained,  and  he  is  also  experim'-nting  on  the  mar.»- 
facfure  of  solid  screens  bv  using  a  solvent  whir'n  woul^ 
solidify,  surh  as  sfyrol.  The  success  attain*^  *r>  f.-ir  il 
V'^ry  promising  for  the  final  application  of  fhi«  method. 
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EXPLORATION  OF  THE  KARAKOKAM 
RANGE.' 

TN  the  communication  referred  to  below  H.R.H.  the  Duke 
of  the  Abruzzi  gives  a  very  internsting  account  of  his 
expedition  last  summer  to  Baitistan,  in  Kashmir  territory, 
undertaken  with  the  object  of  ascending  Kj,  the  highest 


FiC.  1.— Tte  Peak  K;  !rjm  Wir  dy  G»p. 

peak  in  the  N.W.  Himalaya,  as  well  as  to  investigate 
the  physical  features  of  that  range,  which  his  previous 
mountain  work  in  North  America  and  Africa  would  render 
so  valuable  by  comparison. 

The  rapidity  and  facility  of  modern-day  travel  compared 
with  that  of  fifty  years  ago  is  romark- 
able.  From  Srinagar  to  the  foot  of 
the  Baltoro  occupied  only  fifteen  days, 
which  in  iS6i  took  mc  twenty -nine. 
The  Duke  proceeded  via  the  Indus 
Valley  and  the  Braldoh  River,  and  re- 
turned by  the  Skoro  La  and  the  Dcosai 
Plains,  all  now  well  known  and  con- 
itnntly  travelled  over. 

The  Baltoro  Glacier  has  since  1861 
been  made  famous  by  the  visits  of  no 
fewer  than  three  exploring  parties, 
commencing  in  1892,  who  have  added 
to  the  topographical  detail  of  its 
furthest  sources.  This  last  expedition 
was  large  and  well  e<]uippcd ;  besides 
its  leader,  there  were  the  Marquis  F. 
Negrotto,  Messrs.  Vittorio  Sella,  F.  De 
Filippi,  three  Italian  guides.  G.  Peti- 
grew  and  A.  and  E.  Brochcrel,  four 
porters  and  an  assistant  photographer, 
and  Mr.  Baines,  who  joined  the  party 
in  Kashmir  to  look  after  the  transport 
arrangements,  so  that  the  number  of 
porters  proceeding  from  .Askolay  was 
about  360.  On  May  18  they  began 
the  ascent  of  the  great  glacier,  the  first 
camp  being  at  Liligo,  on  the  riRht 
bank,  where  the  marginal  ice  cliff  is 
mentioned  as  being  196  feel  high. 
The  next  day  Rdokas.  on  the  same 
side,  was  reached,  where  the  party- 
were  detained  three  days  by  bad  weather,  snow  falling  and 
covering  the  surface  of  the  glacier.  This  was  made  the 
base-camp.    The  magnificence  of  the  view  to  the  north 
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from  this  point  of  the  gigantic  peak*  and  spurs  of  the 
taain  range,  of  which  one,  now  known  as  .Mustakh  'lower, 
is  the  most  striking  feature,  is  described. 

Beyond  this  camp  reference  is  made  to,  and  a  hypo- 
thesis ventured  on,  a  very  conspicuous  feature  (mentioned 
in  my  paper,  "The  Glaciers  of  the  Mustakh  Range," 
R.  G.  Soc,  January,  1864)— the  long  line  of  white  ice  in 
masses  more  or  less  detached,  and  dis- 
tinct in  structure  from  that  of  the  ice 
on  either  side.  1  was  unable  to  follow 
this  ice-flow  to  its  source.  I  venture 
><;t  another  hypothesis.  Its  position  is 
central ;  it  appeared  to  originate  from 
the  precipitous  western  face  of  Gusher- 
brum,  and  to  be  glacial  ice  quite  free 
from  any  morainic  matter  drawn  into 
the  flow  of  the  main  northern  and 
southern  branches,  but  had  never  been 
subjected  to  the  pressure  and  formed 
under  the  same  conditions  as  the  ice 
which  carried  and  partly  held  it  in  posi- 
tion. This  is  only  one  of  the  pheno- 
mena connected  with  these  great 
glaciers  awaiting  elucidation  and  call- 
ing for  that  closer  investigation  which 
the  first  explorers  had  not  the  time  to 
solve. 

On  reaching  the  base  of  Ks  a  close 
examination  of  the  peak  was  made, 
first  on  the  western  side  up  the  tribu- 
tary glacier  named  Savoia,  leading  to 
the  saddle  at  its  head,  si, 863  fert.  Ic 
was  .1  stiff  climb  ;  steps  in  the  ice  had 
to  be  cut  all  the  way  up  to  the  summit. 
The  Tibetan  side  presented  a  pre- 
cipitous wall  of  rock ;  beneath  was  a 
glacier  flowing  west  to  the  Oprang 
Valley,  probably  a  tributary  of  the 
glacier  descending  from  the  Mustakh 
Pass.  As  the  Duke  describes  it,  the  northern  flank  of 
Ka  seen  from  that  side  must  form  a  gigantic  wall 
nearlv  10,000  feet  in  height.  Seen  well  from  here.  Ki 
was  '  deemed  impracticable  for  the  Alpine  climber. 
The    explorers    noxt    attacked    the    eastern    side,  and 


Kio.       The  Bride  Peak, 

reached  the  points  attained  by  the  Anglo-.Austrian  expedi- 
tion. From  this  splendid  Alpine  basin,  as  it  is  described, 
Kj,  with  its  precipices  and  snow  cone,  shows  itself  in  all 
its  splendour  ;  the  difficulties  of  its  ascent  were  apparent, 
and  they  had  to  declare  themselves  conquered— that  only 
in  an  aeroplane  could  the  summit  be  reached.    From  th« 
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wattr  [jjrliiij^  on  this  side  ihcy  saw  a  precipitous  slope  on 
till-  Iibi-la:i  ^idc,  nut  vrrtical  as  Jt  the  Sella  bavyia,  but 
a  \rr\  tn  vasii-d  glacier,  'i  he  Italian  fjuides  and  porters 
iijight  iiavr  d"-.t.nded,  but  returnint;  was  the  ditticulty. 
The  Duke  was  und-T  the  impies&iuii  they  would  see  from 
here  the  Opranj;  Willey  ;  however,  lie  was  surprised  to  find 
a  great  glacier  tlowmg  south-east,  separating  Windy  Gap 
from  .1  great  mountain  chain  which  appeared  to  connect 
w:th  St.i, l  ease  i'eak  on  the  north  ;  this  glacier  received 
nunieroiis  tiibut.uies  from  tlie  eastern  fac^-  u(  ihe  Stair- 
las'^  and  niuiji;lai:i>  voutU  ut  W  in^iy  liap.  The  Duke  says 
titat  licit-  are  two  inipuriaiu  gt*<>f;ra]>hicai  problems  to  be  re- 
solved—how  the  chain  is  attached  tu  Staircase  Peak  and 
where  the  glacier  the  travellers  saw  enu  rges.  From  Windy 
(jap  anri  Sella  Vittoria  Sella  the  eastcin  pe.iks  of  Gusher- 
brum  were  seen,  and  the  Duke  suggests  ihat  the  ^laciet 
from  tli-w-  and  ihc  Staircase  was  the  one  sei  by  \  oung- 
husband  from  the  Oprang  Valley.  A  most  plucky  attempt 
was  made  by  lh<;  Duke  and  two  porters  to  reach  the  lop 
of  Staircase  Peak,  but  after  a  night  at  31,650  feet  they 
were  baffled  by  a  bcrgschrund,  which  they  failed  to  work 
round,  From  here  K2  appeared  more  than  ever  in- 
acci  ssibb- ;  It  is  recorded,  also,  that  its  northern  face  is 
p:r  ripi;i lus,  also  that  towards  the  east  chains  and  moun- 
tdiii'.  w'  re  lost  in  the  distance. 

Rejoining  his  party  on  June  28,  the  Dukr  (!«"?frmined  to 
make  a  final  effort  to  ascend  the  Brid.-  Peak  (Kt,),  25,119 
feet.  Ascending  the  main  tiaituru  glacirr,  fr  im  i  <it>tstool 
Camp  iif  Conway,  on  July  3,  he  and  S«lla  s-.artrd  for  the 
Kuiidus  Saddle;  the  view  they  obtained  from  this  point, 
20,yj2  feet,  compensated  them  for  ill  they  had  gone 
through.  To  the  south  it  lay  over  the  Kondus  Glacier, 
embracing  Peaks  K7,  K8,  and  K<» ;  he  noted  that  this 
valley  trends  to  the  east,  then  bends  to  the  north,  coming 
round  Golden  Throne  and  Hidden  Peak,  and  peil-.-ips  joins 
the  pass  at  the  head  of  the  Ordrxrh  Glacier  of  Voung- 
husband. 

.Mthough  th"  work  was  most  severe  and  many  camps 
were  in  exposed  and  trying  sites,  great  praise  is  due'  to  all, 
and  the  account  is  written  in  a  mosr  natural,  unpr«"t(»nt!ou?i 
way.  The  value  of  the  Italian  gnid'  S  on  work  of  iriis 
nature  is  well  exemplified,  for  when  thev  were  on  the 
Chogolisa  Saddle,  and  Sella  had  left  for  Rdokns,  they 
prevailed  on  the  Vukiy  to  wait  for  fine  weath'  r  and  attack 

the  "Bride  Peak."  and  th-:-  liltb-  party  actually  Mtyed 
three  weeks  on  this  exposed  ridge  of  21,000  feet. 

The  asei  nt  was  tin.illy  nnulf,  and  a  point  24,577  ^^^^ 
reached,  1  lose  below  th''  summit,  when,  d<'ns"  mUt  rnming 
on,  and  thf  remaining  500  feet  I'eing  of  a  danf;.-'rfan  natuie, 
they  reluctanilv  had  to  descend,  having  attained  the  highest 
altitude  Jet  r'-ached  by  man.  .More  it  was  impossihle  to 
do.  The  Duke  trusts  •iorrtf  future  traveller,  profiting  by 
his  labours,  may  some  day  reach  the  magnifn  ent  summit  of 
the  Bride  Pojik  (Fig.  2).  The  future  surveyor  who  itiay  be 
S'-nt  th'  i-.  taugb.t  a  x  aliialjl"  •■.^ar.  bv  th.'Sf  niost  capable 
mountaineers  towards  the  securing  of  an  accurate  plane- 
table  survey  of  th^-  wondnrful  unknown  country  lying  to 
the  p.istward.  With  thn  numerous  peaks  fixed  hv  thi? 
triangulation.  it  is  shown  ronclusiveiy  that  t!if  an-a  occu- 
pied by  the  ierim  Ciangrlii  and  glacier,  logetluT  with  the 
Snowy  Range  from  which  the  Kemo  GlaciT  d^-scends, 
could  all  be  mappefl  and  dozens  of  peaks  fixed  from  points 
alre.idy  visited  by  the  Duke  of  the  Abruzzt  and  Dr.  Long- 
staff,  supplemj-nt-d  bv  a  few  Other*  at  the  head  of  the 
Kondus  \"ai;.  y  and  those  aecn  from  *he  Mustakh  Pass 
crossed  by  Y'ounghusband. 

H.  H.  GoDWiM-AusTSH. 


FURTHER  OBSERVATIONS  OF  H ALLEY'S 
COMST. 

A  NUMBER  of  furth  r  obs.  :  ^v.;  ons  of  Hallcy's  com.  t 
arc  recorded  in  Nos.  4415-^  of  the  Astronomischc 
\ai-lirichlen.  In  N  4416  (p.  401)  Prof.  Max  Wolf  gives 
a  sketch  showing  the  position  of  the  tail  on  .May  12  at 
I4h.  15m.  (Konigsluhl  M.T.).  A  slight  curvature 
was  noted,  the  conve.\  side  being  towards  the  north, 
and  the  extremity  of  the  tail  lay  on  a  line  joining 
a  F.quulei  and  3  .Aquarii.  From  this  observation  it  was 
deduced  that  the  actual  length  of  the  tail  was  about  45 
millxtn   kilometres  (aS  million  milek),   whilst   that  part 
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through  whii  i'l  thi-  e.irlh  would  p. is-,  if  p.i^-.rg-  Ocjk  j>la,.f, 
was  at  least  j'  broad.  ()bser\ alii^r...  1  \;eiuljii^  froai  Ma-, 
17  to  24  indicate  that  the  halos  ob-.rrvi  d  at  the  Konigsluh. 
Observatory  on  May  nj  wer"  more  tli.tn  twice  as  sttor.{; 
as  thos'  ol.jf:rvt_U  on  thr  othi  r  da\  s.  Or.  Cerulli  din-cts 
atteniiuii  :o  an  .ipparent  shortening  of  the  tail  lowariU 
I5h.  (M.h.  I  I  on  May  j8,  whieh  he  ascribes  rather  lu 
the  alleraliun  ol  direction,  in  1  ■  g.ird  to  the  line  of  vision, 
than  to  the  approach  of  daylight. 

Herr  A.  Micthe  records  that,  it  ih.  pliatographic  oW:\j. 
lory  of  th.-  Royal  I'chnical  High  School,  Berlin,  on 
May  tie:  nu' !i  Us  of  tli.;-  (uae  i  uas  wen  to  occult  th'- 
S-5  m.ignitud--   -.t.ir  I.p/,    1.   4'ii5:   lot    -"S-l  s'vonda 

the  star  wa»  l'i-.i  :n  tli'-  biigntne--'-  id  tie;  nucleus,  but  a: 
yh.  om.  40-5S.  iM.I-i  r.j  it  w.i?.  .ig,-in  -e- :i  .i;ii<  n^-t  ihi' 
matter  streaming  mit  from  the  iiuc  us.  It  thi  :i  .i;'pear«l 
as  an  absolutely  sharp,  bluish  point  cd  light,  .ind  -.Dtfereii 
no  apparent  altcratiun  iwyond  a  slight  twiukli.ng.  Heir 
Osthoff  records  some  cloud  obser v.i' ions  made  at  Cologne 
on  .May  19,  biit  found  nothing  wlm  h  might  be  ascribed 
to  the  action  of  the  toiU' t  >  :.i.I  ;  tl;-  halo  .-tround  th-: 
sun  is  accepted  as  the  naiui,il  result  of  the  presence  of 
the  cirrus  cIoikK  observed. 

Observations  made  at  Warsaw  0.1  M.n  .^i  indicated  th»'. 
■|e-  .i\is  of  the  rail,  in  the  pl.ini-  of  lie-  lom.jt's  ,  rbit,  mad-? 
.Ill  .mgle  of  II  with  the  ladiiis  vector  .'it  distance  o-l>> 
1-om  the  head.  ( "ompulatioll^  bv  Dr.  Banschiewirz  show 
th.it  tliis  would  me. in  a  delay  of  o-0-o.7d.  in  the  pa»ias« 
III  ;h.  I  arrh  thro.igh  the  tail  after  the  conjtinetion  of  the 

I'Oiiiet  vv  ;th  the  -^un. 

No.  cd  the  ('(iiM/i;<»  fciiifiis,  for  June  6,  conttim 
-.everal  further  renorrs  of  i.ibsei  valions  of  the  comet. 

M.XI.  I.ui/'.t  and  (.uilbiin-ne  i.p.  1492)  give  .a  r>  fumi  pf 
liieir  observations  aince  eas  ly  in  D'-cpmber,  ii>'«i,  dir'^tinji 
-petial  attention  to  the  ch^mg' s  v.  hu  h  tuol;  pl.iec  in  th^ 
form  of  the  nucleus,  the  struciure  «f  the  v-irious  parts  of 
liie  head,  and  the  extent  of  the  tail  after  the  beginning  oi 
\Iaich.  On  .May  15  it  w.is  noted  that  the  pronounced 
tlaiic^ning  of  tie  nui  l  -ii>  v.  i-.  in  a  direction  perftadiailtr 
to  that  observed  on  .\l.iy  14. 

MM.  Cirera  and  llbach  give  the  results  obt.iirud  at  :'e 
Observatoire  de  I  libre  (Spain),  during  the  period  May 
I  i-2i>,  from  olisi  lA .it inns  of  te rrestri.il,  alint^).>hcric,  iTiaji;- 
netic,  and  electrical  phcnomrn.i.  Somi'  d;s:urt  .-mcc-s  were 
ce'cordc'd  on  May  18  and  in,  but  tii.-  .luthois  hclicvo  that 
they  were  not  connected  in  any  way  witii  the  coajc;, 
although  r'ley  hesitate  to  pronounce  definitely  on  the  Mb* 
jcct  until  the  results  have  been  more  fully  considered. 

M.  ('onia-  .Sola,  ..f  tl'..-  l-  .'ibr.i  Ob-- r-,  .ilo:  \  .  d- -rribes 
Ip,  1496)  a  y.  ry  Ijriili.int  [iroj'-:  tej.n  ol  g.i-  Ironi  tie.  nucleus 
on  May  31.  .\  p.H.  iic-.;i  .ijih,  •-xpi.is-d  for  eighty-three 
minutes,  showed  that  this  proj  etion  rM-m!  d  sume  million 
kilometres  from  the  nucleus,  in  the  direction  opposed  U 
that  of  the  sun.  A  condensation  in  this  projection  gave 
iii"  ,ippr.i' .ii-.c  e  id  a  s.'i  oiid  nucleus,  wliich,  on  June  2,  W3< 
al..i,iut  ^o'  li  .im  I  hi;  primary  nucleus,  and  was  some  thre" 
ni.ignstiides  f.'iinter.  Between  these  two  nuclei  thef 
appear-  li  to  be  an  alignment  of  very  feeble  stellar  points, 
iiur  rb.  -J  w-  ri'  -o  f.iint  .is  to  be  doubtfully  seen.  A  photo- 
graph t.iken,  with  nin.  tv  minutes'  exposure,  on  this  dat" 
showed,  .iniong  oihi;  :  i nt-.  -.ting  d-  '..lils.  .\  loiu;  aigrett- 
'"merging  from  the  nueb-us  .-in<!  forming  a  medial  line  in 
liie  tail.  On  Jim.-  4  the  secondary  nucleus  was  invisiblf, 
but  the  primary  was  accompanied  by  four  condensation*, 
wiiii  h  travelled  r.Tpidly  .nv.jy  from  it.  In  110  minutes  th- 
principal  one  of  thcie  wa*  displaced  5-9',  in  regard  to  th- 
primary,  in  the  direction  of  the  tail. 

M.  Giacobini  also  directs  attention  (p.  1406)  to  th-^ 
breaking  u;;  1  f  tin.'  nucleus  on  June  3.  To  him  it  an;".': 
that  the  comet  had  split  into  two  nebulosities,  each  hiivin^; 
a  nucleus,  the  only  difference  between  their  aspects  beire 
that  one  was  considerably  fainter  than  the  other.  Hi 
.tIso  remarks  on  the  rapid  alr.  raiion  of  the  form  of  tho 
nucleus  since  M.iy  24.  Prior  to  that  date  it  had  been  dis- 
tinctly nebulous  and  elliptical,  but  ainoe  dien  it  liaa  appeand 
as  a  sharpiv  defined  point. 

.As  inentioncd  previously  in  N^T^•^:^.,  M.  Jean  MaKiir* 
Travelled  to  Teneriffe  to  observe  the  coinet,  and  set  up  hi< 
instruments  on  the  spot  occupied  by  Piai/i  Smith  in  iSjJ. 
He  now  describes  fp.  1407)  the  instrumf'nts  and  the  observ- 
ing conditions  during  his  two  months*  sojourn  at  th» 
station.    At  an  altitude  of  2715  metres  he  was  well  abov' 
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llif  u.ii  ii  '.■iiili,  and  only  on  one  night  was  the  sky 
obsciiT'd.  l  u;iJier,  he  gives  a  dciailocl  account  of  his 
obstrv.ition^  of  thc  sky  on  the  night  of  May  18-19,  but 
beyDiid  an  i-xteptionally  fine  display  of  the  ziodiacal  light 
MO  s|>'i:;il  jihrnuit'.'-na  weie  remarked. 

rhuijj^r.iplis  of  the  coiiiLt  taken  at  HelwAn,  Kodaikanal. 
Joh.ir.n'".bur^;,  ^c,  were  shown  at  thc  meeting  of  the 
Koval  Astrimotniial  Society  on  Friday  last,  and  all  of  them 
show  pliiinly  what  a  srrikitif;  object  the  comet  was  in  more 
(avoural)lr  latitude!,  aiid  m  clearer  skies.  Thc  long 
strai;;lii  lai!  15  seen  to  hav«  a  very  oomplicated  structure  of 
sine  lUanienl!*  and  waves. 

Spvcral  observers  have  forwarded  to  us  accounts  of 
recent  observations  of  the  comet.  Mr.  Leach,  of  Malta 
University,  ^,  <in  Jmi'-  S,  tl  a;  ihe  comet  had  been  scrn 
every  rvenin^  sincf  .May  2a,  aiid.  although  fainter,  the 
tail  still  extended  some  jo"  or  30°.  It  was  best  seen  on 
June  I,  when  the  tail  extended  nearly  to  Jupiter.  He 
also  remarks  on  the  chaniie  in  the  appearance  of  the 
nucleus,  which,  latt<,rlv,  was  quite  stellar  in  character 
and  of  about  the  second  magnitude. 

Mr.  J.  \V.  Scholes,  of  Grimscar,  Huddersfield.  sends  an 
account  of  nh-i  i  vntioi:-.  mad.'  at  .Mof  -e.Tinbe  Hay.  A 
nkctclj,  m.'ui-'  at  ii.ui  p.m.  on  May  ^i,  in  a  clear,  cloud- 
less sky,  shows  Itiref  piuni'-s,  or  tails,  two  shorter  ones 
lying  beneath,  and  s.  pai  .ite  from,  th-^  main  tail.  i  h(; 
lowest,  and  shortes*,  is  quite  n"ar  fr>  ("astor  and  Pollux, 
and  nearly  parallel  to  a  line  joining  them.  No  simple, 
definite '•zplaiMtioa  of  this  a|ipuition  »  yet  fortbeominc. 


PAPERS   ON  INVERTEBRATES. 

is  the  May  number  of  the  Enioiuo!ot^\it' s  Moniiti\  Maga- 
line.  Dr.  O.  Sharp  records  the  history  of  thc  dts- 
lov.ry  in  lUf  New  Forest  of  a  new  s]>i<ns  of  .arbor, al 
hortln  of  the  fjenus  Corticaria.  One  species  of  this  penus, 
C.  Mniiidfii.  was  for  thirty-seven  years  known  as  llritish 
only  by  a  single  sfx.-cimen.  In  1908  becllea  cif  this  Renus 
were  taken  on  an  oak-tree  in  the  New  Forest  and  identi- 
fied with  that  sp.  rics,  which  thev  seemed  to  indicate  to  be 
sexually  daTiorphic.  Other  specimens  procured,  both  in 
thc  Forest  and  at  Wokii.j;,  denK)n<;tr.ited,  however,  that 
not  only  w.is  similtila  re-dibcovered  in  Britain,  but  that 
thc  former  area  is  the  homr  of  a  ncw  spccics,  for  which 
the  nanie  <'.  lambiana  is  proposed*  C<  4fMtA>to  bM  been 
subsequently  taken  in  Scotland. 

To  thc  Proceedings  of  the  .Academy  of  Philadelphia  for 
I>eccmber,  1909,  Mr.  'I'.  U.  Montpjonierv  rontrihiite<;  ihr 
second  part  of  his  observations  on  the  habits  of  spiders. 
Particular  tnti'-re<;t  attaches  to  his  nccoinit  of  the  btetdniL; 
habits  of  Pisaurina,  the  ijiecies  of  whicit  closely  resembl' 
the  Lycosida:  in  structure,  but  differ  by  being  arboreal 
instead  of  terrestrial  durinj^  the  cocooning  season,  atid  in 
carrying  the  cocoons  by  means  of  the  chelicera  instead  oi 
susp«.'nded  from  the  spinneret.s.  The  large  white  cocoons 
of  one  species  are  usually  found  on  poison-iw  (Rhus 
tOMteodendron) ;  and  from  observations  on  spet  imens  kept 
Ifi  confinement  it  appears  that  the  female  carries  the 
cocoon  about  with  her  until  a  few  days  before  thc  young 
are  ready  to  hatch.  As  they  emerge,  she  commences  to 
enclose  them  with  a  network  of  lines,  she  herself  remaining 
on  the  outside  of  the  nest  thus  formed.  In  this  manner  the 
oM  cocoon  and  the  young  spiders  are  eventually  enclosed 
in  a  complete  nest,  which  may  take  as  much  as  three  days 
to  construct. 

The  January  and  February  issues  of  the  same  serial  for 
the  etirrrnt  year  arc  occupied  by  papers  on  molluscs — for 
the  most  part  American  land  and  fresh-water  forms — among 
which  the  longest  is  one  by  Messrs.  Pilsbry  and  Ferriss,  on 
thc  land-snails  of  the  south-western  .States.  As  Ihe  result 
of  their  studv  of  .Arizona  snails,  the  authors  have  bc^  n 
led  to  doubt  the  power  of  environment  as  a  main  factor  in 
the  differentiation  of  species,  and  to  regard  this  as  capable  of 
explanation  onlv  on  the  hypothesis  of  variations  in  the  egg, 
leading  tD  modifications  of  the  organism,  for  the  most  part 
not  affecting  the  well-beine  of  the  r.ice.  Such  nd.iptation 
as  exists  is  probably  due  to  selection,  and  the  isolation  of 
colonies  would  f.Tvnur  the  perpetuation  of  mutations. 

Fresh-water  gastropods  of  the  genera  Limne  j  and  Physa 
progress*  it  is  well  luiown,  by  crawling,  bock-downwards. 
on  the  aurfaice-6bn  of  the  wat*r.  On  p.  49  of  the  serial 
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iusi  cited  Mr.  H.  S.  Cotton  shows  that  the  san>e  mode  of 
■progression  occtirs  in  the  case  of  a  marine  bivalve  of  the 
genus  Modiotaria,  the  lematkable  feature  in  this  instance 
being  the  small  sin  «i  the  area  of  adherence. 

To  the  May  number  of  the  American  fiaturahst  Dr. 
H.  A.  Pilsbry  CMiMmflkates  a  note  on  a  new  type  of 
barnacle  (Stomatdtptt  ^MMsfolor)  Inhabiting  the  mucoiu 
membrane  of  tfie  throat  of  the  lo^erhead  turtle.  AlthoMgh 
sessile  barnacles  are  well  known  to  infest  the  external 
surface  of  torflea  and  iriMles,  wlule  certain  parasitic  forms 
penetrate  the  faMcAiawnt  of  their  crustacean  hosts,  no 
commensural  thoraSc  tfft  appean  to  have  been  previously 
described.  Stomatolepis  bdoogs  to  the  subfamily  Loro- 
nullnas,  and  is  nearly  related  to  TiibidneOa,  which  lives 
on  the  skin  of  whales,  and  Stsphanolepas,  a  barnacle  found 
imbedded  in  the  horny  plates  of  the  ehell  of  thc  hawksbill 
turtle. 


SOME  BIOLOGICAL  SERIALS. 
'piiI-:  frequency  with  whidi  fha  auficessiTe  itumbet*  of 
the  Quarterly  Journal  of  MUroae^fkti  SHmtt  W»kt 

their  appearance  may  be  taken  as  an  index  of  the  activity 
in  research— of  a  particular  kind— on  the  part  of  Britidi 

teoiofjists,  and  the  editor  is  to  be  congratulated  on  ttie 
issue  of  seven  parts  of  what  used  to  be  literally  a  quarterly 
journal  during  the  l  ist  twelve  months.  The  itoril  ni«nber 
(vol.  Iv.,  part  :.)  maintains  the  usoal  high  ?**'^*'r"L*? 
publication.    It  opens  with  a  detailed  deaGriptiiOa»nr  PjOf* 

G.  C.  Bourne,  of  the  anatomy  of  a  reoiarkWNe  Hew 
Zealand  mollusc,  Imisura  (Scissurella)  MtatteMCttSi*.  lUUB* 
trated  In  tive  carefully  drawn  plates.  Mr.  W.  J.  Dann 
gives  a  verv  full  description  and  discus^  of  the  ^  01 
the  scallop— I'ectcn— an  organ  which,  OB  aecount  of  • 
certain  resemblance  to  the  vertebrate  type  of  qWi^  lUM  wr 

i  a  long  time  past  attracted  a  large  share  of  attei^B  worn 
i  biologists,  and  wii  rh  l.itely,  we  believe,  has  played  ••*«»» 
unimportant  part  in  the  theories  of  philosopher.  Mr. 
Dakin  concludes  that  ■•  there  is  no  ground  wtHteWT  tOT 
placing  the  I'ccien  ev  in  the  same  class  as  the  Vetwbrate 
eye,  for  the  rcsentl  i  mce  is  very  superficial,  and  tlwugh 
the  retina  is  inverted  in  both  eases,  this  has  been  prOdUMO 
in  very  different  wa>s."    I'rof.  E.  A.  Minchin  and  1*. 

H.  M.  Woodcock  have  a  paper  on  the  bkwd-^aailes  of 
l  ertain  tlsiies.  accompanied  by  three  of  thoso  remarkably 
beautiful  plates  which  we  havt  karnt  to  expect  from  proto. 
/(►olo^ists.  A  special  welcome  should  be  extended  to 
another  proto/oolygical  paper,  the  first,  we  believe,  frMil 
the  pen  ol  .Mr  Julian  S.  Huxley,  grandson  of  Prof.  T.  *l. 
Huxley,  wiiich  deals  in  a  very  thorough  manner  «ltb_  a 
new  f-enus  and  species  of  Rregarine  from  the  digcstitre 
tract  of  that  remarkable  crusf.iccan  Anaspidft  t0»mnn»». 
Ik.th  this  menviir  and  that  by  Prof,  Bourne,  akoato  re- 
ferred to,  are  based  on  material  obtained  by  Mr.  CSeoflrcy 
■^mith  on  his  recent  trip  to  .Australasia.  The  number  eon- 
cludes  with  a  reprint  of  Prof.  Hubrecht's  address  tO  the 
l^iston  meeting;  of  the  International  Zoological  CO^^ 
on  the  fct-tal  membranes  of  tlie  vertebrates,  in  wMcb  the 
.luthor  elaborates  his  remarkable  views  on  the  interpreta- 
tion of  mammalian  development. 

In  the  second  volunv  of  the  ZeiUdtttft  fur  mftUtMe 
Ahstam'uungt-  und  Vererbunt^slrhre  Prof.  G.  Steinmaim 
further  elaborates  his  theory  of  thc  extreme  polygeOetlC 
origin  of  the  Mammalia,  ihis  is  a  new  and  somewhat 
startling  hypothesis  which  does  not  seem,  as  yet,  to  have 
atrrncted  much  attention  in  this  country;  its  acceptance 
would  involve  a  far-reaching  modification  of  generalflf 
adopted  views  as  to  the  pliylngeny  of  the  Vertcbrata.  The 
reptiles,  which  are  ttv  iiis,,lves  suppc^ed  by  Prof.  Steinm.mn 
tn  h.ive  arisr-n  polvphvl-llcally  from  the  .Amphibia,  are 
divided  into  two  f;.c,aps.  tl>e  Orttioreptilia,  which  include 
the  existing  crocodiles,  chclonians,  h/ards,  and  snakes,  and 
the  Metareptilia,  which  includ"  extinct  forms  which  h.nve 
no  reptilian  repr.  s- ntatsves  at  th.-  present  day.  The  Mel.i- 
reptilia  are  attain  divid-d  into  .\vireptilia.  which  arc  sup- 
posed to  be  the  ancestors  of  th'-  birds,  and  Mammoreptiha, 
from  different  f^r.mps  of  wliich  the  various  Isnes  of 
mammalian  desr-ni  are  traced.  Thus  Uie  Ichthvosauria 
arc  regarded  as  th.  ancestors  of  the  Dclphinoidea,  the 
Plesiosauria  of  thc  Phvseteroidea,  the  Thalattosauna  of 
the  Mystacocaeti.  the  Pterowurla  of  the  Chiropti?r«  in* 
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'Iheriodonfia  of  tlie  C.irnivorn,  and  ?o  on.  The  author 
base»  ilirt.ry  m.tinly  upon  paUfontoIoyical  cvitiLiitc,  but 
ihc  ordinary  £Ootogi»t  will  tind  it  ditViLult  to  believe  that 
tuch  highly  specialised  mammalian  features  as  the  dr  velop- 
tatM  of  hair,  the  allantoic  placcniu,  and  the  habit  of 
(uckling  the  young  have  been  evolved  many  timet  W*t, 
and  y«>t  always  in  i onjiiiution  with  onr  another. 

Tli'j  third  part  of  the  setund  voIuiik  of  Dr.  J.  W. 
Sptn^i  I's  "  Ki  j;cbii;>.se  und  borUchritte  der  Zoologie  " 
ef>nt.iin>;  tvvo  useful  Miinmuries.  The  first,  by  Mr.  li.  F. 
Niei--tias/,  deals  with  riLcni  addition.^  to  our  knowledf^e 
of  rh_-  Chitons,  whiLil  has  enoriiiously  incrfascd  during; 
recent  years.  Ihc  .  ond,  on  th"  physiology  of  the  facetted 
eye,  by  Mr.  Reinhard  DemoH,  i.s  basc-d  almost  entirely  on 
Kxner's  fla^siral,  but  no  longer  very  recent,  wnrk  on  the 
compound  eye?  of  rrustaceans  and  insects.  'I  he  ptoblein 
prcseiit«fd  by  thi  ^e  eves  is  an  extremely  complex  one,  and 
really  lies  in  the  domain  of  the  student  <if  phy>;i  a!  optu  s  ' 
rather  than  that  of  the  zooln;:;;^;;  On  the  wliol-,  ::  ippears 
that  the  Mull<?rian  theory  .is  to  their  mode  of  aetifin  still 
holds  ttic  field,  but  that  this  theory  ic  not  equally  applicable 
to  all  cacet. 

REPORTS  ON  WE  tH  SEAS  AND  OCEANS. 

'T'llE  rrp-ir;  on  ih-  state  of  the  iee  in  tlie  Arclie  si.;,c 
*  duriii^j  I'joQ,  pubbshed  by  the  Dat;iih  .Mctiiorologital 
Tnstiu;ie,  possessis  :iiore  than  usual  interest  on  account 
of  Admiral  re.iry's  reiiiarkabl"  «!<»dgc  journpys  in  the 
sprinf;  of  that  _\ear.  It  suniniarisrs  the  conditions  fur  <  .ich 
month,  so  f.Tr  .is  Icnown  from  reports  supplied  by  traders 
to  those  parts,  wltlt  maps  for  April-August  inclusivr.  The 
state  of  the  ice  was  unfavour.ibln  in  Barj>nt«  Sea  and  round 
Spitsbergen,  while  in  the  Oreenland  Sea  and  nenmark 
Strait  the  ice  boundary  w.is  mut  h  more  westerly  than 
li^^^.lb  Tlie  eoasts  of  Iceland  were  almost  free  of  ire,  but 
mueh  wa^i  observed  ofl  Newfoundland  and  on  the  Trans- 
atlantic steamer  routes.  On  the  south-east  of  Greenland 
and  in  the  North  American  archipelago  conditions  were 
very  favourable;  in  the  Bering  Sea  they  were  ab.out 
normal,  and  in  the  Beaufort  Sea  rather  favourable,  especi- 
ally towards  the  njiddle  of  the  summer.  It  is  inferred 
that  the  amount  of  ice  along  the  south-east  of  Tir-  enl.ind 
wilt  be  somewhat  small  in  1910,  and  that  favriur.ibb  o  -i- 
ditions  along  the  south-west  coast  of  Greenland  niav  f  suit 
during  the  summer  of  this  year. 

From  statements  made  on  the  useful  ni'>niblv  :ne;<  or- 
<jU>^i<al  charts  for  th«  North  .Atljntic  and  Indian  Oceans 
for  April  last,  issued  by  authority  of  the  Meteorolocieal 
Committee,  it  appears  that  ice  was  scarce  in  the  Southern 
Ocean  during  1909.  Up  to  about  the  middle  of  March 
last  rejMsrts  of  only  forty  ber^Js  passed  in  that  y--ar  wt'' 
received  by  the  Meteorological  OfFue  ;  half  thpse  rrl.ited 
to  a  position  midway  between  New  Ze.il and  .'nl  Cape 
Horn.  A  later  chart,  however,  states  that  from  December, 
iqoq,  they  commenced  to  be  rather  frequently  reported. 
Tables  referring  to  the  bergs  met  with  in  prpvious 
years  show  that  lengths  of  six  to  thirty  mib  s  are  not 
uncommon,  while  some  thirtv  of  those  sicht^d  in  th.at 
i>i  '..ii  in  the  last  quarter  nf  a  r.^ntary  wet.  Sem  f.-.-t  o: 
,-ibovf  in  height.  Ifp  fo  the  present  time,  the  report  states, 
the  birthplace  of  the  I.u^'-st  of  the  bergs  (icxw  to  1500  feet 
in  h'  ight)  has  not  h-en  definitely  settled. 

THE  INTERNATIONAL  HORTiCVLTL  RAL 
CONGRESS. 

'PHE  International  Horticultural  Congress  at  Brussels, 
.\pril  30  to  May  3,  was  attended  by  a  large  number 

of  r'  presentatives,  including  delegates  from  the  important 
horticultural  societi'-s.  The  mectinfjs  took  place  in  the 
Salle  d'-s  i'^t'-s  in  th'-  f^rounds  tif  :he  Gr'-at  r.xposition,  at 
that  time  in  a  \-ry  inesmplete  statf.  AmonfJ  the  various 
subjects  discussed  was  :hat  of  hnrtiroltural  nomenclature. 
While  there  has  been  a  f;i-neral  desire  on  the  part  of  the 
more  scientific  horticulturists  to  conform  to  the  rules  of 
botanical  nomenclature  agreed  upon  at  the  International 
Botanical  Confjrrss  at  Vienna  in  1005,  it  was  felt  that 
certain  details  which  were  not  discussed  at  Vienna,  but 
which  were  of  special  interest  to  horticulturists,  hould  be 
definitely  settled.  The  congress  was  unanimous  in  agree - 
»nc  to  adopt  Ov  \  i  nna  tul  s  of  nomenclatufe,  wilh  nece«* 
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»ary  addition*  in  ilv-  cas--  ot  horticultural  vari<;tics  anj 
hybrids,  li  was  .ii;i<>cl  that  the  namrs  of  horticultural 
varietii.'*,  expressed,  in  accordance  with  the  rules,  in  th* 
sui'^ar  tongue,  must  remain  fixed  when  used  in  other 
laiiL^uayes  than  the  one  in  which  they  were  originally 
ciiifduyed.  Wlien  possible,  the  name  should  consist  of  a 
single  wurd,  and  never  ol  more  than  two,  or  at  most  thr»*, 
words,  lu  ensure  valid  publication  a  description  of  the 
vsiripty  must  b**  drawn  up  in  Latin,  tngUsh.  French, 
l-it  rni.iii,  or  I'.aiian. 

.•\s  regards  garden  hybrids,  it  was  agreed  that  the  sptsifx 
name  may  l"'  expressed  in  Latin,  or  in  a  vulgar  tongue 
and  written  in  Roman  characters  ;  if  possible  it  should 
a  single  word,  but,  at  any  rate,  not  more  tlian  thre* 
worrf"!.  Various  suj^yeslions  had  been  made  as  to  tht 
svstem  of  nomnnclature  (cT  artificial  hybrids  in  wliicli  tw«». 
three,  or  mcjre  grnrra  are  involved.  In  the  c.oe  of  bi- 
ijeneric  hybrids,  the  f^eneral  custom  Was  coii;it:iied  of 
tofintng  a  iwttin  generic  name  by  the  combination  of  tht 
names  of  the  pari  nts ;  the  speritic  nami?,  alsa  in  Latir, 
form,  is  to  be  separateij  from  the  S'^n'?r'c  by  tlie  ^ign  <.: 
hvbridity,  thus,  Laclu>itiliifyax  Smiihti.  For  pkirii^eivri.: 
hybrids  the  recommendation  of  the  Royal  Horticultural 
Societv  of  London  was  adopted,  namelv.  tli-  us-^  <.f  a  ixjn- 
ventional  jjeneric  name,  derived  from  that  of  sonT-  person 
of  fl'.stinction,  w:th  th'^  tetmination  ur;!.  r.  i^.  La\vr<-n< --i.' j 

t  he  prOjLii amine  of  the  congress  also  included  a  visit  to 
the  Royal  park  and  conservator  :--s  at  Laeken,  nnd  to  ihr 
new  cotonial  gardens  and  plant-houses.  The  tatter  con- 
tain many  plants  of  intefcat  from  the  Con|^. 


LOWELL  OBSERVATORY  PHOTOGRAPH^  OF 

THE  PLANETS,* 
n^HE  pictures  which  I  have  tlM  booour  of  Aowing  to- 
*■  night  represent  the  reauitt  at  tils  new  planetary 
photography  originated  at  Flagstaff  in  1903-5,  and  now 
beginning  to  be  ciwcocsfullj  copied  cisewhm,  notably  this 
last  summer  by  M.  te  CdmtiB  de  la  Baume  Pluvinel  and 
.M.  Baldet  in  France,  aAo  imn  the  aununit  of  the  Pic 
du  Ifidt  de  Biforre  euceeeded  themselves  in  fetli«f 
imprints  of  tlie  canali  of  Mars.  Although  the  nMibod  ms 
originally  designed  to  exhibit  liw  markings  of  what  is 
practically  our  nearest  neigUMMir  in  spacet  it  ha*  since 
been  applied  to  the  other  plan«s  w4tfa  an  outBoraa  as  sbtw 
prising  as  it  is  satisfactoty.  Utile  detaHs  wUdi  oae 
would  not  have  euiiposed  could  lit  adit  long  enough  for 
their  pictufee  to  be  taken  stand  out  unmistakably  on  the 
plates,  the  fiJnC  equatorial  wisps  of  Jupiter  offerintf^a  good 
example  of  such  tractability,  though  by  no  means  me  moit 
remarkable. 

That  ttw  canals  of  Mare  should  be  made  to  write  their 
own  signatures  on  a  photographic  plate  was  the  occasion 
of  the  invention  of  the  process,  which,  after  long  and 
patient  study  by  my  assistant,  Mr.  Lampland,  they  were 
Rnally  induced  to  do.  To  Ids  manrelloiis  feat  the  b«si 
tribute  was  'that  of  Schiaparelii,  who*  after  recognisifig 
the  canals  on  the  print  sent  him,  wrote  me  in  wonder 
that  photography  could  be  made  to  do  sodl  work,  '*  I 
would  never  have  believed  it  posable."  Since  tiien  further 
improvement  has  been  readied,  to  which  almost  every 
member  of  the  staff  has  contributed.  The  process  is  based 
upon  what  our  visual  study  of  the  planets  has  taught  u> 
to  be  the  crux  in  the  matter — the  alt-importance  of  defini- 
tion. For  this  reason  the  older  celestial  photographr. 
which  furnishes  such  beautiful  pictures  of  the  stars  .inij 
nebulse,  was  here  impotent.  This  will  be  realised  when 
one  considers  that  the  whole  disc  of  a  planet  could  be  put 
inside  the  image  of  a  single  star.  For  a  tike  cause  f»- 
Rectors  cannot  be  employed,  for  with  them  all  fau'tf. 
instrumental  or  atmospheric,  are  magnified  three-fold  over 
those  of  a  lens.  They  may  give  imposing-looking  pictures, 
but  the  liner  detail  is  lost,  a  fact  which  is  evident  at  onr^ 
to  an  expert.  Now  it  is  in  the  registration  of  this  fioer 
detail  that  the  accomplishment  Vir-t,  and  which  from  • 
scientific  point  of  view  marks  its  importance. 

Study  of  the  conditions  leading  to  definition  has  rt\3<h 
these  photographs  possible,  just  as  lack  of  such  studv 
alone  makes  possible  the  scepticism  one  sometimes  h'sr-. 

>  A  Aitmw*e  d<ti*eie<i  al  the  Kojut  la>t!tuti«n  on  Arril  e  bjr  M 
Pwchn]  Lawan. 
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Thus  it  is  a  well-known  fact  with  us  that  the  main  mark' 
ings  of  a  disc  may  come  out  sharp,  while  the  delicate 
ones  are  obliterated  by  a  blur  which  otherwiae  eludes 
detection,  lilts  applies  as  much  to  photographic  a*  to 
visual  results,  and  i^  is  this  defect  that  a  reflector  intn^ 
duces.  Another  optical  mistake,  which  has  latterly  been 
hailed  as  showing  that  the  lines  are  not  lines,  but  a  aerie-i 
of  dots,  was  made  the  other  day  in  France.  The  otxerver 
saw  perfectly  correctly,  but  one  with  knowledge  of  the 
optics  of  a  telescope  in  our  air  should  have  known  that 
the  effect  observed  was  the  inevitable  result  of  using  an 
aperture  which  the  seeing  did  not  warrant,  as  he  could 
easily  have  assured  himself  by  looking  at  the  shattered 
rings  in  the  synchronous  image  of  a  star.  Even  in  our 
far  better  Flagstaff  atmosphere  the  belt  rCMllta  are  got 
by  diaphragming  the  aperture  down. 

In  photography  we  cannot  diaphragm  down  to  advantage 
because  we  need  the  light,  and  this  is  one  reason  why 
photographs  cannot  rival  an  expert  eye.  Visual  observa- 
tions conducted  by  an  eye  fitted  by  nature,  and  trained  by 
cxperienct,  miitt  alrnvt  turput  the  best  the  canera 

can  do. 

One  reaaon  for  this  resides  in  the  fact  that  the  eye 
registers  its  impression  in  the  twentieth  of  a  second,  while 
the  plate  t.ikes  forty  times  as  long.  The  result  is  that 
the  planet's  presentments  in  its  bad  moments  are  super- 
posed upon  its  good  ones  to  a  composite  photograph  of 
the  whole,  not  unlike  that  got  from  a  similarly  merged 
company  of  doctors  where  all  individuality  is  lost  in  one 
inane  smile.  As  such  well-meanlnc  imbecility  does  not 
do  justice  to  the  planet,  its  eipoiure-time  mutt  be  •hortened 
to  the  limit  of  effect. 

For  a  like  reason  the  out-of-focus  images  of  what  by 
courtesy  is  called  the  achromatic  telescope  must  be  sup- 
pressed. So  what  the  new  process  does  is  to  mono- 
chramatise  the  light  as  nearly  as  possible.  This  is  accom- 
plished by  a  colour-screen,  and  a  plate  sensitised  in  accord 
with  it.  Then  at  the  moment  of  exposure  every  precau- 
tion is  taken  that  all  movement  shall  be  as  nearly  nil  as 
can  be  secured  within  the  instrument  itself,  and  in  the 
air  without  it.  lastly,  he  who  would  photograph  the 
canals  most  successfully  must  first  have  seen  them,  that 
he  may  know  when  his  opportunity  arrives. 

Planetary  photography  is  not  intended,  nor  is  it  destined, 
to  supersede  visual  observation.  Research  on  the  planets 
must  rest  In  future,  as  in  the  past,  on  the  ultimate  power 
of  the  eye  and  of  the  brain  behind  it,  a  useful  adjunct  in 
such  investigation,  whether  this  take  the  form  of  tele- 
scopic, spectroscopic,  or  other  perhaps  new  line  of  inquiry. 
But  in  certain  ways  the  sensitive  plate  may  supplement  thf 
retina.  Position  is  one  of  these,  contrast  anntb'-r.  I'nr 
the  eye  to  place  in  their  proper  posts  all  the  niirkinc^ 
■  multi-featured  disc  in  the  short  time  at  its  disposiil  i-. 
a  well-nigh  impossible  task.  The  film  registers  them  at 
•me  in  silu.  Values  are  another  thing  tli'»  photographs 
brifsji  out  clearly.  They  exaggerate  contrast,  it  is  true, 
as  compared  with  the  evr-  ;  but  this  is  no  detriment. 
Rather  the  reverse,  for  it  fiimish-'s  n  greater  scale  for 
measurement. 

In  looking  at  the  photnf;r,Tphs  (wo  th:n£;<;  imi^t  be  lK>rne 
in  mind.  One  is  that  the  irroculnriti'-s  A\x>-  to  tlic  t;r;un 
of  the  plate  must  not  b<?  attributed  to  the  iniagi?:;.  Thus, 
within  the  limits  set  by  the  gram,  the  lines  on  Mars  show 
as  lines,  not  as  n  patchwork.  This  is  perfectly  apparent 
whpn  they  are  c.irefully  scanned.  When  we  consider  that 
the  original  Images  are  onlv  ?  mm.  in  diameter  we  realise 
the  strain  of  l.intirn  ixhihition.  Even  so  they  are 
magnified  aoo  tlm^s  in  the  talking.  They  are  then  further 
enlarg»Hl  on  the  slide,  and  lastly  thrown  grr.Ttlv  inr-r.-.TSj»d 
upon  the  screen.  The  wonder  is  that  they  urand  th.is  lime- 
light publicitv  at  nil 

The  second  point  is  that  we  arp  not  depenrt'-nt  on  th*m 
for  our  minute  knowledge  of  the  planet.  A  [?nnd  rrr 
trained  to  the  subject  sees  at  least  ten  times  as  delicately 
as  the  film  ;  but  it  must  be  an  eye  suited  to  plnnet.iry 
work,  which  is  qiiit»>  .t  different  eve  from  th.it  finod  at 
faint  s.-(t-llit'"  or  nfhul.T  defection.  It  is  verv  important  to 
remember  this,  for  nor  onlv  is  thTe  n  phvsioloijic  rc.ison 
for  it,  but  mist.ikn  of  it  i«  often  made  in  hi[;h  ounrtrr'. 
When  an  observer  i—rords  ,n  pol.ir  flattening  as  twire  and 
four  times  wh.it  hvdrodyn.miics  pemitti  MS  fafte  IIM  elS*-  j 
where  than  in  planetary  research.  ' 
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Three  planets  wlH  now  dlOW  JKMI  ilidr  prcMOtment*. 
Mars,  Jupiter,  and  SatHfii.  1  wu  odndied  at  Ant  to  omit 
.Mars,  palling  by  thii  old  acqumintmce  with  •  Md,  but 
so  great  have  1  found  the  intcreit  in  him  here  as  elle* 
wli«r«  that  lit  kaa  bam  put  beiMi  4«  odien* 

Ab  an  exanplt  of  Am  ddleaey  of  tho  dotril  to  be 
described  on  him.  not  onfy  by  die  vj^t  but  in  die  .pboto* 
gr<tphs,  may  be  Iflitanoid  the  li^t  of  ooe  of  tiw  many 
vicissitude!  o(  hii  changeful  year,  which  auddenly  appeared 
one  day  when  least  expected.  The  event  wai  liie  fint 
frost  of  the  season  in  the  Antarctic  region*  of  Man» 
detected  visually  at  Flagstaff  on  November  li,  Tbe  patdi 
waa  at  once  photographed,  and  is  plainly  apportat  no  die 
plate.  To  chronicle  thus  the  very  weather  on  our  iwi^i- 
bour  will  convince  anyone  that  interplanctanp  cammunica- 
tion  has  already  begun,  and  that,  too,  after  the  usual 
conventional  manner  of  ordinary  mundane  greetings. 

My  next  mention  shall  show  you  the  pitch  of  precision 
to  which  meanirenienta  of  these  little  prints  can  attain. 
It  is  well  known  that  the  south  poter  cap  of  Mars  ia  not 
centred  on  the  pole,  but  lies  some  b°  off  it,  in  longitude 
vf  or  thereabouts.  When  the  images  showing  the  cap  at 
two  different  longitudes  were  measured,  the  measures  re> 
vealed  distinctly  the  excentring  of  the  cap,  and  eveo 
registered  with  some  accuracy  its  amaunt  and  poiition. 
When  we  reflect  what  this  means,  it  looks  as  if  Mr. 
Crommelin's  belief  that  orcolog)-  would  stand  indebted  to 
the  photographs  for  help  in  its  geodetic  survey  is  in  a  fair 
way  to  be  realised. 

It  would  be  possible  in  these  photographs  to  take  you 
on  many  a  journey  to  that  other  world,  but  one  such  inter- 
planetary voyage  must  suffice.  This  shall  give  you  sight 
of  the  great  new  canals  that  appeared  last  September  in 
a  region  of  the  planet  where  no  canals  had  ever  showed 
before.  To  begin  with,  you  should  know  that  the  lines 
you  will  see  are  certainties,  not  matters  admitting  of  the 
slightest  question  for  all  their  strange  regularity,  and  so 
seen  by  all  those  who,  from  the  most  prolonged  and  careful 
study,  are  qualified  to  speak.  SchiaparclU  described  them 
as  looking  as  if  they  had  been  laid  down  with  rule  and 
compass,  and  not  only  1,  but  all  of  my  assistants,  have 
seen  them  thousands  of  times  the  same.  Nor  are  they 
near  the  limit  of  vision  in  our  .lir,  which  sometimes  sets 
tiie  pUwiet  against  the  sky  as  if  etched  in  a  steel  engraving. 

In  the  second  pl.ice,  the  teciinical  word  "  canals  "  does 
not  mean  ditches  dug,  tiut  .irtificialjy  fertilised  strips  of 
country  to  whicli  the  water  from  the  polar  c.ip  is  led  by 
some  mechanical  means.  We  have  proof  of  their 
•Trtificiality  from  the  fact  that  they  develop  latitiidinally 
ilown  the  disc  from  pole  to  equator  after  the  cap  beRin* 
to  melt,  for  on  a  body  the  surface  of  which  is  m  eflvill- 
ibriutn,  .'IS  with  Mars,  neither  water  nor  any  oth- r  sub- 
stance could  take  this  equatorward  course  unless  it  U  '  re 
iiUelli^'entlv  conducted.    What  the  conduits  that  lead  it 

may  be  like  we  ignore,  for  all  we  see  to  their  ciect  oo 

vegetation. 

Lastly,  the  organisms  of  Mars  can  hardly  rescinhl'-  men, 
which  opens  up  for  them  unknown  possibilities  of  int-^Ui- 
gcnce  and  renders  them  re.illy  interesting. 

On  September  30  last,  wh.-n  the  r^cion  to  the  east  of 
the  Svrtis  Ntnjor  came  round  intr>  view  again  after  its 
periodic  hiding  of  six  week<^.  du*-  to  the  un'^qual  d.ivs  of 
the  earth  and  Mars,  two  imposing  r.mnls  were  sef'n  fad- 
ing up  from  the  Syrtis  to  the  south-east,  which  had  not 
been  there  at  the  preceding  presentation.  Research  showed 
that  not  only  h.id  thev  nuver  previously  been  seen,  hut 
that  thfv  could  never  have  existed  as  such  before.  The 
long  and  full  records  of  the  observatory,  extending  over 
fifteen  ye.us,  inade  it  possible  to  b--  absolutely  sure  of  this. 
Vet  these  canals,  with  several  subsidiary  ones,  fitted  into 
the  general  canal  ayetem  as  If  they  had  always  oiade  part 
of  it. 

N'nt  only  was  their  coming  into  e.xistence  established 
by  the  drawings,  but  the  photo^jraphs  of  previous  years 
testified  to  the  sam*-  unheralded  advent.  By  comparing 
the  drawings  and  photographs  made  at  the  same  epoch 
the  oneness  of  the  two  bi  comes  '-vid'-nt,  whilp  the  change 
of  both  with  the  Martian  seasons  is  cinarlv  portrayed. 
I  lius  we  have  actually  witnessed  a  "  canal  "  called  into 
being  by  the  lif'^  existent  at  this  moment  on  the  surface 
of  Mars, 

Turning  now  to  Jupiter,  we  find  a  completely  different 
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KCt  of  features  registered  on  the  plates,  no  less  corroborative 
of  the  drawings  made  of  him  at  Flag!>taff,  but  utterly 
unlike  thosp  of  Mars.  Their  symmetry  is  immediately 
striking,  and  then  no  less  is  its  purely  latitudinal  character. 
They  are  twits,  bright  and  dark,  b.-«nding  the  disc  half- 
way to  the  poles.  Their  behaviour,  however,  indicates 
in  them  no  regard  for  the  sun,  as  they  are  quite  oblivious 
both  to  the  planet's  day  and  to  his  ye.ir.  They  last 
indifferently  through  both,  and  disappear  at  their  own 
good  time.  That  the  brighter  are  clouds  and  ihr"  darkrr 
the  gaps  between  seems  inferable ;  but  they  are  not  as 
our  clouds.  With  us  the  heat  that  causes  cloud  comes 
from  without,  with  Jupiter  from  within.  Sun-occasioned 
the  one,  sclf-evolvrd  the  other.  We  have  visual  evidence 
of  this  internal  heat  of  Jupiter  in  the  cherry-red  that  tinges 
his  darker  belts,  as  if  we  there  looked  down  into  the 
seething  cauldron  below.  We  have  theoretic  proof  of  it, 
too,  in  the  oblateness  the  disc  presents  taken  in  connec- 
tion with  what  we  know  to  be  the  planet's  mean  density. 
In  two  articles  shortly  to  appear  in  the  Philosophical 
^faf;azinl•,  those  who  care  for  mathematics  will  find  that 
his  own  fire  alone  enables  Jupiter  to  keep  his  youthful 
figure,  and,  furthermore,  that  his  shape  shows  him  to 
consist  of  a  comparatively  small  kernel  wrapped  in  a 
huge  husk  of  cloud.  Even  those  who  do  not  care  for  the 
oldest  of  the  sciences  must  admit  a  certain  grandeur  in  it 
when  theor>'  can  thus  plumb  depths  experiment  may  never 
fathom. 

These  belts  have  another  peculiarity.  Their  several 
parts  ore  travelling  at  idiosyncratic  rates.  With  them  it 
ts  a  go-as-you-please  race,  in  which  each  outruns  or  falls 
behind  its  neighbour.  On  this  interesting  subject  we  owe 
most  to  your  fellow  countryman,  Mr.  Stanley  Williams, 
who  for  some  years  has  acted  ns  timekeeper  and  referee 
of  this  Jovian  family  contest.  In  future  he  will  have  no 
mean  rival  in  the  photographic  plate.  Not  that  it  sees 
as  well,  but  that  it  may  be  measured  at  leisure  by  any 
investigator  who  likes. 

There  is  one  feature  in  the  photographs  which  has  had 
a  long  and  eventful  history.  I  refer  to  the  Great  Red 
Spot.  Detected  in  1879,  it  lasted  as  such  to  within  a  few 
ye.trs.  Rather  a  long  life  for  a  hole  in  the  clouds  I  Now, 
properly  speaking,  we  sec  only  the  grave  in  which  it  lies 
buried,  the  oval  shell  it  once  occupied ;  but  these  same 
photographs  were,  in  a  sense,  the  means  of  bringing  its 
cradle  also  to  light.  Sixty  years  ago,  a  cycle  of  Cathay, 
Sir  Wiliam  Huggins  ma(ie  a  fine  series  of  drawings  of 
the  planet,  and  on  receiving  the  present  pictures  was 
struck  by  the  resemblance  of  the  two.  In  consequence 
he  sent  me  prints  of  his.  On  scanning  them  my  eye  was 
caught  by  an  oval  placed  as  the  present  one  lies.  Clearly 
it  was  the  cradle  prepared  already  for  the  Great  Red  Spot 
twrnty  years  in  advance.  He  had  been  present  before  its 
birth,  as  he  is  still,  happily,  present  after  its  demise. 

In  the  next  set  of  images  we  envisage  a  Jovian  event  of 
some  interest,  in  spite  of  the  frequency  with  which  it 
occurs — the  transit  both  of  a  satellite  and  of  its  shadow 
across  the  planet's  disc.  For  this  means  to  Jupiter  the 
Occasion  of  a  total  eclipse  of  the  sun,  an  impressive  pheno- 
menon were  there  anyone  there  to  spp.  In  the  left-hand 
images  the  satellite  itself  may  be  descried  just  passing 
off  the  disc,  while  in  their  complete  procession  the  shadow, 
which  is  the  eclipse,  may  successively  be  followed  in  its 
iiavrls  from  one  side  toward  the  other  of  the  planet's 
fate.  The  swiftness  of  its  traverse  may  be  marked  in 
thr  displacement  it  undergoes,  not  only  directly,  but  with 
regard  to  the  Jovian  cloud-belts,  which  are  themselves 
whirling  round  at  the  rate  of  35,000  miles  an  hour.  To 
witness  thus  the  progress  of  a  total  solar  eclipse  on  the 
great  planet  gives  one,  perhaps,  his  most  vivid  experience 
of  Jovian  affairs. 

The  third  point  we  may  mention  in  these  photographs 
is  their  revelation  of  the  equatorial  wisps.  Some  years 
ago  Mr.  Scriven  Bolton  detected  a  most  curious  set  of 
markings  lacing  Jupiter's  bright  equatorial  belt.  His  dis- 
covery met  with  the  usual  approved  disapprobation  which 
has  been  the  orthodox  reception  of  astronomical  advance 
since  Galileo's  time.  Were  a  discovery  to  be  hospiiablv 
hailed  it  would  prove  disconcerting  to  the  discoverer.  whi> 
would  instantly  suspect  something  wrong.  Eventually  the 
subject  was  referred  to  us  for  coiroboration.  This  we 
were  able,  fortunately,  to  secure.    A  singular  phenomenon 
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they  proved  to  bo,  criss-cross  filaments  of  shading 
traversing  the  belt  from  triangular  spots  at  its  edges,  for 
all  the  world  like  the  lacings  of  a  sail  that  hold  the  bolt- 
ropif  to  its  spar.  1  hough  perfectly  evident  to  the  eye,  we 
hardly  hoped  to  catch  them  on  a  plate.  Nevertheless,  Mr. 
E.  C.  Sliphrr  did,  and  innumerable  other  images  of  th-tn 
have  since  been  got  by  us  ;  their  pictures  you  will  presentl> 
see  for  yourselves  upon  the  screen.  Why  such  peculiar 
rents  should  be  torn  in  the  planet's  great  cloud  envelope 
we  cannot  yet  explain,  but  further  news  about  them  hi* 
still  more  lately  come  to  us  from  the  planet  to  which  we 
now  pass  in  our  journey  outward  from  the  sun,  the  great 
ringed  pianct  Saturn. 

In  some  respects  Saturn  is  the  most  diflRcult  of  the  three 
planets  to  photograph,  certainly  the  most  tiring.  So  faintly 
is  it  illuminated  that  what  takes  but  two  seconds  for  Mars 
takes  twenty  or  more  for  .Saturn.  To  keep  the  imace 
of  the  planet  upon  its  guiding  cross-wires  for  that  len^Th 
of  time,  with  the  nervous  knowledge  that  any  slip  will  be 
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fatal,  seems  an  eternity.  Since  sensations  measure  exist- 
ence, it  may  be  commended  as  a  sure,  though  not  happ>. 
way  to  prolong  one's  life. 

6n  the  resultant  images  may  be  seen  abundant  detail. 
Cassini's  division  is  there  as  large  as  life,  and  somewhat 
broader,  due  to  the  difhculty  of  keeping  it  still  ;  so  also 
is  the  shading  of  the  inner  side  of  ring  B,  and  the  tones 
of  the  several  portions  of  ring  A.  The  ball  appears  fineU. 
its  belts  standing  out  even  more  than  to  the  eye,  and  the 
duskiness  of  its  polar  hoods  being  peculiarly  pronounced. 
The  shadow  of  the  ball  upon  the  rings  is,  of  course,  salient, 
and  so  is  the  shadow  of  the  rings  upon  the  ball.  This 
much  is  evident  at  a  glance,  but  there  is  more  to  be  made 
out  by  him  who  examines  closely. 

If  we  consider  the  images  of  November  4.  which  happen 
to  be  mine,  we  shall  notice  a  dark  band  below  the  ring* 
where  they  cross  the  ball,  and  one  which  is  but  duslcv 
above  them.  Now  at  this  date  both  the  sun  and  the  earth 
were  above  the  plane  of  the  rings,  as  we  see  the  imap. 
the  sun  the  higher,  the  sun's  relative  latitude  being 
-12°  18',  that  of  earth  -11°  4'. 

We  saw,  in  consequence,  the  shadow  of  the  rings  A  And 
n  underneath  the  rings  themselves.  This  accounts  for  the 
dark  band  bf^low.  What,  then,  was  the  dusky  band  abovr? 
It  could  not  be  the  shadow  of  these  rings,  for  the  shadow 
could  not  fall  on  both  sides  of  them  at  once,  nor  could  it 
be  seen  above.  A  little  consideration  will  reveal  to  us 
what  this  band  was.  Inside  of  ring  B  toward  the  planet 
lies  the  crJpe-ring  C.  It  is  a  semi-transparent  ring,  be- 
cause its  particles  are  widely  scattered,  instead  of  seeminj 
solid  like  the  outer  rings,  where  the  particles  lie  closer 
together.  Their  constitution  we  owe  to  perhaps  the 
greatest  mind  of  the  last  century,  your  own  Clerk-Maxwell. 
This,  then,  was  the  explanation  :  in  the  dusky  band  wr 
were  looking  through  the  cr6pe-ring  on  to  its  own  shadow 
thrown  upon  the  hall.  Thus  the  cr*pe-ring  revealed  it* 
presence  unmistakably,  not  by  being  seen,  but  by  beina 
s'-en  through. 

When  we  compare  these  images  of  November  4  with 
those  taken  b)'  Mr.  I'..  C.  .Slipher  on  September  q,  wc  nof 
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u  marked  contrast  in  ihe  two  fringes  of  ihadOW*  This 
corroboraies  what  we  have  just  deduced,  for  at  this  tiaM 
the  relative  positions  of  the  sun  and  earth  wers  rwrerwd. 

Jn  the  case  of  Saturn  we  have,  as  MMMlier  iiiUKStitl0 
detail,  the  excellent  instance  it  afford*  of  contrast.  From 
the  bright  equatorial  belt,  the  most  brilliant  part  of  die 
whole  picture,  we  noitca  a  regular  gradation  of  tints  down 
to  the  faintest  paru  of  the  rings,  for  it  la  noteworthy  that 
the  dark  belts  of  the  planet  are  not  so  dark  as  these. 
This  grading  is  particularly  serviceable  for  being  practic- 
ally that  of  the  eii'a,  for  the  colour  screen  and  plate  used 
Were  such  as  to  give  us  the  light  from  that  portion  of  the 
spectrum  of  which  the  eye  takes  greatest  cognisance.  The 
relative  »rfl<-ct,  therefore,  on  the  plate  is  the  same  as  on 
tile  retina. 

Lastly,  we  come  to  what  is  one  of  the  greatest  triumphs 
of  the  whole  process,  the  selfircoording  of  the  wisps  of 
Saturn.  It  was  in  September  that  these  wisps  were  first 
dettTtod  visually,  independently,  by  my  assistant.  Mr. 
E.  C.  Slipher,  and  njysclf.  Curiously  enough,  they  were 
>uspei:tcd  synchronously  on  the  photographic  images,  and 
on  later  ones  were  dermitcly  seen.  They  counterpart 
almost  precisely  those  of  Jupiter,  though,  of  oonraet.  in 
very  faint  replica.  Here  comes  in  the  beauty  of  the  photo- 
graphic method.  Instead  of  taking  but  a  single  image, 
twenty  or  more  are  taken  one  after  the  other  on  a  single 
plate.  Meanwhile,  the  colour-screen  is  moved.  '  Thus  any 
detail  in  the  image  due  to  defect  on  the  plate  proclaims 
its  origin  by  its  singularity,  and  in  the  same  manner  the 
colour-screen  betravs  its  self-written  markings.  If  a 
detail  is  rep>  .iti  d  on  several  images  in  place  it  must  be 

rral,  however  fainu 

As  we  take  our  leave  of  Saturn  let  m<-  point  out  thf 
beautiful  elliptical  figures  of  the  rings  thus  shown,  a 
symmetrical  correctness  wonderfulSv  plnusnif,*  to  the  r)c, 
and  which  the  best  of  drawings  fails  to  reproduce. 

From  the  detail  these  photographs  have  thus  proved 
themselves  able  to  depict,  they  mark  a  new  departure  in 
planetary  resciitkh.  \VhiIo,  nn  the  on.;-  h.ind,  they  exhibit 
to  the  world  ;it  liif;»  something  of  the  .idvance  recently 
.ichitV'fl  in  our  knowledge  of  the  solar  system,  on  the 
other  thty  co;ii>:itute  in  themselves  the  beginning  of  a  srt 
of  records  in  which  the  future  of  the  planets  may  b«r 
confronted  with  its  archived  past,  and  which  shall  endure 
after  those  who  first  .  mceived  such  registry  shall  have 
long  since  passed  away.  They  can  never  take  the  place 
of  tuvt  r.ite  visual  observation,  but  they  will  form  a  firm 
fouiidatio.)  for  whatever  shall  subsequently  be  seen,  and 
will  enable  such  rh.Tcit:'-*  ;is  must  inevi;;iblv  ensue  to  b" 
the  better  collated  unJ  .  ompared.  Th'  v  .ir-.-  the  histories 
of  the  planets  written  b>  tlv  rnsclvcs.  tlv  ir  riiitobldi^raphies 
penned  by  light;  and  in  ;heir  t;r;ind  historical  portrait 
gallery,  w  li'  rr-  tlv  [danets'  pasts  livn  on  for  ever  in 
immortal  youth,  ;istrot!omers  yet  to  come  may  see  the 
earlier  stages  of  the  grrat  cosmlc  dram*  which  is  slowly 
but  surely  working  itself  out. 


VNIVSRSITY  AND  EDUCATIONAL 

INTELLIGENCE. 
BiRMINCUAU, — Mr.    i;.    M.    liuliiies,    w!iose  magnificent 
collection  of  seaweeds   .md  was  purchased  for  the 

University  some  tim--  aii),  lias  now  presenter)  lo  the 
bot.mir.Tl  department  aiiolti'  r  s  rie*  about  iooo  beauti- 
fully jin rv  d  specimens,  tii^cther  with  a  number  of 
vaiu.-ible:  booiii.s  on  algology.  I  he  possession  of  this  collec- 
tion, the  finest  of  the  kind  in  the  world,  places  the  Uni- 
versity in  a  unique  pusirioii  for  the  study  of  this  branch 
of  botany. 

Prof.  Sidney  S.  Dawson  has  resigned  the  chair  of 
accounting. 

An  official  degree  of  M.Sc.  is  to  be  conf'-rrrd  on  Prof. 
F.  W.  Gamble. 

Dr.  .Arthur  Francis  Bashford,  director  of  the  Imperial 
(  .11  v.  r  R  s,  areh,  has  been  appointed  todeUver  the  Ingleby 
lectures  for  ipti. 

Prof.  Charles  Lapworth,  F.R.S.,  has  been  appoinrfd  to 
represent  the  University  at  the  International  Geological 
Congress  at  Stockholm  in  .August  next. 

Cahbridcb. — The  general  board  of  studies  has  appointed 
the  following  university  lecturers: — ^Dr.  Marr^  geology; 
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Dr.  Shore.  phytiolo»S  Dr-  Baker  and  Mr.  J.  H.  (.race, 
nuithanatieki  Mr.  U.  P.  C.  Searle  Md  Mr.  C.  1.  K. 
Wilson,  estperimental  physics;  and  Mr.  H.  O.  Meredith. 

The  ifedal  board  for  biology  and  geology  has  nominafed 
Prof.  1.  Itciada  to  occupy  the  university  table  at  tha  labora- 
tory of  the  Marine  Biolo;^iral  .AMociation  at  Plymouth  for 

three  weeks  between  Jul>  15  and  August  30. 

('ji.ASGow.  Air.on;;  the  recipients  of  the  honorary  degree 
ot  UutUn  ut  Laws  on  1  hursday,  June  9,  were  Dr.  H. 
Dyer,  C.E.,  lirst  principal  of  the  Imp  rial  CcA]^  Of 
Engineering.  ]ok\u,  now  honorary  principal  of  the 
ctiil'  ;;  -,  and  emeritus  professor  of  the  University  of  Tokyo; 
and  I'rof.  U.  O.  A.  Montelius,  royal  antiquary  of  Sweden 
and  professor  at  the  Natkmal  Archmkigical  Museum. 
Stockholm. 

Leeds.— On  Saturday.  June  11,  the  I  niv.-rsitv  h  id  .1 
Congregation  for  the  puipose  ol  installing  th"  Dul..  ut 
Devonshire  as  Chancellor  in  succession  to  the  lai  Mai\| ks 
of  Ripon.  The  gathering,  which  included  the  .Mayor  and 
Corporation  of  the  City,  a  large  representation  of  York- 
shire civic  and  educational  authorities,  as  well  as  the 
C"oijrt,  Senate,  and  Convocation  of  the  L  nivirsity,  was 
held  in  the  1  own  Hall.  After  the  ceremony  of  installa- 
tion a  band  of  one  hundred  and  fifty  students  sang  a  chotus 
from  Bach's  "  Dramma  per  Mniira."  The  Chancellor 
delivered  a  short  address,  in  whah  h-  i;iud.;<l  to  thf 
hereditary  interest  of  his  fainiiy  in  th'  loilnnes  of  the 
Yorkshire  College  and  the  Leeds  Universitv,  .md  e.xprrssrd 
himself  anxious  to  maintain  the  tradition  to  th.  ntniost  of 
his  power.  He  commended  the  work  of  tutori.il  univtrsity 
extension  and  the  prosecution  of  research,  -p  .  i.dly  in 
connection  with  the  prevention  of  disease.  In  >  .nnertion 
with  the  ceremony,  honorary  degrees  were  coiUtrred  on  a 
number  of  distinguished  public  men,  including  the  Prime 
Minister  (who  was  born  near  Le'»d«>.  the  Earl  of  Crewe, 
Lord  Lan5Mlowne,  .ind  the  Speak' r  I  he  degree  of  D  Sc. 
was  conferred  on  Lord  Ravlcigh,  iiW  Clements  .Markham, 
K.C.H..  and  I'rof.  Osier.  Sir  Hugh  Bell,  Bart.,  received 
the  degree  of  LL.D.  On  behalf  of  the  honorary  graduates. 
Mr.  Asquith  congratulated  the  University  upon  the  instilla- 
tion of  Its  new  Chancellor.  He  expressed  the  opinion  that 
the  new  universities  had  justified  the  faith  and  fulfilled 
the  high  Ih^s  of  their  founders,  and  he  passed  a  w  arm 
eulogium  upon  the  work  of  the  University  of  I.e  ds.  1  he 
ceremonial  of  the  proceedings,  which  was  picturesque  willi- 
out  bring  archaic,  excited  great  interest,  and  the  part 
uken  by  the  students  met  with  general  approbation. 

Ox  Thursday.  June  aj,  Dr.  H.  A.  Miers,  F.R.S.,  prin- 
cipal of  the  University  of  London,  will  present  the  prues 
at  the  London  (Royal  Free  Hospital)  School  of  Medicine 
for   Women.    Mrs.    Garrett-.\nder«on,   president  of  the 

rxdiool,  will  oci  iipy  the  chair. 

We  learn  from  .Siicrm  that  .m  .mr. ouiK.  nient  has  b^en 
made  of  the  receipt  by  Western  R  s  ive  L  iiiv-rsity  of  a 
gift  of  50.oooi.  by  Mr.  H.  .M.  llaana,  as  an  addition  to 
the  endowment  of  the  medical  department,  and  that  Mr. 
J.  Ogden  Armour  has  made  a  gift  of  i4,o<x^i/.  to  th'- 
.\rnwur  lostiluie  of  TechnologJ". 

.-VccoRDiVG  to  a  Renter  message  from  Peking,  the 
Throne  of  China,  approving  a  recommendation  of  its 
Board  of  Education,  decrees  that  English  shall  be  the 
official  language  for  scientific  and  technical  cducatiiin. 
The  study  of  English  is  made  compulsory  in  all  provinriul 
scientific  and  technical  higli  schools. 

This  annual  conference  of  the  Association  of  Teachers  in 
Technical  Institutions,  which  was  postponed  on  account  of 
the  death  of  King  Edward  VII.,  will  be  held  at  Birming- 
ham on  Friday  and  Saturday,  June  17  and  18.  Mr.  J. 
Wilson,  president  of  ttw  association.  tn^U  deliver  his  address 
on  the  latter  day,  and  a  paper  will  be  read  by  Dr.  T. 
Slater  Price  on  the  relations  of  technical  institutions  to 
the  universities. 

The  late  Prof.  J-  (  a  eiph  ll  ISrown,  professor  of  chem- 
istry for  thirty -two  ve.ns  iii  I.iv  rpool  University,  left  estate 
of  the  gross  value  of  43,  an,'  ,  o(  w  hich  the  net  :>  !  s..r.tlty  has 
been  sworn  at  ^t.j^ol.  We  learn  from  the  Timcf  that  he 
bequeathed  to  the  professors  of  chemistry  of  the  L'niversity 
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of  Liverpool  and  th»Ir  successors  his  collection  of  old 
•lehemical  and  similar  books,  to  be  kept  together  as  tht 
nucleus  of  a  collection  for  the  professors'  private  room. 
He  left  a  sum  suflicicnt  to  produce  an  annual  income  of 
5of.  to  Liverpool  University  to  found  an  advanced  diemkal 
scholarship  to  be  called  "Tbe  Campbell  Brttwn  Scholar- 
■hipi"  md  a  sum  sufficient  to  produce  an  annual  income 
of  tool,  to  the  Universit>'  of  Liverpool  upon  trust  for  the 
endowment  of  a  chair  of  chemistry  in  adrlition  to  e\istiiif< 
chairs,  to  be  called  the  Campbell  Brown  chjir,  ur  if  a 
chair  shall  bave  been  endowed,  then  either  for  a  cluiir 
for  the  teadlirtg  of  agricultural  chemistry  or  a  i:hair  ol 
•ome  other  branch  of  industrial  chemistry.  I^Ie  also  left 
5000/.  to  the  University  upon  trust  to  place  the  income 
at  the  disposal  of  the  Campbell  Brown  professor  for  tbe 
time  being  towards  the  cost  of  his  apparattit  and  material. 
If  the  Unlversit)'  of  I  lvL-rpool  shall  not  accept  the  bequest 
for  the  endowmen:  of  the  tSuif  on  these  conditions,  the 
whole  sums  are  to  be  given  to  the  University  of  Man- 
chester to  endow  a  Campbell  Brown  dtair  of  music.  The 
residue  of  his  property  he  left  upon  trust  to  fotind  a  series 
of  ontrance  scholarships  each  of  the  value  of  60I.  per 
annum,  to  be  held  at  tbe  University  of  Liverpool,  tenable 
for  thre*j  years  and  rentable  for  a  fourth.  The  valUe  of 
the  bequest  for  the  proposed  professorship  la  from  aCtOOOf. 
to  aS.ouo/.,  of  that  for  the  advanced  chemical  aehOMnhip 
1500I.,  and  (or  the  entrance  scholarships  5000/.  to  8000I. 

At  one  of  the  meetings  of  the  Women's  Conj;ress  held 
tt  the  Japan-British  Exhibition  on  Jum-  8,  the  question 
or  a  university  standard  in  home  science  was  discusst-d. 
Mrs.  St.  Loe  Strachey  read  a  paper  on  tlie  idcnls  of  home 
•eicil0e;»  and  defined  a  university  standard  as  meaning  the 
attaimMBt  by  a  student  of  such  a  st.mdjrd  of  knowledge 
at  CMlId  be  rewarded  by  the  pmnt  of  a  degree  if  it  had 
bean  attained  in  a  subject  in  which  our  univ.  rsiiiLS  examine 
for  a  dttfree.  In  the  special  courtrs  in  houiL-  science 
being  held  at  King's  CoHef;';  for  Wompn,  the  'r.-u hing 
claims  to  attain  to  a  university  standard.  i  lie  students 
•re  not  allowed  to  be  content  \vit)i  mrrely  artjuirin^  a 
knowledge  of  the  technical  pfoccssrs  carried  on  in  the 
practice  of  domestic  science,  but  arr  required  to  study  at 
first  hand  the  various  scientific  prinriplrs  whiih  underlie 
the  proper  conduct  of  a  house  or  institution  and  the  bring- 
ing up  of  the  young.  It  is  true,  sh^-  said,  that  women  in 
our  universities  have  for  many  years  past  studied  plivsics. 
diemistry,  biology,  bacteriolo^'vi  and.  ind-rd,  the  whole- 
list  of  sciences  mentioned  in  tlie  Kin^j's  Collcjjc  svilabus, 
but  dje  point  is  that  these  subjVrts  should  be  studied  in  a 
definite,  coordinated  course,  having  for  its  object  "  to 
provide  a  scientific  education  in  the  principlrs  which  under- 
lie  the  whole  organisation  of  home  life."  .Miss  Oakrlrv. 
warden  of  King's  College  Women's  Department,  said  the 
new  movement  met  the  spirit  of  the  age  in  iu  insistence 
that  science  should  be  everywhere,  that  reason  should 
•""Pr*!'  spheres,  that  there  should  be  no  dark  rorner^- 
hfl.  Tbe  meeting  seeiucd  h.irdly  to  realise  that  to  be 
thoroughly  effective  in  improvin;,'  ilm  conditions  of  home- 
Itle  the  science  teaching  received  by  wnnv  n  must  be  begun 
m  tfie  school,  and  that  nianv  women  will  have  few  oppor- 
tunities for  further  studv  after  school  davs  are  over.  The 
conditions  in  the  schools  must  be  Improved.  First,  a 
course  of  practical  wo.^k  in  sciencf  suitable  (or  girls,  and 
having  the  needs  of  the  hom-  before  it  at  every  stage, 
must  be  forThcominR ;  nnd.  s<  condlv,  there  must  be  a 
supply  of  well-educated  mistress-s  who,  in  addition  to  thdr 
laboratory  practice  and  f;en-ral  knowk-d^jr-  <,f  sri.-nce.  liav- 
gf^wf  5  first-hand  acqu.ii nt.inc-  with  household  ti-eds  anrl 
difBculties,  and  have  become  experts  in  such  arts  as  are 
required  in  tbe  Idtdien  and  towiAy. 


SOCIBTtES  AND  ACADEMIES. 

London. 

Royal  Society,  Jnne  o --Sir  Archihsid  Geikie.  K.C.B  . 
president,  in  the  chair.-^J.  .\.  Qimy:  The  distribution  of 
velocity  in  the  ti  rays  from  a  radio-active  substance.  The 
0  rays  from  soni.-  r.id  o-.ictive  substances  have  been 
deflected  in  a  magnetic  field,  and  the  detection  of  sets  of 
hoino^en-ous  0  rays  attempted  by  the  photographic  method. 
Radium  emantitiun  was  the  substance  first  uaed.  It  was 
placed  in  a  very  narrow  thin-walled  tubCi  drawn  out  from 
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capillary  tubing,  so  thin  that  the  «  rays  from  the  eman*. 
tion  esca|>ed.  Enougji  Usck  paper  was  placed  over  the 
tube  to  absorb  the  «  rays  and  to  protect  tne  pbotofra^ie 
tilm  from  phosphorescence  caused  hf  tbe  a  nys«  Yhe 
0  rays  from  the  active  deposit  bad  thus  to  pass  through 
vcr>-  little  absorbing  material.  If  the  0  rays  from  a 
simple  radio-active  substance  are  emitted  at  an  identical 
speed,  we  shouid  therefore  expect  to  find  evidence  of  wudt, 
even  if  0  rays  do  change  slightly  in  velocity  in  paariag 
through  matter.  Although  several  pbotqgrapfas  wero  tahao, 
no  sign  was  found  of  sets  of  homogeneous  $  rays  from 
RaB  and  RaC.  Experiments  were  then  tried  witti  RaS 
as  radiating  substance.  Here  we  have  0  rays  which  m 
very  nearly  absorbed  aoeotding  to  an  exponential  law,  and 
if,  as  many  writers  have  assumed*  absorption  acc<tfding 
to  an  exponential ,  law  signifies  bomogeneous  JB  rays,  thes? 
caya  shouid  be  practirairv  homogenous.  It  was  found, 
however,  that  the  velnc-.ties  of  the  rays  were  distributed 
over  a  wide  range.  The  resulu  of  the  eueriment*  may 
be  summarised  aa  fellows  :^i)  $  rays  whicD  are  abaofM 
according  to  an  exponential  law  are  not  bomOgjeBaoua ; 
(a)  0  rays  must  fall  in  velocity  in  passing  thravgb  matler, 
for,  if  not,  the  absorption  coefficient  of  any  mbtture  of 
rays  must  decrease  as  the  rays  pass  tltrough  matter.— 
W.  wiiaon  :  The  decrease  of  velocity  of  the  0  particlea  m 
pas.sin^  ilii  wu^^h  matter.  In  a  previous  paper  it  waa  ahowa 
that  the  velocity  of  0  particles  suffers  an  appreciable 
decreue  on  passing  through  matter.  The  present  cxperi- 
menti  wera  undertaken  uith  ilte  view  of  directly  ooofirmiae 
tfate  nanlt.  Heno^eous  beams  of  rays  wei«  aepanlid 
by  OUana  of  a  maipietic  fieki  from  a  heterogeneous  bean 
given  Out  by  the  acbve  depealt  from  radium.  These  homo- 
geneous rays  passed  into  another  magnetic  field,  where  their 
velocity  was  lYieasured.  Sheets  of  aluminium  were  then 
placed  in  the  path  of  the  rays  lietween  the  two  fields,  and 
the  velocity  of  dm  emergent  rays  waa  focUKl  to  have 
decreased  by  an  appreciable  amount.  From  oCNIiideralions 
of  the  law  of  absorption  found  to  hold  for  hooaageDeoHS 
rays,  the  decrease  of  velocity  of  the  rays  as  they  pass 
through  matter  could  be  calculated,  and  was  found  to 
agree  with  the  results  obtained  exporimeatally-  The  reauln 
obtained  are  in  agreement  with  the  etpiations  E  =  fc(a— ^a) 
and  E*»V(a'-x\,  where  E  is  the  energy  of  tbe  rays, 
X  the  tMdcaess  of  itiatter  traversed,  and  It  and  a  constants, 

;  The  agreement  is  rather  better  in  the  former  case  than  in 
the  latter,  but  the  range  of  velocities  considered  was  not 
sufiteient  to  diSerentlate  sharply  between  them.  Altbou^ 
the  change  in  vebci^  observed  was  only  from  9.85x10** 
to  2  »sxio'*  em.  per  sec.,  yet  the  change  of  tbe  properties 
of  the  raya  with  reapect  to  absorption  la  very  targe,  the 
absorption  coefficient  of  the  former  being  4-^  cm.-',  while 

1  that  of  th'j  latter  is  35-3  cm.-'. — ^J.  N.  Brown:  The  rate 
of  emission  of  o  particles  from  uranium  and  its  products. 
The  object  of  the  experiments  waa  to  ettimate  the  number 
of  a  particles  emitted  per  second  per  gram  of  uranium  in 

I  equilibrium  with  all  its  producta  {*.«•  as  it  occurs  in  pitch- 
blende). The  pitchblende  waa  prepared  as  a  thin  fifan^ 
over  which  was  placed  a  cine  sulphide  screen.  Tbe 
srintiltations  i)roduccd  on  the  acrcefl  by  the  a  particles  were 
obs.  r\i  d  tlir^Ki^li  a  niicroscOpe.  Each  scintillation  corre- 
sponded to  the  emission  of  one  a  particle  from  the  pitch- 
blende. The  weight  of  pitchblende  scj.ding  particlea  to  the 
portion  of  screen  viewed  by  the  microsrop*  wsss  readily 
obtained,  and  since  the  screen  was  very  <  lose  to  t!te  film 
the  number  observed  could  be  taken  as  half  the  total 
quantity  emitted  by  this  weight  of  pitchblende  so  Joog  as 
the  thickness  of  the  film  was  less  than  the  distance  of 
penetra'tion  of  a  rays  into  pitchblende.  This  point  was 
ensured  by  making  observations  on  films  of  various  thick- 
nesses and  ploaing  a  curve  between  number  of  scintilla- 
tions per  minute  and  weight  of  film,  tbe  result  being 
calculated  from  a  film  for  which  the  curve  abowed  the  rate 
of  production  of  scintillations  to  be  proportional  to  tiic 
thickness.  The  percentage  of  uranium  in  the  pitdibknde 
was  estimated,  and  the  result  fin.ally  expreiaed  as  number 
of  a  particles  per  second  per  f^rain  of  uranium  in 
equilibrium  with  its  products,  the  figure  obtained  being 
7-36x10*.  From  Rutherford's  result  for  radium  tbi>  value 
for  uranium  can  be  obtained  through  a  series  of  calcula- 
tions, each  of  which  may  involve  a  5  per  cent,  error.  Thi 
value  obtained  in  this  wa^  is  <^txio*«— Hon.  R.  J. 
•trtitt :  The  accumulation  of^helium  in  geological  ttme.  iv. 
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This  i)a[)<r  jiivcs  further  determinations  i)f  tlic  rntio  of 
h'lium  10  radio-active  inatter  in  minerals,  chiefly  those 
Occurring  in  Archaean  rocks.  Very  larR.-  relative  quanti- 
ti'-«  of  helium  arc  found,  in  one  instance  (a  sphcn'i-  from 
Renfrew  Co..  Ontario)  indicating;  an  antiquity  of  at  leas: 
700  million  years,  even  if  no  holiuni  h.Ts  escaped.  The 
unique  c.ise  of  beryl,  which,  as  shown  in  a  former  paper, 
Cont.iins  imich  belium  with  hardly  any  radio-active  matter, 
\^  dt&cui>$ed.  An  espfanation,  suggested  by  Dr.  Boltwood, 
is  put  forward.  It  is  supposed  that  beryl,  in  crystallisitig, 
has  !ieparafrd  from  the  parmt  magma  one  of  the  longcr- 
|j\'cd  products  of  the  uranlun>  or  thorium  series,  such,  for 
evamplc.  as  radium,  ionium,  or  rndio-thoriurn,  without  the 
parrnt  element.  This  product  would  decay,  leaving  no 
tracf  of  its  pr^s^nee  e.xcept  the  helium  generated.  Rwisons 
are  given  for  believing  that  nothing  of  tiiis  kind  h.is 
happ.ned  in  thr  cases  relied  on  for  measuring  time. — 
R.  1.  Lattoy  :  1  he  effect  of  small  traces  of  moisture  on 
the  velociticii  of  ions  generated  by  Kdntgcn  rays  in  air. 
Some  experiments  of  Prof.  J.  S.  Townsend  (P'roc.  Rov. 
Soc,  vol.  Ixxxi.,  A.  iQoS.  464)  on  lateral  difTusion  of  a 
narrow  stream  of  ions  moving  in  an  electric  field  led  to 
the  conclusion  that  negative  ions  are  much  smaller  in  per- 
fectly dry  ,iir  than  in  air  containing  a  small  quantity  of 
moist  lire.  It  was  con^eijuentlv  to  be  e'^perted  that  com- 
ph't'-  rrnioval  of  water  v.ipour  would  rau-r  an  increase  in 
tlie  velocity  with  wliirb  negative  ions  move  imder  the 
influence  <A  an  electric  held  of  force,  \\  his  suggestion  an 
investigation  of  the  velocities  of  ions  in  air  at  low  pressures 
was  undertaken,  and  it  was  found  that,  while  the  complete 
r»»mnv.il  of  wafer  vapour  had  only  a  small  effect  on  the 
velorities  of  positive  ions,  yet  the  same  cause  increased 
the  velutiticK  of  negative  ions  bv  a  factor  rising  to  .ng 
much  .IS  thirty  for  some  of  the  forces  th.it  were  us.-d.  aisd 
this  factor  appoared  to  be  mucli  larger  for  larg'T  forces. 
1  he  VI  1,H.  ities  t)f  positive  inns  are  known  to  varv  directly 
with  the  potential  gradient  (X>  and  inversely  with  the 
pressure  i/i)  of  the  gas  in  which  they  .nre  travi  lling  ;  in 
Other  words,  rZ-'X  is  a  constant  where  -.-  is  th  v  iocitv. 
Between  14  and  iq  mm.  pressure  the  following  values  of 
were  obtained  ;—f1rv  air,  ^•^'X=ii2i:  moist  air, 
e^i^X  — 7S0.  In  the  rase  of  negative  ions  it  is  known  that 
u-hen  air  is  moist  v  is  not  a  linear  function  of  X  but 
th.Tt  f/i/X  increases  slightly  as  X/^  incre.Tses.  The 
velocity  is,  howf-ver,  a  function  of  X'^,  and  is  independent 
of  actual  value";  of  either  X  or  />.  In  dry  air  it  was  found 
that  while  is  still  a  function  of  X  />,  vet  the  rate  of 
increas--  of  with  increase  of  X/^  is  considerably  more 
rapid  than  in  mout  air.  This  U  itluitrated  by  the  follow- 
ing table :~ 

FcbctlMf  0/  Setttivr  Ton-:  in  Dry  Mr  ht  CtnHmatru 

fer  Sfcotid. 

/•(am.)     X//  =  o'a4     o'oj       o"o*  ;        r    5  ,    .g       ,  ,o 

U"3    •    i«>7  >7S*S  TO  S'^o  1126  azco  42to 

18-4    ...  103  163  270  5i4"5  1006  2o;o  41^0 

24 ..  110-5  '725  2S6  ijuo  936-5  I7W  3480 

S      .116  i«o  2q8-s  S^'fS  9^^'  >''S2  — 

.Mean  ...  ii2'5  173-2  287*8  510-5  9:3  5  1845  3635 

Thill  when  pressure  ranalns  oonttant  at  143  mm.  and 
font  variM  from  0-56  vott  per  oentimetre  to  1-43  volts 
per  oentbnetre,  velocity  increases  from  107  centimetres  per 
WOWld  to  about  4000  centimetres  per  second.  When  the 
to  slightly  moist  the  corresponding  velocities  would  be 
about  3*  centiRMtres  per  second  and  go  centimetres  per 
second.  Thus  In  air  containing  about  11-5  per  cent,  (bv 
pressure)  of  water  vupowr  the  velocities  observed  were  :—  ' 

(mm.)  X;/  =  r,"rQ  ,-t*io 

180      So  J'o 

»9-3    S3  qi 

.Mean      ..    Si  6  917 

-Dr.  A.  O.  Rmnkino  :  The  variation  with  temperature  of 
the  viscosities  of  the  gases  of  the  argon  group.  The  ratio 
of  the  viscosity  at  the  temperature  of  steam  Co  that  at 
atmospheric  temperature  has  been  deiermtned  for  c.nch  of 

KT^ 

the  five  gases.    Taking  Sutherland's  equation   ij=  (j/p' 

the  values  of  C  have  been  cakulated.  and  are  shown  in 
the  following  tabic.  C  is  least  in  the  case  of  neon;  in 
fact,  this  is  the  lowest  value  yet  recorded  for  amy  gas. 
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This    siiggestv    th.it    leori    is   the   mc-^!    ne.irh    ptrfer;  g.i> 

known.    A  lurlJier  interesting  point  is  that  C  is.   in  the 

cases  of  argon,  krypton,  and  xenon,  proportionai  to  the 
critical  temperature  :— 

H«         X«  A  Kr  X 

C   70         56  142         188  252 

Tr   —       I6j]      IS5«     210-5  »8 

T//C  ...  —  [I'lS]  f'O  I'tS  **14 
The  critical  tempef«tiirw  «f  hsHuoi  mmI  ntoii  «re  not 
definitely  known,  but  ft  b  earMlii  that  Tc  §ot  heBum  i» 
much  too  low  to  ecmfbroi  with  the  above  rute.  With 
regurd  to  neon,  however*  Tc  H  known  to  be  leae  tiiait  68^ 
absohite*  and  t^  doss  not  exdude  the  value  d3*  abiohite 
calculaled  by  means  of  QiSm  ni]e>  It  tea  also  beat  nelieed 
that,  with  the  Moepdon  of  hydi«geni  the  taaae  rale  boida 
good  for  all  other  paes  die  data  for  wlddi  are  available. 
—Dr.  W.  G.  PirtWald :  The  eHect  of  preMure  upon  are 
spectra.  Part  IL  No.  4.— Goild.>-Pnif.  B.  llMpMiiaan  t 
Radiation  in  a  gaseous  ei^lOHOn.  The  proMures  ptedaeed 
by  the  explonan  of  a  murture  of  coai%ea  and  tar  in  a 
vesael  pfaded  widi  silver  on  the  inride  have  been  raoarded, 
first  with  the  walls  highly  polished,  •and  aeeond  iriien  Aw 
walls  are  blackened.  The  mixture  contained  15  per  cent; 
coal-gas,  and  was  at  atmoq>heric  pressure  and  tanperalnre 
before  firing.  The  maximum  pressure  reached  in  the 
explosion  was  about  ito  lb.  per  s<|uare  Indi  above  atmo- 
spiiere,  corresponding  to  a  temperature  of  about  2200^  C. 
It  was  found  that  when  the  wnla  were  polished  the  maxi- 
mum pressure  waa  about  3  per  cent,  higher,  and  the  rate 
of  cooling  for  Ae  fint  halHecond  about  35  per  cent,  less, 
than  when  the  walls  were  blackened.  The  state  of  polish 
of  the  walls  had  a  great  effect  on  the  rate  of  cooling, 
differences  hardly  appreciable  to  the  eye  making  a  marked 
difference  in  the  rate  of  fall  of  pressure.  The  heat  recefaref 
by  polisihed  and  blackened  surfaces,  respectively,  was  deter- 
mined by  means  of  a  bdoraeter  of  silver  strip  Sxed  to  the 
walls,  the  lemainder  of  which  was  Made.  The  diange  ni 
resistance  of  this  strip  during  expkislon  and  coolfaig  waa 
recorded  I17  means  of  a  reflecting  gatvanometer  on  a 
moving  film  sinuttaneously  with  the  pressure.  From  the- 
rise  of  temperature  of  the  atrip  and  na  capadty  for  heat 
the  heat-How  into  It  ooald  be  oedueed.  It  was  found  Aat 
w!ien  the  strip  waa  poGsbed  the  heat  received  during  the 
first  quarter  of  a  aeoond  after  firing  was  three4ourtns  oT 
that  received  by  blackened  sUdp  In  the  sane  period,  die 
pressure  records  bdng  the  aane.  Relative  rates  of  heat 
loss  to  completely  blackened  and  eempletely  polished  walls 
deduced  from  presaure  reeorda,  during  0-35  second,  varied 
from  »6  to  Of.  Direct  nsasurenwnt  of  radiation  from  the 
gas  waa  made  by  meana  <rf  a  recording  bolometer  placed 
outside  the  vessel,  and  ei^osed  to  the  radiation  through 
a  flucrite  window.  At  the  end  of  half  a  aeeond  after 
ignition  tin  total  qnaatity  of  heat  raffiated  and  rscordsd 
by  the  bolometer  amounted  to  as  per  cent.  4>r  the  heat  of 
combustion  of  Ae  gas.  At  this  period  the  gas  was  still 
radiating  heat  to  a  perceptible  amount,  its  temperature 
being  then  1000'  C.  At  the  moment  of  maanmum  presntre 
(i/ao  second  after  Ignition)  3  per  cent,  of  Che  heet  of 
combustion  had  been  radiated  away.  The  radiation  re- 
corded by  the  external  bolAmeter  exceeds  by  about  $0  per 
eent.  the  difference  between  the  heat  absorptions  by  the 
blackened  and  poilahed  silver  respectively.  The  estimate  of 
the  latter  differenoe  is,  however,  subject  to  a  Rood  deal  of 
unccttatntv  on  aceount  of  the  large  correctiott  for  heet  loft 
to  the  bacldng  to  whidi  the  bolometer  strip  is  fixed.  More- 
over, there  are  reasons  for  supposing  that  it  does  not 
ri  prcsent  the  whole  of  the  rndinted  heat. 

Royal  MiCTOsrnpical  Society.  M«t  2C.  \tr  A.  N. 
Disnev,  vice-president,  in  the  chair. — Dr.  M  D  C«irOll  : 
Comparative  mirrnmetrir  measurements. — E.  Heran-AII«l» 
.Tr.d  A-  Carland  :  Th-^  recent  and  fossil  Foramlnifera  of 
the  shore  ?and»  of  Selsey  Bill,  Sussex,  part  v.,  the  Cre- 
t.iceous  Foraminifera. 

Physical  Society,  May  a?.  — Prof  H.  L.  CaHendar, 
F.R.S..  president,  in  the  chair.— Dr.  W.  H.  toeloe:  An 
oscillation  detector  actuated  solely  by  resistance-tempera- 
ture variations.  Experiments  are  offered  as  additionaf 
support  for  the  hypothesis  of  the  mode  of  action  of  certain 
types  of  electrical  oeciUation  detectors.  This  hypothesie 
suggests  that  in  detectors  oonstituted  ol  a  loose  contact,  the- 
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energy  of  the  oscillatory  current  through  fhr  contact  is 
transtorm-^d  into  heat  at  the  contact  and  warms  the  matter 
there  surViriontly  to  change  its  electrical  resistance,  and, 
consequently,  the  steady  current  through  the  indicating 
instrument.  The  experiments  are  on  a  detector  of  the  so- 
called  "  crystal  rcctiticr  "  type,  from  which,  however,  the 
l>ossibility  of  ih'  i  luO' Ifctric  effects  fins  bf-n  fl-nKna**^.— 
■S.  W.  J.  Smith  :  The  limitations  of  tin-  W.-^ton  if  ll  as 
a  standard  of  eiectromoiivc  force.  'Ihe  ^xpiriiiunis  of  Mr. 
F.  E.  Smith  on  cadmium  amalgams  are  discussed.  Theory 
and  experiment  sugg'«st  that  there  is  no  r.uige  at  any 
temperature  over  whi'.h  the  E.M.F.  of  a  Weston  cell  is 
absoki'e'y  independent  of  the  percentage  of  Cd  in  the 
amali^.iui.  Even  if  the  materials  are  pure,  the  existence 
of  surface  energy  must  cauKc  some  variation.  Within  the 
range  over  whieti  the  E.M.F.  is  usually  taken  as  constant 
the  E.M.F.  appears  to  ris*.-,  very  slowly,  with  increase  in 
<he  cadmium  content.  The  rate  varies,  but  is  never  more 
«han  a  few  millionths  of  a  vo!t  for  i  per  cent.  Cd.  I'roai 
the  data  it  seems  possible  also  to  discover  the  precis  -  way 
in  which  the  ii*e  of  the  richer  two-phase  an»al>:.inis  m.iy 
lead  to  vari.ibility  of  the  E.M.F.  of  the  Weston  cell.  The 
interpretation  advoc.ited  is  that  the  irregularities  .ire  due 
to  electrolytic  skin  efTccts  arising  out  of  want  of  imifoimit) 
of  composition  of  the  surface  j;r,iin«;.  1  he  probable  reason 
why  the  temperature  coefficient  of  E.M.F.  of  a  Weston 
cell,  always  small,  actually  vanishes  near  o°  C.  is  indicated. 

Ge  ilogical  Society,  May  25.  — Trnf.  W.  W.  Ww 
F«R.Sm  president,  in  the  chair.— Dr.  F.  H.  Matell  and 
K.  H.  RMtall :  Dedolomitisation  ia  Oft  marble  of  Port 
Shepstone  (Natal).  The  Port  Shepstone  marble  is  shown 
"by  chemical  analysis  to  be  a  dolomite.  It  owes  its 
marmorisation  to  thermal  metamorphitm  by  an  intrusion 
of  granite,  which  surrounds  it  and  penctralM  It  In  broad 
4lykea«  This  intrusion  took  place  at  some  time  prior  to 
the  deposition  of  the  Table  Mountain  or  Waterberg  Sand- 
anne,  and  is  therefore  pre-Devonian.  The  metamorphiam 
«r  the  dobmite  under  normal  oondhlOiM  produced  a 
saoeharoldal  marble  of  coarse  texture,  consisting  of 
carbOitatei;  .and  the  fact  that  neither  periclasc  nor  brucite 
haa  been  produced  in  the  normal  marble  is  taken  to  indicate 
that  the  high-pressure  conditions  obtaining  during  the  meta- 
morphism  precluded  dedolomitiiation,— E.  B.  Bailey :  Re- 
cumbent folds  in  dte  Highland  achistt.  A  description  is  pre- 
sented of  the  stratigraphy  and  structure  of  a  portion  of  the 
Inverness-shire  and  Argyllshire  Highlands.  The  district 
considered  lies  south-east  of  Loch  Linnhe.  and  extends 
from  the  River  Spean  in  the  north  to  Loch  Creran  in  the 
fionth.  The  following  conchiaions  are  arrived  at  '4 — (1)  The 
acfaists  of  the  district  are  disposed  in  a  succession  of  re- 
cumbent folds  of  enormous  amplitude — proved  in  one  case 
to  be  more  than  twelve  miles  in  extent,  (a)  The  limbs 
«(  tlaeae  recumbent  folds  are  frequently  replaced  by  fold- 
faultlr  or  "  slips,"  which  have  given  freedom  of  develop- 
ment to  the  folds  themselves.  (3)  The  slipping  is  not  con- 
"fined  to  the  lower  limbs  of  recunibent  anticlines,  and  is, 
4ae  to  aomething  more  than  mere  overthrusting.  It  is  a 
complex  accommodation  phenomenon*'  The  cores  of  some 
of  ue  recumbent  folds  have 'been  tqtteesed  forsrard,  so  that 
th^  have  virtually  feacted  at  intnirive  masses.  (4)  In 
the  growth  of  these  sti'QCtures  many  of  the  earSer  formed 
cores  and  slips  have  suffered  extensive  secondary  corruga- 
tion of  isocHnnI  t>'pe. 

Lmnean  S^eietv.  Tiie-  2.  — Pr.  D.  II.  Scoit,  F.R.<5.. 
-president,  in  the  chair. — Dr.  A.  B.  Itencllo  and  others  : 
A  contribution  to  our  knowledge  of  the  flora  of  Gazaland  : 
an  account  of  collections  made  by  Mr.  Swynnerton,  by 
members  of  the  Department  of  liotany,  British  Museum, 
with  notes  by  Mr.  Swynnerton.  The  collections  which  form 
the  subject  of  this  paper  were  made  by  Mr.  C.  F.  M. 
Swynnerton  chiefly  in  the  high  country  which  forms  the 
boundarv  between  eastern  Rhodesia  .-tnd  Portuguese  terri- 
tory. It  consists  of  a  number  of  det.iched  mnsses  of  high- 
l.ind  separated  by  river  valleys  which  ultinuitely  unite  to 
form  the  Buii,  ao  important  river  running  eastwards 
through  the  lower-lyinR  Portuguese  territory  to  <ntrr  the 
Indian  Ocean  n<ar  Heir.i.  Mr.  Swynnirton  has  supplied 
an  interesting  account  of  the  phyto-ge©>;raphical  char.uter 
•of  the  district.  There  is  evidence  that  it  was  once  covered 
M'ith   dense    forest,    which   has,    however,   been  largely 
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destroyed  by  the  annual  forest  fires  during  -iamr  fortner 
piriod  of  dense  population.  At  presein  the  forest  occup;** 
Ihtf  more  protected  uplands,  forming  great  p.itrhrs  ;  such 
are  the  great  forests  in  the  Chimanimani  mountains  in  the 
north,  a  rugged  range  reaching  a  height  of  8000  feet,  a-1 
the  (  hirinda  and  Chipetc  forest  patches  closely  adjoini-";; 
each  other  in  the  south.  Chirinda  is  described  as  a  virpir 
forest  of  enormous,  and  mostly  evergreen,  trees,  coverir.j 
about  12,000  acres  of  the  higher  portions  of  the  hill.  Iti 
larger  trees  range  from  80  to  170  feet  in  height,  and  the 
undergrowth,  with  mosses,  ferns,  epiphytes,  and  lianas,  ii 
of  a  thoroughly  tropical  character.  .As  was  to  be  expected 
f(om  the  geographical  position,  the  botany  of  these  hig.^- 
lands  shows  a  strong  South  African  affinity,  and  several 
of  the  gerKfra  and  a  considerable  number  of  th*-  ipecie« 
have  not  been  hitherto  recorded  beyond  South  Africa. 
larg"  proportion  of  the  plants  are  identical  with  those 
pri  viously  known  from  Nyasaland.  There  is  also  a  wtll- 
marked    Angolan    element.     An    interesting    novelty  ii 

!  Pseudocalyx  afrieatuu ;  Pseudocalyx  is  a  Malagia^  ffttm 

J  not  hitherto  koowo  from  trapieal  Afrka. 

Mathematical   Soetety,  Jnne  9.— Sir  Wm.  Viffca, 
president,  in  the  chair.— T.  ■aiiwtt :  The  eompocilkn 
of   finite   screw   displacements. — Prof.   M.   J.    H.  HWti 
'  Differential  equations  with  fixed  branch  points.-^^Cct  M. 
,  Uhmt  :  Geiser^i  method  of  generating  a  plane  quai^ 
,  curve.— W.  P.  Mlliw ;  The  geoeradon  of  cubic  <:ivv^l9 
apolnr  pencils  of  lines. — K.  Cmmlllglf  m  i  The  COOStl- 
tuiive  equations  of  material  media  in  elennuJy«aiiiilce«~ 
Dr.  W.  H.  VowiiK :  (>)  A  new  method  In  the  tfaeocy  ef 
integration;  (s}  semi^ntegrals  and  osdUating  saooeawni 
I  of  functions.^H.  R.  HMa«:  The  tranaformatioa  of  the 
:  etpiations  of  the  Aeory  of  electrons  for  quaai-atatioiiaiy 
motion. 

EOINBITRCH. 

Royal     Socety,    May    J.  —  Frof.    IIuHsan     Beare,  VK*- 
president,  in  the  <  hair. — Sir  Joseph  Lmrmor  :  Address  on 

the  dynamics  of  molecular  diflusioii,  with  extension  to 
suspi  a.i"d  particles.  .\fti  r  referring  to  the  remarkable 
p.ir.itl'-lism  between  the  phenomena  of  a  free  gas,  of  sparse 
!n;)l.  cules  constituting  a  dilute  solution  in  water  or  other 
lluul,  ,irul  of  till'  Urownian  movements.  Sir  Joseph  pro- 
i.idril  lo  cinph.asise  the  distinction  between  osmotic 
(11  1  s>urr  .Hid  gas  pressure.  The  foi  iiier  depended  on  the 
fiic'ion.tl  pull  of  moving  particles,  and  the  latter  on  th* 
niiiinentum  of  the  free  nioticm.  Ihe  z>g2.ig  paths  of 
|  Miiii  Ies  suspended  in  water,  photographs  of  which  wer» 
pruj'  ct'd  on  the  screen,  suggested  that  here  also,  as  in 
gases,  ilnre  was  an  average  free  p.ith  and  an  averag« 
speed  iu  which  the  power  of  diffusion  stood  in  definite 
relations.  In  this  discussion  th.-  uneNp»rt>-<!  result 
emerged  that,  at  the  same  temperature,  the  nie.m  speed 
w.^s  proportional  to  the  number  of  particles  in  suspension. 
Reeent  observations  under  the  ultr.i-iiiicroscope,  by  which 
we  can  detect  particles  of  a  si/--  more  minute  than  can  be 
*een  by  diffit  optical  methads,  have  not  contr.idicted  thi^ 
conclusion,  l  lu'  analogy  between  free  g.i-.' s  and  dilute 
solutiotii.  must  not  therefore  be  pressed  too  far.  There  was 
ground  for  tliinking  that  we  were  approaching  a  great 
advance  in  the  inlerprttation  of  phenomena  of  this  kind, 
namely,  the  average  phenomenon  of  a  great  crowd  of 
molecules  as  they  affect  en  tnassf  our  senws  of  percepticm. 
1  Iv  m.iin  interest  and  fascination  of  science  lay  in  its 
growing  points  where  new  knowledge  was  g.aining  ground 
on    th-   unknown ;    and  to  consider  some  of  the  reeent 

■  a'  hi>  vemf  nts  and  the  outstanding  problems  in  3  field  now 
I  r.ii>idly  uMd'>rgoing  development  seemed  morc'  suit.ibie  to 

■  surh  an  .ludieni f  as  the  Royal  Society  of  Edinburgh  than 
to  p.iss  ui'-d'T  review  Once  more  some  harvest  alread? 
(klinisely  won  .md  safely  garnered  in  the  stores  of  humao 
knowledge. 

j  May  16. — Prof.  Crum  Urowti.  F.R.S.,  in  the  chair. — 
I  j.  W.  M'David  :  Equilibrium  in  the  ternary  system,  water. 
!  potii-ssiuiti   carbonate,    p<»tassium    ethyl  di-propylmalonate. 

■  Crichton  had  obsf  iv.d  tli.n:  w  h.  ti  a  1  oiu  .-ntrated  aqueous 
I  solution  of  this  lasi-ri.iiiw-d  salt  was  shaken  up  with  ■ 
j  concentrated  solution  of  ptitassium  carbonate,  two  distinct 
I  layers  were  formed.    The  object  of  the  present  paper  was 

to  show  how  the  miscibility  cf  the  ;  .vo  solutions  depended 
(  on  their  concentration,  temperature,  &c.    N'arious  solutions 
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«f  dM  l«o  nlu  in  aMMttiiinateljr  equal  prapordonc  were 
laitad  toaetfacT  and  left  to  Mttle,  and  one  mbtture  was 


aiade  with  OMtle  Afferent  weights.  Analysts  showed  that 
there  wae  alwaye  a  oonilderabk  quantity  of  potassium 
corboaate  ia  the  upper  layer,  but  that  the  amount  ol 
potassium  ethyl  di-propyUmalonate  present  in  the  lower 
layer  was  scarcely  appreciable  until  tlic  solutions  were 
I  comparatively  dilute.  When  water  was  added  drop  by 
'  drop,  the  liquid  being  kept  well  stirred,  the  two  layers 
^  ultimately  disappeared,  and  ofi.-  hamogeivewusi  siolutioii  was 
I  left-  This  disappraraiuo  of  the  two  layers  was  quite  well 
"  marked,  and  was  dur-  to  the  potassium  carbonate  pairing 
into  the  other  lay  r.    I'rufs.  Smith  and  A.  W.  C. 

MmsIm  :  A  method  lur  delerrnininf»  boilinf^  points  under 
constant  conditions.    The  apparatus  consisted  of  a  siiiall 
bulb  with  a  bent  c.iptllary,  th(*  whoir  b'-in^  a(ta(hi<i  lo  .i 
ili'-rmometer  suspended  in  a  b'^aker  which  toiitaine-d  water, 
>i;ll>hurie    acid,    melted    par.ithn.    \(..,    aceurdin^;    to  the 
i:ip'  ia;iire  to  be  measured.    Hie  nv  tlind  was  esperially 
uwlul  when  only  small  quantities  of  tlie  nuti  rial  could  be 
I   tiv-d.    Thf  apparatus  was  also  found  tu  b<^  very  service- 
able in   niiasurinpj  vapour  pressures.    The  authors  ^ave 
illustration-  <.f  it>  adaptabiliiv  in  a  second  paper,  entitled 
"  A  Simple  Uynamiral  Method  for  determining  Vapour 
Pressures."    In    a    third    communication    by    tlie  same 
authors  attention  was  directed  to  a  common  thermomctric 
«ror  in  the  determination  of'lxiUing  points  under  reduced 
prci^urc.    It  was  found  that  apprrciuble  corrections  had 
to  be  applied  when  .tlue  butb  of  the  thermometer  was 
wclosed  tn  an  evacuated  vessel.    This  was  due  to  the 
(fiiatation  or  deformation  of  the  bulb.    1  he  error  might  be 
ss  much  lui  one-filth  of  a  degree.— Dr.  J.  Priiesnl—  T1" 
nuiihematical  theo«T  of  random  migratiao,  and  epMemic 
diAribution;  and  the  Infieritance  of  complex  ionna,  •nich 
as  stature,  on  Mendel's  theory,    tn  the  fonner  paper, 
which  wfi  a  ODittfnuatioa  Of  an  earfier.  communication. 
•  quationswere  fbraied.  ediidi  represented  closely  epidemic 
distriliBtiqR,  and*  (he  dialrlbution  which  small  animate,  such 
as  snail  cmataceaas,  look  up  experimentally.    The  theory 
lcd,tB  die  ai^pgiaei^tal  <;urve  aa  an  approximarte  solution,  and 
oie  facta  were  In  |(ood  accord  witti  the  theory.  Experi- 
menta  were  made  with  Daphnia,  Pulex,  I-itforin.T,  Ai  in 
the  seeond  paper  it  was  shown  that  the  distriburion  of 
each  a  complex  as  stature  when  the  dominant  ( 1- menjs 
were  equally  derived  from  both  sides  may  be  represented 
by  d»c  terms  of  the  trinomial  (i  +  n+l)''.'  In  the  ,  as.-  of 
random  mating  and  of  equal  fertility,  11  =  3-3.    'J  tiis  point 
binomial  was  in  Pearson's  terminology  leptokurtic,  that  is, 
the  apex  had  a  smaller  radius  6(  curvature  than  the  noruial 
eurvc  tin  1  10  th  -  same  sets  of  figures.— Prof.  R.  J.  A. 
••rry.   l)r    A.    \V.   D.  Rot»«rt»«n,  and  K.   S.  Croa* : 
fii  Cr.Ti  ol,,|;ical  observations  on  the  lengths,  breadths,  and 
^  l^hts  of   loo  Australian  aboriginal  crania;  (2)  a  bio- 
n  rric  il  study  of  the  relative  degree  of  purity  of  r.nce  of 
•r,.:  iasnianian,  Australian,  and  Papiinn  ;  f-^V  th»«  place  in 
n.iture  of  the  Tasmanian  aboriginal  as   dc  Uji  ed   from  a 
study  ol  his  cranium.    The?e  iliref  papers  formed  a  con- 
n-  i:i  (!    v.  :i,  s    ,,f    anthrojii  imorpbie    in\ "sti^^ations,  leading 
Up  to  the  determination  of  the  iasmanian  race  affinities. 
Th"  5:ta;i<rir-  :hi ou£;le>ut  Were  treated  in  the  recogn>sed 
modern    method,   in    which   variability   about    the  mean, 
correlation  between  pairs  of  dimensions,  and  the  estima- 
tion of  deviations  were  discussed  by  r>gorOus  mathematical 
analysis.    Dr.  Robertson  in  the  first  paper  concluded  that 
the  difficulty  of  separntine  the  skulls  into  sexes  rendered 
it  advisable  to  have  resulting  values  obtained  for  crania 
for  races  without  reference  to  lea,  aiid  that  the  Australians, 
though  less  heierageneoua  flun  some  other  races,  were 
not  as  homogeneous  or  pure  as  some  series  which  were 
regarded  as  homogeneous,  and  that  the  relatfonship  of 
their  cranial  measuYements,  as  indicated  by  tfie  coeiBdent 
of  correlation,  was  lew,  ,but  was  higher  than  moit  modem, 
though  tower  than  primitive,  races.  In  the  second  paper, 
after  a  general  account  of  the  ntony  conflicting  views  ex* 
piesied  by  various  wrtters,  an  elaborate  comparison  was 
tmtitated  between  the  cranial  characteristics  of  86  Tas- 
manian, tot  Papuan,  and  the  hundred  Australian  skulls  of 
Jji^  first  pap'.r.    The  coefficients  of  correlation  for  length- 
breadth,  breadth-height,  and  hwght-length  showed  that,  as 
already  recognised  by  other  invMtigators,  the  greatest  stress 
must  be  laid  on  the  length-breadth  coefficient  and  the  ' 
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least  on  the  breadtivbeight.  The  whole  investig^tioii 
proved  that,  of  tba  three  types  considered,  die  Ta^naniaD 
was  the  puiett  and  die  Pi^an  tlie  least  pure.  Hie  result 
su|^>tied  a  link  in  tlie  chain  of  evidence  conceming  the 
heterogeneity  of  tin  Australian  as  contrasted  with  the 
Itomogeneity  of  the  Tasmanian.  Of  the  third  paper, 
part  i.  only  had  been  presented.  In  this,  on  the  basis  pt 
a  large  number  of  cranial  measurements,  the  relations  of 
the  Tasmanian  to  the  anthropoid  apes,  Cithecanthropus, 
Homo  ptintif'eiiiut,  H.  fotsilis,  and  //.  utfrutii  were  con- 
sidered. In  part  ii.  the  relations  to  the  Australian 
aburi(4ina|s  will  be-  (h-.eu^s'H)  in  similai  fashion.  Twenty 
distinet  ni' asurements  o)  th  ■  skulls  <d  fourt-en  groups 
Were  iuadc  and  tabulated  !>iUt'  by  ^ide,  and  from  the  com- 
parison among  these  important  conilaslons  weie  drawn  as 
to  the  relative  evolutionarv  v.ilue  of  crtain  measurements. 
The  genei.al  results  wer-'  ih.it,  of  rei  .  m  m.ui,  the  'I  .1-,- 
manian  stood  nearest  to  Homo  fossilis  (Brux  and  Galley 
iiill  remains),  but  inorpliolO|iitalIy  liad  pr<i^rissed  a  verv 
long  way  from  Homo  f<rimigriiiiis  (Spv  and  Neanderthal 
skulls)  and  the  anthropoid  ap<-s,  and  tl»at  Pithecanthropus 
stood  nearer  to  the  aathr<q)oid  apes  tlian  to  Homo  primi- 
genius. 

Paris. 

Academy  of  Sciences,  June  6. — M.  Kmile  Picard  in  the 
chair. — H.   Poincar4 :  Time  signals  intended  for  ships. 
.\n  account  of  the  system  adopted  for  sending  wireless 
time  signals  from  the  installation  at  the  Eiffel  Tower.  A 
simple  form  of  receiving  apparatus  has  been  designed  for 
th(>  ship,  the  cost  of  Wluch  is  less  than  that  Of  a  dutMIO- 
MK-tcr.    Signals  are  Sent  at  midnight  and  at  two  and  four 
minutes  past  midnight,  eatft  li^al  being  preceded  by  an 
introductory  signal. — A«  HalMr  and   Hd.   Bauor :  The 
preparation  ana  properties  of  the  jl-alkyl-a-hydrindones  or 
the  aa-dialkyUi-indanooes.     The  chloride  of  the  dialkyl- 
bensyiacelic  acid  [9  obtained  irom.  the  acid  by  the  use  of 
thionvl  chloride.   Bensyhfiinethylape^I.  chloride  in  sutpen* 
sion  in.  petroleum  ether  is  treated  enui  aluminium  chloride ; 
th«  dimethynndaaooe  is  readily,  isolated  In  good  yidd  from 
the  reacthm  product,   ^ndanone  can  be  methylated  directly 
by  the  aodium  amide  reaction  previously  dcMribed  hf  the 
authors. — ^A.  OhaucwMiH  and  M.  Ocmto'lMii:  The  forma- 
tion  and  elimination  .of  nitrogenous  waste  in  subjects  in 
the     state    o^.j-outh. — Pierre    Tormior    and  Jacques 
da  Latppsirant :  The  monzoiiii<'  of  pontaine-du-Grnie,  near 
Cherchel,  Algeria,  and  on  the  m:<Tom<>n2onites  of  the  neigh- 
bouring rtj^ion.— R,  Zoillor     -         Wealdian  plants  of  Peru. 
— .M.LliUet  uid  J.  Ouillauma  .   I  iie  appearailct-S  of  llalley's 
coni'.t.     .\  det.iiled  .iccouni  of  the  varying  asp^i  :      f  ihe 
comet  from  .March  1  to  May  26. — P.  Cir«rm  and  M.  Urbach  : 
Ob.iervations  on  the  passage  of  Halley's  comet  m.ide  at  the 
Observatory  of  Ebra,  Spain  (see  p.  470). — J.  Comas  Sal*: 
llalley's  comet.    Photographs  taken  on  May  31  and  June  j 
showed  a  double  nuelpiis. — M.  Oiae«blnl  :  H.iljevV  comet. 
On  June  2  tlie  comet  appe.ired  doubled,  with  two  nuclei. 
Itcforo  its  .passu"'--  o\      'hr  Mjn  tfii-  nm  lens  w.is  sen^ibU 
elliptical:  after     1      ;     -  luu  I'-iis  !e  <  ame  n-dui-d  to 

■  I  point. — Jean  Mascart  Pinuogrjiph  of  Halley's  comet. 
.■\n  account  of  work  doiv-  at  Teneriffe  at  a, height  of  2715 
metres. — Joseph  Marty:  Singular  values  of  an  equation  of 
Fredholm. — .-X,  Chatolet :  The  classification  of  a  system 
of  tables  equivalent,  anjong  themselves. — L.  Zerott^ :  The 
properties  of .  Cantorian  lines. — M.  Saltykov* :  The 
.i^eneralisation  of  the  thfjorem  of  S.  Lie. — E.  Bairr*j  A 
series  of  solution;  of  Lamp's  .eqi^afions  of  elasticity  in  4 
homogeneous  and  isotropic  medium. --Th.  Rmm^  A  new 
Kound-recording  instrument.  A  record  oVi  a  wax  cyHnder 
ts  copied  directly  on  to  another  wax  cylinder  by  a  system 
of  levers.  Mirrors  ar  -  ti\-  I  to  the  levers,  and  a  photo- 
graphic enlargement  of  the  phonograph  trace  thus  obtained. 
If  the  second  wax  cylinder  gives  sounds  identical  with  the 
first,,  then  the  photographed  record  is  neceasarilv  a  true 
one.— P.  PaaoAl :  The  accuracy  of  the  .methodb  Of  measur- 
ing  magnetic  susceptibilities.  The  methods  which  have 
been  proposed  by  t}ic,.iuthor  havo  aboiit  doable  the  accuracy 
of  methods.  utUtslhg  a  torsion  •  balance.— A.  Parot :  Tite 
mercury  are  in  a  vaetuim.  The  effects  produced  by  varying 
the  conditions  of  Working  are  desrribed.^paniel  aaf  Uialo* 
.-•nd  Henri  tettdaohen  :  1  he  oxidising  effects  of  the  ultra- 
violet  rays  on  gsseous  bodies.  The  perosldstloo  of  the 
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oygea  eompounds  of  nitrogen  and  of  sulphur.  All  experi- 
ments to  cause  the  combination  of  oxygen  and  nitrogen  by 
the  action  of  the  ultra-violet  rays  gave  negative  results. 
Nitrous  oxide  under  these  conditions  gave  nitrogen  and 
•OHM  of  the  higher  «ddes,  and  nitnc  oxide  behaved 
thnllarly.  Sulphur  dtoxMe  in  the  preience  of  mercury 
gave  sulphate  of  mcrcur>-  and  sulphur,  a  considerable  pro- 
portion of  the  sulphur  dioxide  remaining  unchanged. 
Sulphur  is  produced  in  this  reaction  even  if  oxygen  is  a£led 
In  excps$. — J.  O.  SarpAk :  The  nitrides  and  oxides 
extracted  from  aluminium  heated  in  air.  Commenting  on 
a  recent  note  by  M.  Kohn-Abrest,  the  author  points  out 
that  tho  fact  of  the  production  of  oxide  and  nitride  of 
aluminium  simultaneously  by  the  combustion  of  aluminium 
ta  air  liaa  been  known  for  a  lonj;;  timr. — P.  Mahlar:  The 
acthm  of  air  on  coal.  Data  are  ^^ivrn  for  the  amounts  of 
CWkon  monoxide  and  dioxide  produced  by  the  action  of 
•Ir  INI  coal  maintained  at  temperatures  varying  between 
C.  and  105*  C.  This  action  takes  place  slowly  at  the 
ordinary  temperature,  and  from  this  it  follows  that  the 
traces  of  carbon  monoxide  which  have  been  found  in  the 
air  of  mines  are  not  accidental,  but  normal. — (;rorj»fs 
Dupont :  The  oxidation  of  the  acetylene  ^-glycols. 
Synthesis  of  the  a-acid  alcohols. — K.  Arnaud  and  S. 
Pe«t«rfwk :  The  isomerisation  of  oleic  arid  by  the  dis- 
pliccmont  of  the  double  linkage.  A  repetition  of  the  work 
of  Saytzeff  on  the  addition  of  hydriodic  acid  to  oleic  acid, 
and  the  subsequent  removal  of  this  acid  1^  the  action  of 
alcoholic  potash,  has  shown  that  a  very  complicated  mix- 
ture of  isomeric  acids  is  obtained.  The  iso-oleic  acid  of 
SaytzefT  is  not  a  single  substance. — L^n  Brun*! :  The 
passage  of  some  aromatic  hydroalcohols  to  the  correspniul- 
ing  phenols.  The  best  of  tlie  methods  examin<-d  was  found 
to  be  that  of  .Sabatlcr  and  Senderens,  xh<^  cntnUtic  de- 
hydrogenation  of  the  aromatic  hydroalcohols  by  p.issinfj 
over  hot  reduced  copper. — MM.  Steacklln  and 
Croeh«t*ll*  :  The  accidental  presence  of  sulphocyanidf-!;  in 
milk  and  their  origin.  Sulphocyanides  may  be  introduced 
into  milic  when  rerfain  Crurifen-e  enter  into  the  food  of 
the  cow.— Raoul  CemlMa :  The  simultaneous  production 
of  oxygen  and  carbon  dioxide  in  the  course  of  the  dis- 
appearance of  the  anthocyanic  pigments  in  pinnte.  It  is 
shown  that  the  simultaneous  evolution  of  oxvgen  and 
carbon  dioxide  Is  more  feneral  than  has  been  hitherto  sup- 
posed, and  alwajpa  oceun  when  the  add  piflnents  are 
disappenring,— H.  Jacob  «•  ••rrtaiiwy:  The  Tnlluence  of 
the  medium^  on  the  variations  of  the  secreting  apparatus 
of  the  Clusiacese. — k.  Contamin  :  The  resorption  of  ex- 
perimental tumours  of  mire  under  the  influence  of  the 
X-rays.  The  results  of  a  histological  study  of  the  resorp- 
tion of  a  elandular  epithelioma  under  the  influence  of  the 
X-ngrs.--Mlle.  Botedawa  MMMta:  Stu^  on  cobra 
venom  and  the  anti-venom  serum. — M.  Fosigmmt;  The 
homologies  of  the  muscles  of  the  posterior  member  of 
reptiles.— M.  Ho** :  Some  tropisms.— G.  Mlbar:  The 
symbiosis  of  the  butyric  bacilhia  !n  culture  witfi  other 
anaerobic  micro-orcnnisms. — ^Jean  Woloefci :  The  varl*"- 
bility  of  the  prot^^olvtic  power  of  anthrax  bacteria. — V. 
Re«i«Mnof :  Th»  Pnlrroxoic  strata  of  Nova  Zcmbla.— 
A.  Delnr :  .K  fossil-henring  horizon  in  the  Jfliscbattallr  of 
Bourbon ne-les-Bains  (Haute-Marne).— Jean  BMiaMM:  The 
Helvetian  Nummutitic  and  the  pre-Alpine  Nwnmilitlc  in 
central  and  eastern  Switzerland.— M.  Honwn '  The 
Rh-nocrri  of  the  European  Oiigocene,  and  dieir  connec- 
tion.—M.  roMmlar:  The  nodules  (Septaria)  of  the 
Triassic  ammonites  of  Madagascar,  and  on  the  develop- 
ment of  Anunonea. 
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INDIAN  ENTOMOLOGY, 

Indian  Insect  I.ifr;  a  Manual  of  the  Insects  of  the 
Plains  {Tropunl  India).  By  H.  Maxwell-Lefroy, 
assisted  by  F.  M.  Howlctt.  Pp.  xii  +  786.  (Calcutta 
and  Simla:  Thackcr,  Spink  and  Co.;  London: 
W.  Thacker  and  Co.,  1909.) 

THIS  handsome  volume  reflects  credit  upon 

its  author-,  who  occupy  the  posts  of  ento- 
mologists to  the  Imperial  Department  of  Agriculture 
for  Indb ;  and  also  upon  die  staff  of  fhe  Ai^rieuttural 
Research  Institute  at  Pusa,  under  the  auspices  of 
which  the  observations  and  specimens  have  been  col- 
lected on  which  the  present  work  is  based. 

In  some  prefntori-  rpinarks  Mr.  Maxwell-Lcfroy 
informs  us  thai  the  book  is  Largely  a  product  of  his 
spare  time  and  scanty  holidays,  adding  that  "such 
a  volume  has  been  so  much  required  that  be  has 
fdt  that  even  an  imperfect  one  was  better  than  none." 
His  estiiiiafee  of  bis  own  work  b  modest^ 

It  may  bf,"  ho  sny?,  "that  a  better  volume  will  be 
built  up  on  this  basis,  when  llie  study  ui  Indiaii  ento- 
mology is  (urtlier  advanced.  1  may  also  emphasise  the 
face  that  wlicre  liitle  is  said,  iittie  is  known,  and  the 
Manks  in  the  book  are  designedly  prominent  to  empha- 
>isc  the  enormous  scope  there  is  for  work.  I  tnist  also 
that  the  volume  may  be  a  real  stepping-stone  to 
better  things,  and  may  help  those  who  are  advancing 
our  knowledge  of  the  insect  Ufe  of  India." 

Bearing  in  mind  the  limitations  thus  indieated  by  the 

author  himself,  we  cannot  but  congratulate  him  and  his 
collaborators  on  the  amount  of  useful  information  they 
have  contrived  to  embody  in  their  work,  and  on  the 
care  which  has  evidently  been  expended  on  its  get-up 
and  general  appearance.  So  sumptuous  indeed  is  the 
book  in  these  latter  respects  that  the  title  of 
"  Manual "  seems  to  be  somewhat  of  a  misnomer. 

A  marked  feature  of  the  book  is  its  admirable  series 
of  illustrations.  These  tmvc  mostly  been  jirepared  by 
the  artist  staff  of  the  Puj>a  Institute.  Both  the  half- 
tone blocks  and  the  line  engravings  show  good  work- 
manship; while  the  colour-plates,  cnrricd  out  by  the 
Calcutta  Phototype  Company,  "under  very  trying 
dimatic  oonditions  and  for  the  first  time  in  India/*  bear 
comparison  with  the  best  of  their  class.  Many  of  the 
ariists  engaged  on  these  illustrations  are,  we  are 
informedt  natives  of  India,  trained  in  art  schools  of 
that  country.  Their  work  is  highly  creditable  to  all 
concerned. 

The  plan  of  the  book  is  simple.  It  opens  with  an 
introduction  of  about  forty  pages,  in  which  are  briefly 
discussed  tfie  structural  characters  of  the  class  Insects, 

with  its  position  in  the  /0oIiiL;ical  scale,  the  instincts 
and  habits  of  insects,  their  classification,  and  the 
principles  of  nomenclature  as  applied  to  the  group. 
The  methods  of  identification  of  specimens  and  the 
exisUng  appliances  for  the  study  of  entomolog)*  in 
In^  are  also  noticed,  and  a  section  is  devoted  to  a 
useful  exposition  of  Indian  zoog-cof^'aphy.  The  food 
and  habitat  of  insects  arc  dealt  with  in  a  practical 
manner,  and  (he  introduction  dosei  with  a  reference 
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to  the  beneficial  and  other  actiidties  of  insects  In  rela- 
tion to  man. 

Following  the  introduction  comes  a  systematic 
account,  profusely  illustrated,  of  each  of  the  nine 
orders  into  which  for  present  purposes  the  authors 
divide  the  class  of  insects.  There  is,  of  course,  much 
divergence  of  opinion,  and  more  of  practice,  nmoag 
entomologists  on  the  subject  of  classification ;  and  the 
authors  do  wisely  in  warning  the  student  against 
"getting  to  attach  too  much  importance  to  any  classi- 
fication systems  except  as  working  conventions  which 
have  as  much  regard  to  truth  as  circumstances  will 
allow."  The  characteristics  of  each  order,  and  those 
of  its  subdivisions,  are  carefully  tfhtn,  and  tfie  most 
noteworthy  specific  forms  under  <  ach  head  are  more 
or  less  fully  dealt  with,  sometimes,  especially  those 
of  economic  Importance,  in  considerable  detail.  Many 
va!i:nb!c  ob^ereation';  on  habits  and  life-histories  are 
tiiturpurated  in  this  portion  of  the  work,  which  covers 
the  ground  in  as  satisfactory  a  manner  as  could  be 
expected  from  the  limited  space  at  the  authors*  dis- 
posal. 

Finally,  we  have,  somewhat  after  the  manner  of  the 
excursuses  in  Scudder's  well-known  work  on  the 
butterflies  of  the  eastern  United  States,  a  number  of 

brief  treatises  of  a  {general  kind,  dealing;  with  such 
subjects  as  co&mopoUtan  insects,  gregarious  habits, 
attraction  to  Bght,  insects  and  flowers.  nUgratioa, 
deceptive  colouring"  with  other  means  of  protection, 
galls,  silk,  the  size  of  ins<  cts,  and  insect  noises.  These 
essajrs,  which  are  inter>perse-(i  among  the  ^teOMtiC 
sections  of  the  book,  include  observations  many  of 
w  hich  are  of  great  interest  and  value.  .As  an  example 
of  a  good  field  observation,  udddl  many  travellers  will 
be  in  a  position  to  confirm,  we  may  cite  the  follow- 
ing 

"  If  one  goes  into  a  grass  fidd,  intent  on  observing 
large  graaniqipers,  one  will  suddenly  see  a  brightly 
coloured  insect  jump  up,  fly  a  little  distance  and 
disappear.  .  .  .  The  C|ye  has  foUowed  the  bright 
cobiurs  and  Io«es  the  Insect  as  these ^sa|>pear  widi 
th<  eUisini.:  of  tlie  wings  at  the  completion  of  the 
llich!.  One'-,  i  ve  is  not  seeking  the  cryptically-coloured 
pras:>ho[>])er,  which  thus  escapes  attention,  CVCn  if 
oiir  could  easily  sec  the  motionless  insect." 

The  modesty  of  the  claims  put  forward  by  the 
authors  tends  to  disarm  criticism;  nex'erthcless,  it  may 
perhaps  be  suggested  that  some  of  the  topics, 
especially  those  dealt  with  In  the  introduction,  might 
w-ith  advantage  have  been  treated  more  fully.  It  is 
unfortunate,  too,  that  the  authors  allow  themselves 
to  be  influenced  by  the  somewhat  dlly  outeiy 
has  been  raised  in  some  quarters  apainst  bionootdc 
conclusions  "drawn  from  museum  specimens."  No 
naturalist  ought  to  undervalue  eidier  museum  study 
or  field  observation.  E:ich  is  an  essential  factor  in 
unravelling  the  problems  oi  evulutiua,  and  each  has 
furnished  the  other  with  important  suggestions  for 
further  research.  Field  work  on  mimicr)',  in  especial, 
owes  much  to  the  stimulus  afforded  by  the  careful 
study  of  material  preserved  in  collections. 

W'i-  do  not  agree  (p.  419)  that  there  is  much  difli- 
culty  in  distinguishing  Terias  heetibe  In  ail  its  foms 
from  other  q>ecies  of  Terias,  nor  that  the  odoitring 
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of  the  iipfH-r  ^urf.ic*'  rif  Colctis  for  Tcrnc(i!ii<~)  amata 
is  well  dcvrribed  as  orange."  "Thaxter"  on  p.  405 
is  a  misprint  for  Thayer.  ThcflC,  and  a  ks\  similar 
slips,  are  but  slight  blemisiMa  on  a  dnroughly  useful 
book.  F.  A.  D. 


THEORETICAL  .STUDIES  IN  RELATION  TO 
MfTICM.  SLRVEYING. 
Hydrographic  Surveying:  Elementary — for  Beginners; 
Seamen  and  Otkeri.  A  PrtuHeml  Handbook.  By 
Commander  Stuart  V.  S.  C.  Messum.  Pp.  xivf  504. 
(London  :  C.  Griffin  and  Co.,  Ltd.,  1910.J  Price  12s. 
oat 

THEORETICAL  conf;idoratlons  dealing  with  the 
effect  uf  errors  of  observaiioii  constitute  one  of 
the  distinctive  features  of  this  book.  It  may  be 
doubted  whetlier  such  investigations  are  appropriate  to 
a  practical  handbook  intended  for  beginners;  and  in 
some  instances,  where  ili<;y  are  mcfely  Of  academic 
interest,  their  introductioo  is  unneoesnry.  The  dis- 
sertations on  the  manipulation  of  the  station  pointer, 
for  example,  are  difTuse  and  of  little  practical  utility. 
The  cliapter  on  the  principles  governing  the  selection 
of  objects  for  iixin^  positions  contains  certain 
theorems  which  will  be  of  interest  to  those  alread) 
familiar  with  the  subject;  but  beginners  would  find 
concise  directions  as  lo  what  goes  to  malee  a  ftood  fix 
more  helpful  to  them.  The  discussion^;  he.Tring  on 
the  "circle  of  equivalents"  bring  out  a  useful  fact  in  a 
form  somewhat  different  from  that  in  which  it  has 
usuallv  been  presented.  The  principle  involved  is  an 
iinpurtaiu  one.  but  it  is  possible  to  strain  unduly  its 
pr  ictital  application.  So  much  stress  has  been  laid 
on  it  that  beginners  might  easily  be  misled;  the  author 
himself  appears  to  have  misapplied  the  principle  on 
more  than  one  occasion. 

This  is  notable  in  the  example  of  plotting  given  on 
P«  197.  wfiere  it  is  su^ested  to  accept  an 
intersection  of  two  lines  cuttln^^  each  other 
at  an  angle  of  a  little  more  than  30°, 
in   preference  to  an  intersection  of  about  90°. 

In  this-  case  primarv-  points  are  alone  concerned,  and 
the  consideraiiun^  indicated  by  the  author  are  not 
applicaiile.  A  similar  misapprehension  is  noticeable 
on  p.  201,  in  the  paragraph  relating  to  the  projection 
of  check  lines  from  the  best  lines  of  reference.  It  is 
here  implied  that  in  the  case  of  primary  points,  one  of 
the  lines  on  which  they  arc  plotted  might  have  been 
laid  off  with  a  length  of  radius  so  short  as  to  vitiate 
any  lines  laid  off  from  it  subsequently. 

The  question  is  discussed  at  some  length  as  to 
the  best  sero  to  select  for  shooting  up  other  objects 
when  the  ]-osition  of  the  observer  is  not  accuratcU 
determined.  The  probkni  is  one  of  frequent  accur> 
renoe,  and  is  of  gfeat  importance,  but  the  treatment 
it  receives  is  not  <;ati^factur\ ,  arid  is  liaMr'  to  mi  — 
apprehension.  In  this,  as  in  some  other  cases,  tlie 
broad  practical  rale  of  dioosing' a  sero  situated  at  about 

the  <;nTnr  distance  ns  the  object  to  be  «hot  up  and 
making  as  sni^ll  an  .mglc  v\ah  it  as  possible  is  uoi 
stated;  whilst  the  investigation  rests  On  as^^umptions 
not  realis;ible  when  drifting  in  a  boat  or  the  ship  in 
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an  unknown  direction,  as  ahvays  happens  tn  practKc. 
In  the  paragraph  on  measuring  a  base  by  chained 
portions,  the  rule  of  sines  is  used  for  solving  tri.ini,'!?^ 
having  one  very  obtuse  angle  and  two  acute  angle*. 
The  proper  method  of  solving  such  triangles  might 
have -^ufiKested  to  the  author  the  fact  that  since  cosir!»  s 
of  small  angles  change  very  slowly,  small  errors  ol 
observation  are  practically  of  no  account,  and  coase> 
qnently  that  the  measurement  of  the  off-set  un- 
necessary and  less  accurate  than  using  each  separate 
section  of  the  base  as  measured. 

Other  iiislancrs  of  n^isapplication  of  theory  to  pcac- 
tice  might  be  quoted,  but  those  mentioned  suffice  to 
indicate  a  want  of  appreciation  of  practical  requirt- 
ments.  and  suggest  the  possibili^  that  the  author  is 
more  familiar  with  the  theoretical  study  of  the  subjen 
than  with  the  conduct  of  a  survey. 

In  discussing  the  question  of  false  station,  there  is 
no  reference  to  tite  simple  method  of  dtminattng  all 
errors  front  that  source  by  the  expedient  of  obser\in^' 
at  equal  distaiKxs  on  opposite  sides  of  the  true 
station.  There  it,  ntoreoveri  an  easier  method  dian 
that  given  by  the  author  for  calculating  tite  correction 
for  false  station. 

The  use  that  might  be  made  of  a  distant  peak  in 
connection  with  the  angle  of  elevation  of  the  mast- 
head when  sounding  a  shoal  has  also  escaped  atten- 
tion; neither  is  there  any  reference  to  the  use  of 
angles  of  elevation  in  making  a  running  survey  of 
an  island  when  circumstances  admit. 

The  investigation  of  the  error  of  paralla.x  in  coti- 
I  nection  with  sextant  angles,  due  to  the  use  of  the  long 
telescope  when  reflecting  objects  dose  to  the  obserter, 
is  of  some  theoretical  interest,  and  is  worthy  of  men- 
lion.  As  a  matter  of  fact,  the  error  from  this  scum 
is  not  nearly  so  great  as  tiie  author  assumes,  since 
it  only  exists  in  a  minor  deforce  with  the  short  t« 'e- 
scope  which  in  practice  is  always  used,  being  more 
convenient. 

The  various  instruments  and  the  method-  of  u-i;K 
them  arc  fully  described,  and  the  ordinary-  operation? 
connected  witil  surveys  of  small  extent  are  given  in 
detail,  together  with  a  number  of  examples  of  stji 
.surveys,  beades  a  useful  chapter  on  amending  the 
details  of  a  chart.  A.  M.  F. 


PKODL'CTIOS    OF  SEED-OIl^. 

Linseed  Oil  and  other  Seed  OUs:  An  /ndiiitrtoi 
Afanuol.  By  Prof.  W.  D,  Ennb.  Pp.  xiir+3i<». 
(London:  Constable  and  Co..  Ltd.,  1909.)  Price 

lbs.  net. 

IN  rhis  work  the  author  aims  at  the  production  of 
a  manual  w  hich  will  serve  as  a  fairly  complete  guidi 
for  the  manufacturer  of  certain  seed  oils,  more  par- 
ticularh-  linseed  oil.   He  notes  that,  with  one  or  tm-o 

e\i .  ptii  111-  the  principal  publications  dealing  with 
i  this  subject  hitherto  have  discussed  it  chiefly  fnxs 
I  the  chenucal  standpoint,   .\oootdingly  in  this  vohime 

the  clirmistry — which,  after  nil.  i>  relatively  simplf— 
U  subordinated  to  the  niaiiui.iCiuriug  and  commerciil 
aspect*  of  the  industr>°. 
The  work  is  written  from  the  .\nierican  point  of 
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view,  and  this  in>  d«)ubt  detracts  somewhat  from  it> 
value  to  the  English  manufacturer.  On  the  other 
hand,  the  tatter  will  probaUy  find  tome  compensation 
in  seeing  how  his  problems  an  reijarded  by  o^er 
eyeji. 

After  a  short  historical  description,  the  first  eight 

chapters  deal  with  tlie  standard  forms  of  oqui[)mf'nt 
used  in  extracting  oil  from  seed  bv  the  pressure  pro- 
cess. Such  matters  as  the  location  and  planning  of 
the  mill,  the  selection  of  the  best  type  of  apparatus, 
the  handRngf  of  the  seed,  the  treatment  of  the  oil, 
and  the  mouldinff  of  the  oil-cake  arc  discussed  in 
ample  detail.  Economical  production  is  kept  in  view 
throuf^out. 

Tn  th<'  second  nnd  some  laior  i'h,ii)frrs  runii- 
across  pages  of  algebraical  lormulae  which  at  first 
slight  look  like  extracts  from  a  mathematical  text- 
book They  an-  \\\v  author's  method  of  nnnhsing  in 
general  terms  various  problems  of  manufacture,  in 
order  to  show  definitely  the  effect  of  adoptingf  c< nnin 
processes  or  course?  of  treatment.  For  example,  the 
question  is  di!.cussed  algebraically  whether  in  given 
circumstances  it  pays  best  to  separate  the  "screen- 
ings '*  from  the  seed  and  sell  them,  or  to  pass  them 
through  the  mill  with  the  seed,  or.  thirdly,  to  sep.-iralc 
them  and  grind  them  up  with  "cake."  When  all 
the  factors  have  tieen  combined  into  a  formula,  the 
man  with  an  eye  for  an  equation  can  readily  see 
wh.it  effect  an  attiT.ition  in  any  faclur  will  irnd  li> 
produce.  The  man  not  endowed  with  such  an  eye 
can  readily  puzzle  the  matter  out,  and  be  alt  the 
bettf-r  fut  the  exercise.  In  such  a  v.ny  an  intelligent 
control  over  tlie  operations  can  t>e  maintained. 

In  the  sulMequent  chapters  tlie  method  of  extract- 
ing oil  from  srrds  hv  percolation  with  n  vnlntili- 
solvent  is  desctlbcd  .uiU  discussed.  Only  about  ]<i 
per  cent.,  however,  of  the  oil  produced  in  the  United 
States  is  obtained  in  this  manner. 

Questions  of  output,  shrinkage,  and  cost  of  pro- 
duction are  dealt  with  at  some  length;  and  thr-rr  an- 
chapters  on  refining,  on  t>oiled  oil,  and  on  miscel- 
laneous seed  oils.  The  author  contrasts  the  great 
de\flopnu'nt  of  the  L-()ttnns<-td  oil  industrj'  in  the 
United  States  with  the  conip-irative  neglect  shown  in 
regard  to  other  oils— linseed  excepted.  Kapeseed  oil 
\^  thr  mo'it  conspicuous  faiiuri' ;  hut  more  oli\  ('  oil 
shiiuld  hf  produced,  he  thinks,  in  California,  more 
c<H<>i-nnt  oil  on  the  Pacific  coast,  and  more  pea>nut 
oil  in  the  eastern  States. 

K  section  on  the  chemical  dtaraeteristics  of  linseed 
oil  gives  briefly  the  chief  ii< nis  which  the  oil-works 
chemist  requires  to  know.  Information  on  various 
technical  points,  collected  from  scattered  trade 
journal?,  lias  aKd  h-'cn  included,  and  cfrialn  ofllcial 
rules  and  regulations,  such  as  those  of  the  New  York 
Produce  Exchange  and  the  Minnesota  Grain  Coni- 
tnission,  have  br'en  laid  under  contribution  in  respect 
of  the  commercial  asptct*  ol  the  industry. 

Many  illustrations  of  apparatus  are  g^n,  and  the 
treatment  is  throughout  of  eminently  practical  char- 
acter. Probably  there  are  few  intelligent  oil  manu- 
facturers who  would  not  be  able  to  get  at  least  some 
useful  hints  from  the  book.  C.  S. 
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ZOOLOGY  OF  THE  INDIAN  OCEAN. 
An  Account  of  the  Alcyonarians  collected  by  the  Royal 
Iniian  Marine  Survey  Ship  "  Investigator  "  in  the 
Indian  Ocean.  By  Prof.  J.  .Arthur  Thomson  and 
J.  J.  Simpson.  Part  ii..  The  Alcyonarians  of  the 
Littoral  Area.  With  a  Report  on  the  Spedes  of 
Dendronephlhya  by  Dr.  W.  D.  Henderson.  Pp. 
xviii-f 3i9-(-ix  plates.  (Calcutta:  Indian  Museum, 
1909.) 

THE  first  part  of  the  memoir  of  the  Akyonartans  of 
the  Indian  Ocean  was  published  in  1906,  and  re- 
viewed in  Nature  of  May  2,  1007.  The  second  part 
deals  with  the  shallow-watt  r  species,  and  fully  main- 
tains the  high  standard  set  by  the  lirst  in  wealth  of 
detail  and  sumptuous  illustration. 

The  authors  of  this  volume  have  set  themselves  a 
task  which  is  far  more  difficult  than  that  of  naming 
and  deseribinif  the  deep-sea  species,  and  they  have 
faced  it  boldly  and,  on  the  wht^le-,  s.ilisf.-Klniily.  In 
the  order  Alcyonaria  there  arc  certain  genera  of 
wide  dbtrlbutlon  in  tropical  shallow  waters  which 
exhibit  an  infinite  vnriery  of  fntm,  of  mode  of  branch- 
ing, of  colour,  and  of  detail  in  skcieiai  charnciers,  and 
the  zoologist  to  whom  the  task  is  assigned  of  naming 
thr  spirit  spi  cimens  sent  to  him  by  the  collectors  has 
to  form  an  opinion  as  best  he  cap  on  the  vexed  que*, 
tion  of  what  characters  or  groups  of  characters  in 
combination  are  sufficiently  important  to  constitute  a 
specific  difference.  In  the  absence  of  any  knowledge 
of  the  development  of  the  colonies,  or  of  the  relation 
of  the  different  forms  of  growth  to  their  surroundings 
on  the  reef,  or  of  the  transmission  by  heredity  of  the 
different  ch;ir  it  ters  he  us.  s  for  purposes  of  classifica- 
tion, his  opinion  is  rarely  one  of  very  great  scientific 
value.  Keverthetess,  if  his  task  is  conscientioudy  per- 
formed, his  descriptions  accurate,  and  his  illustrations 
adequate,  our  science  is  enriched  by  a  number  of 
recorded  facts  which  may  be  of  considerable  value 
when  fhn  snhition  of  the  underlying  biological 
problems  is  seriously  taken  in  hand. 

No  better  illustration  of  titis  difficulty  oould  be 
found  than  that  of  the  genus  Spongodes,  so  excel- 
U  ni!)  treated  in  this  volume  by  Dr.  \V.  D.  Henderson. 
Following  the  example  of  Prof.  Kiikenthal,  in  whose 
laboratory  he  worked  for  some  months,  Dr.  Hender. 
son  has  distributed  the  specimens  in  the  collection 
among  no  fewer  than  sixty-one  species,  of  whiili  fit*i\- 
thrce  are  described  as  new  to  science.  But  the 
question  must  occur  to  anyone  who  has  seen 
Spongodes  in  abundanc<-  in  its  n.itural  surroundings 
whether  these  numerous  species  could  be  maintained, 
even  by  the  author  himself,  if  another  consignment 
of  the  same  or  greater  dimensions  were  "^f-nt  to  him 
from  the  same  localit}-.  There  is  an  advantage  md 
a  disadvantage  in  creating  a  large  number  of  specific 
name:  for  a  common  genus  like  Spongodes.  If 
enlarge-!,  our  knowledge  by  giving  us  detailed  descrip- 
tions and  illustrations,  and  in  so  far  as  it  does  that 
it  is  a  gain;  but,  on  the  other  hand,  it  tends  to 
underestimate  the  importance  of  what  may  ht  a  very 
definite  character  of  all  these  common  shallow-watt.r 
genera,  the  power  of  adaptability  to  their  immediate 
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sumnindings.   An  animal  that  is  able  to  move  about 

can,  within  r»'rf ain  limits.  clu'<i-.<  '\\-.  <i\\n  iinnx-dinti 
surroundinj;^,  and  is  not,  ihcrL'fore,  so  much  in  need 
of  adaptability,  but  a  sedentary  animal  or  colony  i>f 
animaU  must  i  Irh'  r  adapt  ils»  lf  t«»  the  ^tirrs 'tindin;;'s 
iA  ihc  spot  to  which  th<'  larva  happtucd  tu  Uconie 
fixed  or  it  must  perish.  Tho  '  vidence  that  there  is 
rcvilly  more  than  one  \  ariablo  i  i«  -  of  Sponi^odes 
diHs  not  appear  to  be  at  all  conclu?.i\e,  but  it  is  at 
any  rate  satisfactory  u>  it  el,  when  we  contemplate  the 
re<«ults  of  Dr.  Henderson's  labours,  that  we  have 
some  further  knowledge  o{  the  varieHes  of  form  it 
may  assume. 

One  word  of  protest  may  Ik-  said  about  the  use 
of  the  generic  name  Dcndronephthya  for  .Sponj^odes. 
Whether  the  application  of  the  strict  rules  of  priority 
justifies  the  change  or  not,  and  those  who  study  the 
literature  of  the  penus  may  fairly  claim  that  it  does 
not.  the  iiuimvenience  and  confu»on  whicil  thediangc 
%jf  -uch  an  old  and  \\«'ll-known  fjeneric  name  as 
Spo[>fio<le>  intri»duces  .ire  quite  siiflKient  justifii-.iiioji 
for  our  refus.i!  to  acirpt  it. 

As  miifht  be  expected  in  the  description  of  a 
shnltow-water  fauna,  the  numlx-r  of  new  genera  (four) 
is  ver\  Ninall.  Of  tliese  the  curious  cup-like  genus 
Studeriote^,  with  its  retractile  polypiirium,  is  the  most 
interesting.  The  new  nephthyid  CactogorRio,  with 
its  denM'  armour-plated  walls  of  largfe  spicules,  is 
a  remarkable  example  of  tlic  extreme  limits  to  which 
spiculation  in  the  Alcyonarta  may  be  carried. 

The  suggestion  made  by  the  authors  that  the  genus 
Chirunephihya  should  be  fused  with  Siphonogorgia 
is  clearly  a  move  in  the  rigfht  direction. 

.Vniong  the  many  useful  and  valuable  features  of  the 
volume,  attention  may  be  specially  directed  to  the  sum- 
mary of  the  characters  of  the  pennatulid  genus 
I't. !  i.  id,  V  A  imp.  may  be  expressed  that  before  long 
a  similar  summarj-  of  the  genera  and  species  of  the 
Juncellida  may  be  published.  This  family  is  evidently 

und<  r  til'  nil  I -'deration  of  the  authors,  but  in  the 
present  volume  they  have  only  given  a  tabular 
statement  of  the  specimens  in  the  collection,  without 
assigning  them  to  s|,.cilic  groups.  The  excellent 
coloured  plates  and  numerous  illustrations  in  the  text 
add  very  materially  to  the  volume,  which  is  a  very 
noteworthy  addition  to  our  knowledge  of  the  Alcvon- 
aria.  S.  J.  H. 

THE    l'U  \  SIOLOCY    OF    THE  PROTOZOA. 
Eiujuiirung  in  die  Pbysiolo^ie  der  EiMielligcn  (Fro- 
tocpen).    By  Dr.  S.  von  Prowazek.    Pp.  v+172. 
(I.etp.;-  .ind  Berlin:  B.  G.  Teubner»  1910.)  Pric* 

t>  marks. 

THIS  work  differs  from  all  other  treatises  on  the 
growing  subject  of  proto/ix>logy  in  b<!ing  larg»  ly 
devilled  to  the  problems  uf  function.  It  is  a 
condensed  account  of  our  present  knowledffe  of  this 
highh  important  :ind  dillicult  subject,  and  innsists  of 
summaries  of  physiological  results,  often  too  ^hort  to 
be  easily  intelligible,  but  of  considerable  value  to  that 
increa>ing  number  of  inve>ligators  wi.o  .m  interested 
in  recent  advances*  in  this  field.  The  author  is  a  well- 
known  and  active  worker,  and  does  not  hesitate  to  press 
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[  I  .  rtriin  views  wbich  have  not  as  yet  obtained  com- 
pleie  adherence.  On  the  whole,  however,  he  gins  an 
impartial  view  of  the  state  of  each  problem  far  as 
the  kaleidoscopic  nature  of  the  case  allows. 

With  regard  to  the  question  of  protoplasmic  «nic- 
ture,  von  Prowazek  concludes  that  Biitschli'S  alveebr 
theory  does  not  account  for  all  the  fact>.  He  ho'.c- 
that  protoplasm  may  be  absolutely  structureless,  and 
must,  therefore,  be  regarded  as  polymorphic.  Each 
1  protozoan  cell  is,  according  to  him,  at  least  binuclcar. 
I  This  view,  though  well  known  to  be  shared  b>'  Har;- 
mann,  is  not  generally  accepted,  and  it  would  haw 
b  en  .id\is.'ible  for  more  and  better  6gures  of  iK' 
nuclei  of  such  common  forms  as  those  of  amceba  l" 
h.iw  .iccompanied  the  statement,  which,  ns  it  stands, 
I  is  not  rendered  quite  convincing,  though  we  .ire  a^ar-: 
I  of  the  evidence  in  its  support.  The  functions  of  iht 
I  nucleus  arc  dealt  with  at  some  length,  and  their  di*- 
cussion  involves  the  consideration  of  much  -A  i  ii- 
memal  evidence ;  in  fact,  it  would  be  difficult  to  iiame 
any  functit)n  of  the  organism  which  is  not  assign^  ^ 
some  writer  to  the  activity  of  the  nucleus.  Tram 
motion,  enzymes,  or  at  least  proenzymes,  respiration, 
division,  reproduction,  heredity,  regeneration,  are  aU 
more  or  less  confidently  as^i;^^<lJ  to  this  ver^atil-- 
structure.  Not  only  are  its  functional  activities  iiv 
creasingly  stressed,  but  the  importance  of  the  nudeus 
in  originating^  structures  hitherto  ^u|i[>.  'sed  to  be  cvt^- 
plasmic  is  also  fully  considered.  .\n  interesting  excep- 
tion that  is  noted  in  this  discussion  is  the  fact  that 
amaba-  can  live  for  at  least  a  month  with.ui 
nucleus,  and  a  portion  of  a  Stentor  deprived  its 
nucleus  may  reeeneratc  the  lost  parts  of  its  body. 

.\ttention  is  directed  to  tht  importance  of  the  mem- 
brane that  encloses  the  protozoan  cell,  and  to 
mode  whereby  osmosis  or  absorption  is  perfflmwd. 
The  NUggestion  of  Ovt  i  ton  that  the  membrane  cer- 
tains "lipoids  "  (e.g.  lecithin  and  choleslerinj.  and  tlu( 
these  take  an  active  part  in  the  absorption  of  sub- 
stances into  thr  cil!,  is  somewhat  over-em pha^isr^ 
since  it  is  by  no  means  certain  how  far  theitc  "  lipoids 
contribute  to  the  formation  of  the  ectoplasmic  ftnie- 
rures.    .At  the  s.iitic  time,  so  much  attention  is  no* 
being  paid  to  this  aspect  of  biocheinisiiry  iluit 
discussion  is  a  very  timely  one  and  should  lead  v> 
further  ri  ^rm  h. 

The  latter  half  of  the  book  is  occupied  by  >u!i>- 
maries  of  what  is  known  as  to  the  functions  and 
•  rri  iii-nis  "  of  i>i  i  tozo.i.  With  regard  ti>  revpir.ifi<i 
attention  is  directed  to  the  natural  or  induced  anafob>i- 
character  of  many  ciliates  as  vfttt  as  to  the  behaviour 
c<f  other  infu^oiia  when  supt'lii'-d  with  e\Cr«s 
oxygen.  Loi-b's  view  that  the  presence  of  a  nucki> 
is  essential  to  the  oxidation  of  the  cell  is  not  ufMi- 
An  intf T-  -tini;  nrrounr  is  given  of  the  nutrition  .inJ 
inov<  nients  o(  |>roto/oa,  but  the  LieJia\  ii>ur  of  tor  jb 
such  as  amceba,  which  contain  chlorophyll  corpuiclr> 
is  nlmost  rnlirrlv  neglf«rtfd.  in  spite  of  the  work  cf 
drube  .md  Doilein,  and  tliere  is  room  for  dun.' 
observation  on  the  supposed  ingestion  of  bacterr*  n 
(he  case  of  m.tin  infusori;! .  With  re^;  in!  to  ih< 
.significance  of  fertilisation,  the  author  concludes  v(rfT 
much  in  the  sense  of  Doflein  as  given  in  his  recMi 
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largp  work,  rcvipwed  in  this  journal  en  M artFi  1  li. 
act  is  regarded  as  one  of  harmonising  the  discrepan- 
cies that  arise  through  specialisation  of  dirematic  and 
motor  orijans  in  the  male,  and  of  assinyiative  struc- 
tures in  the  female. 

In  conclusion,  we  liave  to  repret  the  absence  of  an 
index  or  of  a  list  ol  references,  but  we  may  recommend 
the  work  as  an  extremely  useful  and  compact  sum. 
mary  of  recent  work  on  the  physioloey  of  the  protozoa. 


.1  MA  TKLK   ASTRO.\OM Y, 
An  Etisy  and  Concise  Guide  to  ihe  Starry  Heavens, 

arrangt-d  as  a  (\-'U}f>aiuoi:  fo  the  i'luhrtHa  Slur 
Map  and  /?t  :  </j;  lui,  .Star  Dome  jor  Inslructii'ii  in 
.4s/fo»io»>iv.  Hy  D.  .McEwan.  Pp.  137.  (London  : 
Kegan  Paul,  Trench.  Trtibncr  and  Co.,  Ltd.,  igio,) 
Price  5s.  ;j  • 

"T^HE  idea  of  usingf  the  concave  surface  of  an  uni- 

*■  bn  ll.i  as  a  star  map  is  excellent,  but,  of  course, 
not  new.  The  portability  and  convenience  of  manipula- 
tion of  such  a  stellar  jjuide  are  obvious  advantages, 
while  the  aspect  in  which  the  constellations  are  .seen, 
unlike  the  view  in  a  celestial  tjlobe,  corresponds  to  the 
reality.  The  actual  construction  of  such  a  chart  of 
the  sicy  might  quite  well  form  part  of  the  practical 
work  of  every  elementary  course  of  astronomy. 

.A  simple  puide  to  the  heavens,  to  l>e  used  in  con- 
junction with,  and  in  explanation  of,  such  an  adapted 
umbrella  should  be  worthy  of  notice.  It  is  to  tM> 
rcjjretted  that  the  present  Inxik,  while  pretending'  and 
.seeming  at  llie  first  glance  to  fulfil  just  such  a 
function,  c.innot  be  recommended.  Somewhat  scrappy 
and  no:  always  trustworthy  i*  drives  the  impression 
of  being  the  work  of  an  amateur. 

.Mter  a  imface  and  an  introduction,  chapter  i.  de- 
votes a  page  and  a  lialf  to  astronomical  mai^nitudes 
and  units,  and  also  describes  a  chart  of  (he  north  cir- 
ciimpolar  stars,  which  is  n  produced.  The  st.irs 
contained  in  the  various  "segments"  of  the 
"Umbrella  Star  Map"  are  dealt  with  in  chapter  it. 
The  prr^i-itr  ntJv  miscalled  "  sopnients  "  are  reallv  the 
.-t  ctors  formed  by  the  ribs  and  circumference  of  the 
umbrella.  In  the  text  a  certain  amount  of  informa. 
tion  is  i^iven  about  the  constellations  and  tin-  [.ri:;ti|  ,il 
stars  as  thi  y  occur  in  e.nch  "  segment,"  while  charts 
show  their  relative  [wsitions  and  make  a  very  rouffh 
attempt  10  indicate  stellar  magnitudes.  'I  ln  schrmr  rn 
represent  magnitude  described  for  the  actual  u!i;lii  .  I!  1 
is  not  in  use.  apparently,  In  the  companion  boo]:.  A 
separate  key-map  in  each  case  is  used  to  indiciUf 
names.  A  table,  f^ivin^;  for  each  star  a  siprial 
1  iimlH  i-.  the  Greek  letter,  constellation.  nia>.,'nitude. 
ri^hl  ascension,  and  declination,  completes  the  in- 
fttrmation  for  a  t>^ical  "segment."  General  astro- 
nomical information  is  introduced  relative  to  special 
objects  as  tliey  are  encountered,  so  that,  without 
reference  to  the  index,  it  is  difficult  to  find  the  treat- 
nii-nt  of  any  p.irticular  subject. 

The  information  fi'nvn  i>  often  amateurish  and 
sometimes  in  error,  while  pl.tusible  misstatements 
which  would  trouble  a  b<ft;inner  are  to  be  found. 
The  solar  spectrum,  for  ex.miple.  is  "well  known  to 
consist  of  the  seven  colours."  while  by  olMer\'ations 
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I  in.ide  throuL;h  :i  lonj?  tunnel,  or  fnnii  th>-  holtom  of 
a  well,  "any  star  coming  into  the  field  uf  view  would 
be  seen  even  in  dnyligrht."  I  nder  the  title  "Major 

Planets  "  are  described  juiiit-  r  Saturn,  Vranus.  and 
Neptune,  while  the  "  Minur  Planets "  arc  Mercury, 
Venus,  and  Mars.  To  Jupiter  is  ascribed  only  five 
moons,  the  date  of  discovery  of  the  fifth  being  given. 

Chapter  iv.  describes  a  foldinj;  key  to  the 
"  L'mbrella  Star  M;i[),'  and  the  next  cli.^pter  deals 
with  the  solar  system  in  a  bald  way.  In  the  pages 
devoted  to  time,  the  sun  is  described  as  being  due 
east  at  six  o'clock,  while  amplitude  is  misdefined  in 
the  following  chapter. 

A  section  devoted  to  scouting  and  an  inde.\  to  con- 
stellation v  fiririLj  to  a  conclusion  a  book  which  needs 
u  thorough  revision  if  it  is  to  be  of  service. 


El.hMKSTs  OI-  PHYSICS. 

(1)  A  tiri>l  Hook  oj  Physics.  By  Dr.  L.  Lownds. 
Pp.  vii-t-145.  (London:  Macmitlan  and  Co..  Ltd., 
1910.)    Price  IS.  Cd. 

(2)  An  Miementaty  l  ext-bovk  oj  thyiics.  Part  IV.. 
Heat.  By  Dr.  R,  W.  Stewart.  Pp.  iv+i^i. 
(I  [u!>  n  :  C.  Griffin  and  Co.,  Ltd.,  1910.)  Price 
35.  oti.  net. 

(t,)  Malriciilalion     Mni^ni'ltsm     tnid    LlectricUy.  A 
l\:\l-hook  for  I  'sc  in  Schools  aud  i  ollcj^rs  arranged 
for  .Modern  .Methods  oj  Teaching.    By  Dr.  K.  H. 
Jude  and  J.  Satterly.    Pp.  \ii  +  4i5.    (Cambridj;e  ; 
I  niversit'   Tutorial  Press,  Ltd.,  kjio.)    Price  45.  tni. 
1^1;  ""I -11  IS  Ih>oU  is  intended  for  those  be>;innintJ  the 
A     study  ot  physics.    The  contents  do  not  cover 
the  w  hole  ;;round  usually  dealt  with,  but  are  confined 
to  the  princi])les  of  mea^iurement,  mechanics,  and 
heat.    The  reason  given  for  this  is  that  it  is  now 
cu»(omar}'  in  secondary  schools  to  limit  the  coivse^ 
of  stutfy  to  these  subjects  for  the  first  two  ycam. 
Student-,   re.iding   this    book    are    expected    to  bn 
acquainted  with  the  elements  of  mathematics,  and  to 
be  able  10  perform  for  themselves  the  numerous  ex- 
])eriment,-.  describeil   in   th<-   test.       l>(  ><riptive  and 
numerical  test  questions  form  the  conclusion  of  each 
chapter. 

Th  If  is  no  doubt  it  w  ill  be  found  a  very  t-.M  ful 
Uiok.  The  inost  pU.isinf^  feature  is  the  exactness 
with  which  sta(eni<  n(s  are  made,  at  the  same  time 
jirf-iTvin^  >,'rea!  ^itii|i!u-n\  of  languajje.  Added  to 
tlii>,  the  printing  and  Uiagiains  are  ^ood,  and  advan- 
tageous use  is  made  of  heavy  type  for  the  more 
impi>rtant  statements  of  principles. 

(2)  Dr.  Stewart's  fourth  volume  is  written  in  much 
the  same  style  as  the  three  preceding  ones.  It  is  suit- 
able for  those  possessing  no  previous  exact  knowledge 
of  the  subject  of  heat.  Attention  is  paid  to  all  the 
elementary  thermal  phenomena,  the  order  of  treat- 
ment being  the  usual  one.  What  has  been  said  above 
in  reference  to  Dr.  Lownds*s  book  applies  also  here, 
l-'ew  difficultii  >  should  present  thetnselves  to  m 
earnest  retider  of  the  subject.  Here  also  man)  experi- 
ments are  described,  but.  with  the  exception  of  a  few 
workf>l  in  iIk-  text,  examples  are  absent. 

There  is  rather  a  surprising  omission,  however,  in 
the  chapter  on  the  iransferenoe  of  heat  by  radiation. 
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Although  the  o?,;;cntial  shnilarity  of  lipht  and  rndinnt 
heat  is  insUted  upoii,  and  the  distinction  between 
heat  and  radiant  heat  clearly  drawn,  no  experiments 
to  illw^trate  the  applicntion  of  the  laws  of  rr  flcrrion 
to  the  latter  are  given.  The  experiment  with  two 
concave  mirror*  In  which  heat  is  transferred  by  radia- 
tion from  I 'III'  f' I  .js  ii.  i!;,  otlvr  is  surrly  onr  of  the 
best  for  imprt  ssin^'  on  students  the  connection  between 
the  various  radiations. 

(3>  This  much  Ioniser  volume  is  not  nearly  so  good 
as  those  just  cuniinented  upon.  It  is  written  speciiic- 
alty  for  the  London  matriculation  examination,  and 
it  niav  he  said  a)  <incr-  tlint  it  i->  much  to<j  difficult. 
It  would  have  bt>en  better  if  less  material  had  been 
treated  more  fully.  As  it  is,  the  book  Is  overcrowded 
with  statements  which  it  would  br  impossible  for  the 
elementary  student  tu  deduce  for  himsclf^he  must 
merely  commit  them  to  memory.  He  is  toM,  for  in- 
stance, that  the  "dyne"  the  weight  of  one  gram 
divided  by  ySi,  a  staienunt  which  is  not  only  in- 
correct, but  conveys  no  impression  of  the  imtmrtance 
of  the  absolute  unit  of  force.  A  long  div(u-.-ion  is 
entered  upon  as  to  the  relative  merits  of  the  two-fluiil 
and  one-fluid  theories  of  electricity.  The  matricula- 
tion student  is  advised  in  the  text  to  accept  the  one- 
fhlid  theory,  and  then  a  footnote  tells  him  that  prob- 
ably he  will  have  to  revert  to  the  two-fluid  dieory 
because  recent  experiments  point  to  the  existt'nee  of 
positive  eteetricity.  Controversies  of  this  kind  are 
altogether  out  of  place  in  elementary  text-books;  they 
onlv  confuse  the  student. 

There  is  a  profusion  of  examples  at  tlie  end  t>t  each 
cli.i|>it  r.  These  are,  as  a  whok',  good;  but  it  is  doubt- 
ful whether  the  pupil  would  be  in  a  position  tO  answer 
them  intelligently  if  left  to  himself. 


OMB.  BOOK  SHELF. 

Studien  uber  die  nistimmuiif;  des  -ueibiithi'n  Cesch- 
lechtes.  By  Prof.  ;\cliille  Russo.  Pp.  v  + 105. 
(jenn  :  Gustav  Fischer,  iqog.l  Price  3  marks. 
Pi  o  .  Krsso  has  published  a  general  account  of  very 
interesting  experiments  which  he  has  made  on  tin- 
determination  of  the  female  sex  in  rabbits.  His 
method  was  to  dose  the  animals  with  lecithin— a  well- 
kr.i'Uii  <:X)nstituent  of  yolk  of  ej^g-  admini-.trtiiiL;  ii 
in  v.iriuus  wavs.  He  injected  it  info  flu  pirii.  in.il 
cavity  or  subcutaneously ;  he  <  vi:n  iniKi  iui  '  d  ii 
through  the  mouth.  From  control  experiments  it 
seemed  clear  that  one  of  the  results  of  introducini^  the 
lecithin  in  considerable  (quantity  into  the  systetn. 
where  it  normally  occurs  m  many  different  tissues, 
was  the  accumulation  of  deutoplasmic  mnterial  in  the 
ov.tri.iii  liiMicles  .(iid  in  the  oocytes;  and  Russo 
found  thru  r.iM.its  treated  in  this  way.  and  subsi - 
quenflv  mated,  had  more  female  than  male  offspring. 
Somtiinit<  all  the  olTspring  were  female.  The 
security  of  the  conclusion  that  the  lecithin  treatment 
was  the  condition  of  this  disproportionate  number  of 
female  offspring  depends  on  the  number  of  cases 
invi'sti^'.ttcd  and  on  the  avoidance  of  selected  stodcs. 
Russo  is  well  aware  of  this,  and  he  does  not  betray 
any  dogmatism. 

in  the  normal  ovary,  or  in  what  he  believes  to  be 
the  normal  ovary.  Prof.  Russo  distinguishes  two 
kinds  <if  ova.   one  kind  rich  in  nutritive  material 

deposited  in  the  zona  pellucida  and  in  the  vitellus. 
the  other  kind  with  little  or  none.  The  lecithin 


ireatment  increases  the  number  of  the  richly  equ 
hif^hly  anabolic  ova,  and  they  are  (if  the 
has  been  adequately  substaotiated)  the  femafeffo- 

ducing  ova. 

In  young  rabbits  of  five  or  six  months  the  ova 
show  little  vitelline  material,  no  chromidial  cor- 
puscles, and  a  clear  zona  pellucida.  TW*  is  a  ^gr. 
of  deficient  nutrition,  and  there  is  aome  evidence  ibtt 
these  very  young  ova  tend  to  be  ma]»«roducing.  A* 
the  nutrition  of  tiit  o\  :iry  improves  trim  age,  (he  OTl 
become  berter  rqui|iped  with  '*  embryopla»Hiit " 
material,  and  f  nd  to  he  f(nnlc-[)r< Klucinc.  Tlir 
general  result  of  Prof.  Kusso's  interesting  experi- 
ments il  to  show  that  the  ovary  is  a  \ery  plastic 
orgwi*  re^KMiding  to  the  ledlhin  treatment  by  an 
increase  In  the  number  of  female-producing  ova.  He 
suggests  that  the  lecithin  treatment  of  males  mqr 
affect  the  spermatozoa  in  an  analofirous  way^-in  theif 
mitochondrial  aiiparatiis.  In  d<  veloping  hts  thesis, 
the  aulliur  cdrinnunii  .lies  ni.un  \ali;.ibk»  observation? 
on  the  germinal  r-pithelium,  the  i,'rnnulosa.  the  zon3 
pellucida,  and  the  various  chromatic  substances  which 
appear  in  the  ooplasm.  Statistics  of  the  experiment 
and  details  as  to  methods  employed  are  duly  sub- 
mitted, and  the  whole  diseusnon  is  conducted  In  ao 
admirable  scientific  temper. 

Report  on  the  Mines  and  Mineral  Hesourcet  oj  S*i^ 
(other  than  Coat).     By  Dr.  F.  H.  Hatch.  Pp. 

xii  +  f5S^\ii  I'l  lies.  Published  by  order  of  :he 
Natal  Ciovernnient.  (London  :  Printed  by  K.  C  lar 
and  Sons,  Ltd.,  1910.) 
This  little  volume,  which  contains  the  result^  of  jji 
eight  months*  prospecting  trip  in  the  colony  i<f  Natjl 
undertaken  by  Dr.  Hatch  on  behalf  of  the  N»t*l 
Government,  ts  extremely  disapjxjinting.  as  ihe  cwih 
conclusion  that  can  be  drawn  from  it  'hat  NafiJ 
possesses  no  mirieral,  other  than  coal.  ih.iL  is  de-*rv- 
ing  of  any  serious  attention.  Dr.  Hatch  sums  up  hi- 
impression  in  the  words,  "no  larj^e  welUb  veli-pni 
metal  mines,  cither  of  the  precious  or  of  bas  ■  inet.il*. 
exist  in  Natal."  To  which  may  l>e  added  that  Uk 
report  Indicates  that  no  deposit  has  \  et  been  met  with 
which  promises  to  Ije  worth  developin^^  or  to  be 
likely  to  be  mined  with  any  measure  of  success,  and 
the  same  is  tnu-  i  t  "il-.i-  ni -n-inel  illic  (l''[)<>sits— cua!. 
of  course,  bein^  always  excepteil.  n<  i-usils  of  gol<3. 
copper,  tin,  iron,  manganese,  chr  Mi  ium.  bad  anJ 
silver,  mol>  bdenum,  of  limestone,  phosphate,  graphite, 
asbestos,  gypsum,  salt,  nitrate,  ollshale  and  petro- 
li  uin,  1  iiilding  Stone,  slate,  clay.  &c.,  are  known  t» 
<  \ist  and  have  here  been  reported  on,  but  nothing  of 
nvuimercial  value  seems  to  ha\'  Kc  *  n  met  w  ith  an^- 
wlure.  The  value  of  the  mineral  outj>ut  of  Nai.d 
KKiK  i>  given  as  741,158/.,  out  of  which  the  v.ilut  i4 
the  coil  is  737.HX1/.    Furlher  comment  is  iu'edl'ss. 

Modciliyig  jTom  Saliire.    A  .Wu-  niiJ  Original  Mitk^^ 
of  C/iiv  Modt-lluig.    By  Lilian  Carter.  "  Pp.  3^ .  ;.jkI 
16  plates  of  models  copied  from  nature.  (London: 
Cassell  and  Co..  Ltd.,  n.d.)   Price  fs.  6d.  net. 
TitoLT.H   we  are  sceptical         to   the   nev^  nii 
originality  of  .Miss  Carter "<  in.  thod  of  teaching  kia* 
modelling,  there  is  no  doubt  that  work  of  the  ki'>' 
she  describes  interests  youn^  children,  and  assists  e 
making  them  accurate  and  alert  in  examining^  natural 
objects,  as  well  as  deft  with  their  fingers. 

The    Time   0/   the   Singing   of    Birds.    Vp.  iJe- 
(London:  Henry  Frowde,  1910.)    Price  3*.  6d.  aft 

This  anthology  of  vtrse  will  apix-al  to  nil  bird-l">\Tr> 
Three  compiler*  ha\i-  In  en  a!>le,  with  the  cooperatioi 
of  authors  and  pulilisht  rs,  to  bring  together  a  .  *  .itr^ 
ing  collection  of  modern  poems,  as  well  as  the  bena 
known  older  verses  dealing  with  bird  life. 
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LETTERS    TO  THE  EDITOR. 

[The  Editor  does  not  hold  himself  responsible  for  opinions 
expressed  by  his  correspondents.  Neither  can  he  undertake 
to  return,  or  to  correspond  Wtik  tiu  wrUtrt  of,  rejected 
manuscripts  intended  for  tHiS  Of  ONy  •titer  port  of  Nature. 

iVo  npiitc  11  taken  of  anonymotts  communications.] 

Tfae  Tail  of  Halley  s  Comet  on  May  18-19. 

Perhaj's  the  following  obscrv.itions  1  made  of  HalkyV 
comet  on  the  ni^ht  of  May  18,  when  it  ctoiicd  the  siin'» 

disr,  may  be  of  inttrrht  as  a  record. 

On  that  tveninj"  I  crossed  bv  >t.  ,mier  from  Palermo  to 
Naples.  a»  I  v^ishcd  to  have  ii  tlcar  horizon  all  round  to 
«ee  uh  i;  would  h.ippen.  The  vessel  leaves  Palermo  .-it 
~  p. 11.  inj  arrives  at  Naples  at  7  the  following  morning, 
and  I'  vi^-uT'l  ill'  l:'.«,t  place  fiir  .1  \i>'\v. 

t  iiijy  say  thai  I  had  been  v.  .iti  Iiitil;  the  tonu  t  evtw 
night  from  Slay  7.  and  was  quite  t.imili.ir  with  its  appear- 
.inc-e.  I  say  this  because  it  was  ^uitv  d.lfrrent  from  that 
of    .1:11    I  il:rr   rom'-t    I    fan   rrmenjbcr.       I  '<>'    lirst  !in»' 

1  saw  tht  t.iil  W.1S  when  I  f.ime  on  deck  'n  May  7  about 
4  a.m.;  the  nucleus  was  not  \isihl.^,  hu'  r:L:]'t  a"  ross  the 
>ky  W.1S  a  tonfj  white  str'-ak  -us;  lik-^  .1  f  itjud,  quite  .«•; 
opaque  as  a  cloud,  nm\  I  ii  iiUI  1 -it  1..  'i.  it  was  the  tail 
of  the  com'^t  at  all  :  but  on  n  :n;ng  on  d  <  k  the  next  morn- 
ing at  J.  15  I  MW  the  same  w'litn  str>  .ik,  but  thit  time 
with  the  nucleus,  al.so  of  a  very  .viiiie  colour. 

I  had  no  instrument  with  me  to  measure  the  l^n^th  of 
the  fail,  but  I  got  the  quartermaster  to  lay  it  off  on  th<- 
ship's  compass;  he  put  it  down  on  paper;  it  was  F..  J  N., 
and  the  .-nd  of  the  tail  was  K.  by  S.  ^  S..  which  t<  about 
J2i'  horizontal  measurement;  the  real  length  of  th--  tail 
itself  I  could  only  estimate  as  "  about  half-w;iy  arro's  the 
sky." 

On  th-  night  of  May  18,  as  soon  as  it  got  suflici<-ntly 
dark,  the  t.'iil  was  plainly  vi^  l  l--:  there  was  a  trn-da>s' 
old  moon  which  rathrr  int^^rfrnd  with  t'ie  view,  bitt  alwu! 

2  a.m.  it  had  g  >t  ^  (f  iitU-  low  and  behind  a  thin  but 
conv'^nient  bank  ol  i  luuJ.  mi  that  it  did  no  furthrr  harm  to 
my  observ.ition.  Of  roursp  fh're  was  no  nucleus  t<i  b" 
se>  n  ;  that  w.is  down  below  with  ihf  sun,  but  ih"  tail  w.is 
quite  difT>»n  nt  in  iharacK  r  from  that  which  I  had  sr-cn  on 
the  previous  night*.  It  was  not  n  long  strfak  of  while, 
but  a  ronfusfd  mas.s  of  pinkish  light  extending  along  the 
horiron  for  40'  or  50",  and  then  stretching  right  .?fros» 
the  skv,  <  oming  grad  i.  '.l  .  %i  a  point  at  the  wid*  naked- 
eye  double  star  (a  and  ti  C  aprirorni)  below  Altair,  in  line 
with  the  thr'i  stars.  Th'-  tail  narrowed  in  on  its  cour'>e 
upw-ards,  and  pa^M-d  just  betow  the  Great  St^uare  of 
Pegasus,  y  Ppgasi  being  well  in  the  tail,  but  «  Pegati 
was  clear  of  it. 

I  continue*!  watching  the  tail  lor  shooting  st.irs  in  its 
neighbourhood,  but  I  only  saw  three  or  four  :  there  was 
Mothlng  pariii  ular  about  them,  '  xce|it  that  thev  seemej 
to  start  from  the  edge  of  the  tail,  which  was  well  dt  fmcd, 
and  onlv  travelled  4°  or  5°  from  it. 

Hut  there  still  remains  a  curious  sight  to  describe  which 
I  saw  on  the  Othi-r  side  of  the  ship. 

.About  i.ly  :i.m.  I  went  aft  to  get  the  time  from  the 
chart-room  clock,  and.  happening  to  look  over  the  port 
side  of  the  ship  to  the  wi  st.  I  ■-.iw  a  pillar  of  liqht  on  the 
oppo>ite  side  of  the  earth  to  th.it  from  which  the  con»et's 
t;«il  came  up ;  it  w.is  about  45'  (roughlv)  hifih  and  50° 
or  60°  bro.nd  at  the  hnri/.on  ;  it  wa«  str.-iight  up  and  down, 
and  was  much  brighter  in  the  middle  fhnn  nt  the  kides,  and 
the  bright  part  seemed  like  .-j  pill.ir  of  ]'rj,V,T,  Inil  i  n  lii:'iicr 
and  more  transp.irent  sides  came  up  and  formed  a  lar>;e 
cone.  The  setting  moon  was  a  good  deal  to  the  right  of 
the  cone,  and  was  somewhat  clouded  out.  and  h.id  no 
(onnection  with  it.  .At  the  time  I  took  the  cone  to  be 
the  Hegenshein.  and  did  not  pay  much  more  attention  to 
it.  beyond  looking  now  and  th«n  to  see  that  it  was  still 

there. 

Both  the  rone  and  the  tail  were  visible  from  j.15  to 
1.5  a.m.  ft  is  quite  poMibie  that  at  this  time  the  earth 
mav  have  been  passing  throMgh  MOM!  of  the  tall,  and  had 
divided  it  in  two. 

I  was  up  at  Monte  Casino  the  nont  night ;  unfortunal<  Iv 
a  fog  rame  down  on  tho  mountain,  but  i  heard  that 
at  the  observatory  tHcy  had  seen  an  arch  of  light  ov^r  the 
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I  part  of  the  hori/on  from  whicJi  the  tail  came.  1  did  not 
see  this ;  but  I  was  at'aefl.-lavel»  and  the  observatorv  is  up 
some  1500  feet.  Howakd  Pavk. 

so  Hyda  Park  Place,  London,  W.,  |une  17. 

Aw  obaennng  party  was  organised  at  this  college  for  the 
purpose  of  taking  note  of  any  phvsical  diaturlMnces  »^idi 
might  occur  during  the  passage  of  fht  earth  fhnwigh  the 
comet's  tail,  particulars  of  which  will  be  publidied  later. 
Our  object  in  now  writing  is  to  put  on  record  n  remark* 
able  appearance  which  presented  itwlf  at  about  3.30  on 
the  morning  of  May  19. 

The  comet  has  been  visible  here  to  the  unaided  eye  «tnce 
.April  13,  and  up  to  the  morning  of  Mw  18  the  tail  pre- 
sented what  maj  be  termed  a  nonnal  appearance,  f.e. 
smaller  at  the  nucleua  ^0  at  Iht  extremity,  but  on  the 
morntiig  of  May  19  the  cbaraeler  had  altogether  changed. 
At  about  3.30  a  luminous  patdi  was  eeen  at  an  altitude 
of  about  20°  from  the  hoHioai  and  In  die  place  where  ihe 
tail  formerly  appeared.  There  were  some  clouda  near  the 
horizon,  and  as  these  cleared  away  the  whole  of  tfie  tail 
became  visible,  extending  at  ^.30  right  up  to  the  lenilh, 
and  there  being  lost  in  the  Milky  Way. 

When  there  were  no  clouds  the  sky  was  remarkably 
clear,  the  Milky  Way  shining  most  brilliantly.  Thf  liijht 
from  the  tail  of  the  comet  was  polarised,  but  not  eo  dis> 
titictly  as  waa  the  case  with  the  normal  tail  on  previous 
mornmgt.  The  tail  persisted  unfil  daylight.  It,  to  some 
extent  as  regards  »hapc,  simulated  the  Zodiacal  Light,  but 
.It  the  same  time  was  essentially  different,  and  did  not 
appear  in  the  usual  situation  of  the  light,  as  it  was  many 
degree's  to  the  north  of  the  sun.  It  was  much  longer, 
narrower  at  the  base,  and  ten  times  brighter.  There  is 
no  question  but  that  it  was  the  comet's  tail. 

At  4.30  the  upper  half  of  the  tail  was  quite  free  from 
cloud,  and  the  gradual  narrowing  tow.irds  the  upper  end 
was  most  marked.  It  seemed  from  the  curvature  of  the 
i><]ges  that  a  portion  was  missing  from  the  under  side  of 
the  tail.  The  conviction  was  borne  in  upon  us  that  we 
saw  a  portion  of  the  tail  hlotted  out  or  cut  off  in  some 
way,  and  this  w'ns  certainlv  not  done  by  cloud.  Was  it 
done  by  the  earth's  atmosphere?  The  following  morning 
was  ctoudv,  and  nothing  was  aeon  at  ^.30.  but  the  comet 
nppeared  in  the  w.^stcrn  sky  at  5.40  in  the  evening. 

Observations  w.re  not  taken  on  succeeding  morning*, 
which  perhaps  was  a  mistake,  as  something  may  have 
ixi  n  li  ft  behind  after  contact  with  the  earth,  if  contact 
teaUv  haiM>encd. 

W.  11.  FiNnv. 

W.  .\.  Doi  Gt.AS  RUDCE. 

University  CoUeg«»  Bloemfonteln. 


Tbo  Colour  of  Pure  Water. 

Having  noticed  the  colour  of  th?  »Ur.  of  air,  and  of 
\^.iter  under  different  cond!fion«;,  !  \v:i-;  r>"r>rn-ted  on  read- 
ing the  rt-port  of  Lord  R.-i\ leiph I  ■ -nr'  (NATirRE. 
March  10)  of  a  few  notes  I  had  made  ironi  time  to  time, 
and  now  think  they  may  prove  of  interest. 

l-'Irvt,  optically  pure  water  cannot  be  obtained  by  dis- 
tillation. Prof.  Tyndall  asked  me  to  prepare  sonie  pure 
water  for  him,  v.'hich  I  attempted,  first  by  distillation 
with  acid  permanganate,  and  then  re-di'-tilling  this  from 
a  copper  vessel  and  collecting  the  liquid  in  a  bott'e  pViecd 
in  a  large  bell-.iar  of  hvdroR"n,  a  gas  which  is  Uik  v  n  to 
provide  an  optically  pure  atmosphere.  The  resulting  water 
Was  not  optically  pure.  Pure  water  was  prepared  by 
Tvndall  by  melting  clear  block-ice  in  a  vacuum.  Tts  colour 
w  is  blue  when  seen  through  a  tube  3  feet  long. 

The  colour  of  a  hard  water  which  has  been  softened  bv 
Clark's  process  may  be  seen  at  the  Colne  Valley  water- 
works, visible  from  the  train  on  the  up  line  just  south  of 
Watford  Station,  and  at  Joynson's  paper  works  at  St. 
Mary  Cray,  in  Kent.  When  the  members  of  the  Society 
of  Chemical  Industry  visited  these  works  some  vears  aco, 
tliey  w-ere  much  struck  by  the  very  beautiful  blue  of  the 
water.  It  was  even  suggested  that  it  had  been  purposely 
coloured  with  a  very  pure  blue  dye.  Water  of  sin^ilar 
;niritv,  containing  very  little  mineral  matter,  being  re- 
m.ir  (cable  for  its  softness,  comes  from  the  Greensand 
hplow  the  London  Clay.  Such  bhie  water  I  have  noticed 
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in  the  bed-rri.iiiis  and  bath-rooms  of  the  Euston  Hotel,  the 
supply  coiiiini;  from  an  artesian  well. 

IhiT'  ,ue  I'.vo  natural  sources  of  extremely  pure  wnter 
with  whii'h  1  nm  .-irquriintpfl,  .ind  I  cannot  bHievc  that  the 
water  froi;i  th^?  frroini  spun  e  receives  any  colour  or 
appearance  of  blue  through  the  reflection  of  light  by  fine 
particles  in  suspcn.sion.  1  he  first  is  in  the  hairy  Loch 
bf  ^ide  Loch  Lomond,  situated  on  a  little  promontory  <>outh 
of  Tarbert.  It  is  diificult  to  see  that  thrre  is  any  colour 
in  the  water  cxcrpt  at  a  point  whure  it  wells  up  from  a 
fissure  in  the  rock  and  passes  over  a  vin  of  milk-white 
quart?!?  •■  which  crosfics  the  botton)  ;  here  it  exhibits  a 
beau'.iful  IjIu'^  colour. 

Th"  Si  rotul  source  i*  the  Wells  of  D'''-,  situated  in  tli'> 
L:\r  f;  (I.  .;r;^  'uuamacli)  at  tile  foot  of  Uni  Macdhui,  and 
between  it  and  Bracriach,  about  half  -way  between  Dee-  [ 
side  and  Spryside.  It  is  a  small  tarn  or  pool  with  a 
bottom  like  that  of  three  miles  of  the  pass — nothing  but 
large  pieces  of  splintered  red  granitic  rock.  It  stands 
about  2700  fret  above  the  sea.  The  water,  nrrordirip^  to 
my  recollection,  passes  down  underneath  brol;.  n  rorku  in 
a  prirrnw  rift  in  the  mountain  side,  and  is,  dt  r;\  d  from 
the  nioU  r'.;^  of  -inriw  on  its  northern  slope  near  tli.  summit, 
wliich  is  159S  feet  (1500  feet  by  my  aneroid)  higher  .nnd 
above  all  vegetation.  The  pool  is  too  small  to  b*  shown, 
but  tlT"  strf-nm  which  runs  out  of  it  appears  on  the 
Orrfnanco  in.i[>  ^S!:  ■.  r  64,  i-inch  scale),  springing  from  the 
hisheit  poin:  of  pass.  Some  small  lochs  on  the  o|ipo- 
s-re  si,)  -  of  til"  I  .T,^.  about  1}  miles  further  south,  arc 
also  called  Wells  of  Dee,  and  arc  the  principal  source  of 
the  river  of  that  name.  The  bottom  of  the  small  pool  is 
visible  everywhere,  and  its  apparent  colour  varies  in  pro- 
portion to  its  depth,  being  dull  red  near  the  sides,  to  a 
brownish.purple  where  it  is  apparently  d'^epest.  'I'he  purt- 
blue  roioiir  of  ihi?  water  was  only  seen  on  putting  a  while 
object,  such  as  a  piece  of  porcelain,  into  it.  The  effect  of 
the  blue  colour  of  the  water  on  the  light  reflected  from 
the  red  rock  at  the  bottom  is  to  give  it  a  purple  tint. 

If  is  evident  that  the  blue  is  wholly  due  to  the  absorp- 
tion of  rays  of  complementary  colour,  because  if  it  were 
not  the  reflection  of  blue  rays  by  suspend,  d  fine  particl<'s 
woufd  h»  s"  n  n^ainst  a  dark  gi^ound  on  looking  into  the 
V  lii  r  As  ;(  mntfer  of  fact,  the  water  when  undisturbed 
on  the  surface  was  not  visible ;  it  was  very  difficult  to 
form  any  idea  of  its  depth,  everything  00  the  bottom 
bein^  <!hn'pl',-  riofinrd.  These  observations  were  made 
ur:  1  r  a  dJliis-i!  and  subdued  light  in  a  very  clear  atmo- 
sj);!  r'  ,  tlie  light  bring  of  uniform  inten.sity  over  the  whole 
skv,  which  was  entirely  covered  with  small  greyish  clouds, 
n  i  d  r^rt  «nnl-!'!i'  or  blue  sky  being  anywhere' visible.  A 
f.ii  r  -idvets  '  1  I  i|,o  view  that  the  blue  could  be  reflected 
lifjlit  i^  til  It  the  light  which  escapes  reflection  has  a  reddish- 
t^'ilden  1  ilnir.  In  n  ha/y  atmosf^ere  when  the  sun  i«; 
low  and  vv  l^ok  towards  it.  we  see  the  golden  colour;  in 
111'-  opposst  di.  etion  we  see  the  blue  opalescence.  The 
whli"  y-zy-A  from  the  sky  tr.iversH  the  water  in  two 
d;  t:ons  tn.  the  bottom,  and  tlun,  by  reflection,  back 
a^ain,  and  it  is  safe  to  say  that  these  two  opposite  colours 
would  neutralise  each  other.  W.  K.  HAHTUiy. 

Royal  College  of  .Science,  Dublin. 


Th«  Temperature  Conditions  in  Clouds. 

one  of  those  who  expressed  doubt  as  to  the  possi- 
bility of  the  Mistence  of  the  temperature  conditions  in  a 
cloud  described  by  Prof,  kotch  nt  Winnipeg.  I  have  been 
ftreatly  interested  by  the  ktters  of  Dr.  Aitken  and  Mi. 
Palmer  (Natube.  N'ovember  18,  1009;  June  s,  loto),  but 
the  example*  which  they  quote  do  not  pn  ^^mt  tiM  tame 
difliculnr  at  Rotch's  result,  nor  do  they  explain  it. 

Th*  inetiease  of  temperature  at  or  above  the  u^per  sur- 
face of  clouds,  which  Dr.  Aitken  mentions,  has  been 
frequently  observed  in  kite  ascents  at  various  places,  white 
the  two  examples  given  by  Palmer  are  (1)  allo-cumuhis, 
a  wave  cloud  of  the  IlelmholtJt  type  formed  at  a  surface 
of  discontinuity  :  the  temjwrature  derreases  upwards  in  the 
cloud  itself :  (j)  alto-stratus,  a  shallow  cloud  form,  d  nUo 
at  a  surface  of  discontinuity :  here,  too.  the  tempei.iture 
decrea-ses  upwards  in  the  actual  cloud.  In  neither  case  do 
we  attribute  the  temperature  peculiaritv  to  the  clouds,  but 
rtrgard  the  cloud-i  rather  an  the  result  of  the  temperature 
conditions. 

WO.  2121,  vQi;.  83] 


Koich,  however,  iijui;  I  that  in  a  cumulus  cloud,  z  km. 
thick,  the  tcmpcratvKL  increased  from  the  h^*  upwanb 
by  more  than  5°  C,  and  Che  incraaK  was  mo»t  rapid  ia 

ill'-  lo-ji'ct  part  of  the  cloud. 

Dr.  .Aitken  suggests  that  the  sun,  s;ur.::ij^  tjn  the  upp:: 
part  of  a  cloud  already  formed  and  warming  it,  would 
ucLount  for  the  phenomenon,  or  at  least  for  inversior.s 
near  the  upper  surface  of  a  cloud  ;  but  if  the  sun  raided 
the  temperature  of  the  upper  part  of  the  cloud,  that  par. 
would  be  no  loniJT  in  equilibriuni  with  its  surrounding!, 
and  w^iuld  ris-  upwards.    Its  1 .1! i;i  _  would,  in  con- 

sequence, fall  under  ordinary  conditions  until  equi^ibrinai 
with  the  surrounding  atmosphere  again  supervened.  The 
sunshine  could  only  rcsuit  in  .in  nrfj;>|  increase  of  letnfura- 
lure  if  there  existed  already  above  ih.-  «  ]j>ud  an  atmospluric 
layer  of  higher  temperature  than  that  in  the  cloud  itself. 

Now  if  Rotch's  cloud  were  formed  by  convection  curr^nis 
according  to  the  generally  accepted  ideas,  the  summit 
would  be  initially  at  least  10*  C.  colder  than  the  base,  aivd 
consequently  its  temperature  must  have  been  raised  ts'  C. 
t,>  bring  about  the  observed  state  of  affairs.  It  is  not  easy 
to  imagine  how  this  could  be  dort*^  iv't'iout  dissipnring  th» 
cJoud,  because  it  is  unlikely  tli.i'-  a  cl uud  2  km  high 
would  be  formed  by  convection  currents  without  the  upper 
parts  losing  some  of  the  water-vapour  which  they  originallr 
contained,  and  in  the  present  instance  evaporation  woufii 
begin  before  the  temperature  had  risen  10°  C.  Moreover, 
the  ascent  took  place  about  9  a.m.  in  May  ;  while  asstjir.- 
ing  that  35  per  cent,  of  the  incident  sunshine  is  absorbed 
by  the  cloud  (.Vbbott  and  Fowle  found  65  per  cent,  re- 
flected) and  that  no  loss  of  heat  by  radiation  occurred,  it 
would  take  a  twelve-hour  day  near  the  equator  to  rais- 
the  mean  temperature  of  a  hemispherical  cloud  2  km.  high 
by  C.  It  appears  certain,  therefore,  that  solar  radiatior. 
Inc  ident  on  the  cloud  cannot  account  for  the  phenom'~non. 

The  only  reasonable  explanation  I  can  put  forward  is 
th.it  air  below  and  above  an  inversion  surface  is  lift>rd 
Imdily  upwards  sufficiently  far  for  condensation  to  take 
place  on  both  sides.  The  balloon  ascent  must  have  been 
made  in  a  region  of  convergence,  and  the  mechanism  b«- 
which  the  conditions  were  produced  appears  to  have  con- 
sisted ol  a  cold,  damp  easterly  wind  penetrating  benea'h 
a  warm  upper  current  from  a  more  southerly  point. 

Cambridge,  Jun"  f.  E.  GOLO. 

The  Fenilising  loflucoce  of  Suttligbt. 

With  reference  to  Dr.  RusiellV  remark*  on  this  subject 
in  NATimB  of  April  aS,  I  should  like  to  remark  (1)  Uist 
my  point  was  not  so  much  that  toluene  removed  toiic 
fnaterlal  from  the  soil  as  that  it  retHSered  it  Insoluble. 
I'he  question  of  washing  out  material  from  th«  soil  was 
not  raised  by  me.  (.;)  and  ^3)  Dr.  Russell  seems  to  big 
the  question  by  taking  "fertility"  and  "bacterid 
activity  "  as  synonymous.  He  has  not,  so  far  «*  I  cas 
tiiuJ,  proved  that  the  addition  to  partially  sterilleed  soil  of 
■in  aqueous  extract — or  of  a  portion>>of  an  untreated  leil 
increases  crop  production  (ui  contradistinction  to  (oS! 
fertility  as  indicated  by  bacterial  activity  and  ammonia* 
production).  If  (ueb  is  found  to  be  the  caM.  it  wouM 
certainly  rcqtdre  further  experiment  before  it  could  be 
explained  on  the  tostic  theory. 

with  regard  to  water  cuhurest  in  one  experiment  (be 
water  was  htAkd  eveiy  two  days  in  some  of  the  culture*, 
while  in  others  it  was  not  boiled.  At  Ae  termination  e( 
the  experiment— two  days  after  the  last  boiling— the 
bacterial  contents  were  found  to  l>e  (per  c.c.)  :— 

In  unboiled  cultures   |  j^*'^)  Me.in  3*100 

In  boiled  cultures    ...       !  •*'^°!  Mean=  775 

The  quantity  of  material  precipitated  by  potassium  kulpbate 
from  the  two  solutions  was  (per  million):— 

Unboiled  solution 

Boiled  solution   30 

It  would  appear  that  if  thi^  substance  had  been  produced 
by  the  bacteria  there  ought  to  have  been  at  least  sevra 
tinv  s  as  much  produc'-d  in  the  unboiled  as  in  the  boilfd 
solution,  since  the  bact.-rial  content  of  the  latter  was  never 
mote  than  one-seventh  of  the  former*  and  must  bara  beea 
for  most  of  the  lime  aliiio!>t  mi. 
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I  have  now  oompteted  an  experiment  in  whidi  the 
following  reeuitt  (among  others)  were  obtained  widi  the 
"great  miller"  (Sorghum),  single  plants  of  which  were 

EWn  from  germinated  seeds  for  ten  davs  in  soil  (1)  un- 
fed ;  (a)  heated  to  97* ;  and  (3;  heated  to  170"*  \— 

Green  weight 
Treatment  of  toiJ    of  pluiu 
(in  gram) 

Unhealed   ...     I4S'5      Mean  ofS  ;  nai.  314,  min.  o 

Heated  to  97*     1517   353.    ..  36 

.,      i7o«  t055-«   1470.    ..  Sjs 

At  170"*  the  soil  was  isl  viously  sterilised  completely,  but 
iij-  viild  was  four  t  iji-s  tliat  from  the  partially  sterilised 

School  of  Agriculture,  Giza,  May  14. 

Pot  experiments  are  carried  out  by  Dr.  Hutchinson  and 
nivielf  to  run  par.illel  with  the  chemical  and  bacteriological 
<\jmin.itions  of  the  soils.  Productiviiv  is  not  regarded  as 
»>nonynious  with  bacterial  activitv.  although  in  general 
the  two  :irc  intimately  related.  An  exception  occurs  when 
the  soil  h.-)s  been  heated  sufficienily  to  decompose  some  of 
the  organic  matter  present  with  formation  of  plant  food. 
As  stated  in  my  letter,  the  addition  to  (oluened  mil  of  an 
aqueous  extract  of  untreated  soil  increases  cfop  productive- 

,  ^       .         -  8*  J"  KtlSSttt. 

Rothamtted  Expenment  Station,  Harpenden. 

Ooze  and  Irrigat  on. 
TiiE  interest  which  my  fcmner  letter  has  aroused 
(Naure,  June  0)  in<liici<;  my  to  offer  a  Jew  further  re- 
marks. For  a  hundr.-d  yrars  it  was  usually  dioiuht  that 
an  our  earthworms  were  of  one  kind,  and  the  term 
l^ntdrfciM  XtrtciXris  was  glibly  used.  Thanks  to  tlie  hdp 
I  have  reieived  fronj  curators,  gardeners,  and  nature* 
lov,  rs  at  Kew.  Clielsca,  Oxford.  Cambti4ge,  .Edinburgh, 
and  elsewhere,  my  list  of  British  Lumbrid  now  stands  at 
nearly  forty  species.  belonging  to  upwards  of  half-a-doien 
gentra. 

In  like  manner,  nearly  all  fresh-water  worms  havp,  until 
recent  tittles,  been  relegated  to  one  species,  and  Tubifix 
nvmtonim  was  the  magic  name.  Our  knowledg<!  of  these 
wonderful  OOCe-workers  is  still  dcplorablv  limitrd,  but  a 
uttle  progress  Is  being  mad<?  in  th.-ir  siuiJv.  \\v  now  kn.iw 
that  the  so^allcd  Tubifpx  is  not  a  tube-makrr,  and  that 
It  includes  such  ^jenrra  as  Limnodrilus.  Stylodrilus,  Tricho- 
d-'iius,  and  others,  which  represent  niore  than  one  family. 
With  upwards  of  twenty  known  Rritish  species.  Every 
year  \i  brinfjinjj  nrw  forms  to  licht.  and  each  new  dis- 
COV.  ry  suppi:  -  .1  missing  link. 

Out,  in  .iddition  lu  the  ooze-niakers  !..  lending  to  the  i 
Tubifex  group,  1  now  find  that  certain  sj^.  1  i-  s  of  whitr  I 
Worm-!,  which  are  destitute  of  red  blood,  and  are  usually 
i^rouprd  togpthor  as  ICnchytntids,  frequently  find  cniplox'- 
tn?-nt  m  this  capacity,  and  often  g.t  introduced  among 
v.iluahle  plants  in  garden  and  fl.ld,  to  the  grrat  loss  of 
t.i-  horticulturist.  Hence  the  need  of  a  fuller  and  more 
systematic  study  i.f  this  branch  of  Science.  Here  is  a 
suNjoct  worthy  of  Earl  Carrington's  new  committee. 

One  correspondent  remarks  that  the  subject  is  **  vorv 
suggFstivp."     Hp  adds   a   query  which   nt-f^s  attention. 

1  suppose  thf  worms  canncit  take  niirogm  directly  from 
th"  air  like  the  Itgumes?  If  th,-v  could  assimilate' it.  of 
rourse  a  v.-ry  important  point  would  be  settled  by  establish- 
tng  that  fact,  though  the  probabilities  are  that  thcv  con- 
noi.     I  should  like  to  know  wliat  bioloeiats  have  to  say. 

Great  Malvern.  Hiu»Rtc  Fusmd. 


any  medtcal  subject,  and  to  search  for  or  check  references 
to  medical  literature. 

The  innovation  has  been  most  warmly  welcomed,  and 
from  remote  parts  of  the  worlii  we  have  received  many 
grateful  letters.  Men  living  in  ihe  Chitral  Valley,  in  the 
Sudan,  in  Christmas  Island,  and  equatorial  Africa,  who  for 
years  have  had  their  work  hindrred  by  lack  of  lihrarv 
convenicnci's,  s.iy  tiiat  what  \v.j  n.nv  do  for  ttiem  is 
belter  than  they  could  liavc  done  for  themselves  had  ihcy 
been  in  London,  for  even  here  they  would  probaWy  not  be 
able  to  devote  the  many  hours  requisite  for  the  research 
required  to  produce  the  results  which  our  machinery  can 
procure  for  them  with  a  minimum  of  time  and  labour. 

J.  Y.  \V.  MArAiisnir. 
(SecreXaty.) 

The  Kii;,al  .Society  of  Medicine.  1$  Cavendish 
Square.  W.,  June  >6. 

Altruism  in  Animal  Life. 

^ '>;  K  Ural  ciirrespoiulcnt,  Mr.  Christopher  Morse,  has 
you  (p.  4i7i  of  an  ablutionary  caterpillar;  let  me  tell 
viiy  of  lili'-saviiij^  "  f<>ls  "  in  vinegar.  I  was  examining 
the  creatures  with  a  microscope  when  one  of  them  became 
stranded,  owing  to  its  having  sir.iyed  into  the  shallower 
portion  iif  the  \  ineyar-driip,  and  there  it  wriggled  the 
while  the  fluid  grew  shallower  still.  Just  as  it  <»»fmed 
on  the  point  of  K'ving  its  last  expiring  wriggle,  v.h.it  was 
my  amazement  i:>  -  three  or  four  other  "eels"  make  a 
d.ish  from  tlic  d.  ji.  r  vinegar,  and  force  themselves  across 
the  sli.dlovv  to  where  lav  their  stranded  comrade. 

Then  occurred  the  nuist  singular  thinf*  it  haS  evw  been 
my  lot  to  witness  in  the  worM  of  minute  life.  These  tiny 
life-«avf>rs  rushed  with  alt  the  energy  of  desperation  at  their 
now  quiescent  onmrade,  and  workeil  it  slowly  towards  the 
deeper  part  of  the  fluid,  and  they  reached  it.  too,  in  time 
to  save  their  own  and  the  other's  life.        J.  H.  Elcis. 

7J  Grange  .Avenue,  Leedn. 

Colouis  of  Plaamodia  of  some  Mycetozoa. 

From  my  experience  in  this  part,  I  here  note  the 
colours  of  Plasmodia  of  a  few  .Mycetoieoa  to  supply 
the  desiderata  in  the  lat*  Mr.  Lister's  "  .Monograph," 
London,  1894  : — 

t'hysar  uiti  >iu1Uii$h,  Ma**.  Yeliow,  ibea  onDgcyeUow 

r.  unrru,,,.  Kfx.  ^    .     .    .         Bfiglil  priin>«M<^llaw 

P.    c  ralr'  i/jrirr,;    PclCtl,    Ml  IhtH  ochrtOUS 

(Cryl  iii  muil  Japan) 

/'.  e.rf.'JKW,  Rf.*i._  Pino  oititcyyelioi*  .th?n  <iirty||jn|c 

.■(ri  yrtn  iitsi^'ttii.  Kalchhr.  and  Cke.  (  oKiurlf-*,  ihen  iniiky  whilr 

/Vr«Aj|<M,,  rvi.   I.  .;, .,  kir.;  Waicry  i,  rin:imoii 

The  following  species  have  their  plasinodia  mostly  of  the 
colours  as  recorded  liy  Mr.  Uster,  but  at  times  of  the 

subjciined  colours  ; — 


New  Development  in  Library  Work. 

the  p  ;inission  of  the  council  of  this  society,  I 
nave  r'-cpntiv  iri'.t  tuted  a  departure  in  library  practice, 
^vhirh  I  hav.  1,  ■  i-  asked  to  describe  to  you,  in  the  belief 
that  otli  r  I  aril  d  societies  may  think  it  worth  while  to 
try  the  experiment. 

Fellows  of  medical  and  other  sdentific  soc-rties  living 
.-ibroad  suffer  many  disadvantages  as  compared  with  their 
resident  brethren,  and  none  SO  great  or  so  much  felt  as 
the  deprivation  of  the  use  of  their  libraries.  To  alt  our 
tellows  hvmg  abroad  we  now  ofTer  to  prepare  for  them,  j 
i'aiir.  short  nbstrnrf*  of  jiap^rs,  and  even  of  books,  upon  I 
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Noinially  culnitrMi       OecMHMally  ( 
/  An.i' «<»./«.  <,-««»,  PiTi.     W«MTy.wbit«     PaJ* yellow 
^^  j>.,n«fVajr,  RmI.,  CfMHBf-wMie  Suiphufwydiow 

LffacU  Himiatmm,  Vm.     Raee-red  Bright  ycK-yc  llow  or  milky 

-\s  regards  the  la--  1.  lai  d  species,  ,M  -,  liuliLlma  Lister 
writes  to  me: — "Siiui.-  my  father"!.  '  Mur.<>;;r.>ph  '  was 
wrirtpn  we  li.i'.e  several  times  had  instarti  ■  s  .1  tliL  .ctluilia 
arising  from  .1  white  or  cream-coloured  plasniodium. " 

Now  a  I'.w  words  ■jD  the  number  of  species  of  the 
Japanese  .Mycelu/.o.i.  In  the  Journal  of  Botany,  April, 
•  <|  M  or-*!.    Mr.    and  .Miss    Lister    noticed  eighteen 

sp<«  i»s  collectid  by  .Mr.  S.  Kusano  in  Tokio,  eleven  of 
which  had  been  enumerated  in  Prof.  .M.itsumura's  "  Index 
f'lantaruin  Japonicarum, "  published  a  few  months 
previously  in  the  same  year.  Siiue  mj  return  home  from 
England  in  ioc>o,  in  order  to  keep  my  promise  to  Mr. 
(ieorge  Murray,  then  kerp,-r  of  the  Botanical  Department, 
Natural  History  .\fuseum,  I  havp  sent  for  determination 
to  .Mr.  and  Miss  Lister  every  rh.nrarteristic  specimen  1 
could  find  in  this  province,  which  has  resulted  In  the 
Japanese  speiies  of  .My»eto/oa  actually  reaching  a  total 
number  of  eighty-six,  including  the  two  new  species 
Arcyria  glauta,  Uster,  and  Hemifrirltia  minor,  G.  Lister, 
not  to  mention  several  new  Varieties  and  forms. 

Kt/MAGt'Sl?  MiNARATA. 

Tanabe.  Kit,  Japan,  May  at. 
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KOREAN  GEOLOGY.' 

BEFORE  the  year  1883,  when  treaties  were  made 
by  which  Europeans  were  admitted  to  the 
country.  Korea  was  a  terra  iucogttitu  to  geolopists. 
Captain  Basil  Hall  had.  in<l«'e<l.  m.idc  a  few  observa- 
tions upon  rocks  cxaniintd  by  him  on  the  coast  dur- 


I  The  work  deals  mainly  with  the  southern  part  of 
the  peninsula,  and  describes  three  traverses  made  by 
the  author;  the  important  discoveries  made  by  Mr. 
Vab«^  of  fossil  plants  and  foraminifera  have  been  of 
^^r^^u^  service  in  dctrrmining  the  geological  age  of 
some  of  the  rock-masses. 

Ovi  rlyini^  a  great  mass  of  gneiss,  mica-schist,  and 
phyllite  rocks,  which  may  be 
Archaan  in  age,  though  Dr.  Kou) 
inclines  to  the  view  that  iht-y  are 
metamorphos/'d  Mcsozoic  d(-in>-sii'>. 
there  arc  great  mas>es  of  granitic 
n)cks,  including  some  very  interest- 
ing types.  .Above  these  granites  are 
found  a  series  of  str.ifa,  which  are 
shown  by  the  plants  they  contain  to 
be  of  Jurassic  age.  With  these  de- 
posits arc  found  evidences  of  con- 
temporaneous volcanic  action,  while 
quartz-veins  with  gold  also  ticcur  in 
them.  In  Jap.in  these  Jurassic 
strata  apinar  to  be  underl.iin  by 
I'usulina  limestones  of  Carbonifer- 
ous age.  and  anthracite  beds  con- 
taining Rha-tic  plants.  Rocks  of 
this  age  :i;i|>e.ir  to  occur  in  other 
parts  «if  tlie  (K'ninsula.  but  not  in 
the  district  e.vamined  by  Dr.  Koto. 

Of  vounger  age  than  the  Jurassic 
appear  to  be  the  series  of  eruptive 
rock-s  which  our  author  classes  as 
'•  Neogranites."    These    consist  of 
quarlz-porphyry  (quartz-tsingtauitel 
and    orthocias'e-porphyry     ft  sin  c- 
tauite),  with  a  variety  of  granite- 
porpliyrv   for  which   the   author  proiK)ses   the  term 
••  Masan'ite "— the  name  being  derived  fnitn  the  port 
of     .\la-san-pho- and     an     aplite-granite  (••(irane- 
masnnite"».      Dr.  Koto  regards    his    mas.inite  as 


FiC  I.— XVhirtpool  of  My'Mig-yang  frtry  >h'iwini:  •'lei  uti  CopoKraph/  wich  iuirrow>  and  iiid«ntatioD« 
which  protabl)'  cauK  ibe  eddy  i^roduccO  in  th<  i>hore  current  by       r«ilcx  motion. 

ing  his  voyage  in  1818.  and  casual  references  may  be 
found  in  other  authors  concerning  what  could  be  seen 
from  the  sea.  In  iSS;?  and  1884,  however,  a  German 
geologist,   Dr.   Gottsclie,   made  a   rapid  geological    

reconnaissance  of  the  country,  and  the  rock  specimens  worthv  of  receiving  a  distinct  name,  from  the  peculi.ir 
he  obtained  were  described  by  Prof.  Justus  Roth,  mode  of  the  intergrowth  of  quartz  and  plagioclase 
Almost    simultaneously    with  Dr. 

Gottsche,  Prof.  Gowland,  then  head  o.  .  

Imperial  .Mint  of  Japan,  made  a 
journey  through  the  country  for  the 
purpose  of  archxological  investigation, 
and  the  numerous  specimens  which  he 
collected  were  described  by  Mr.  (now 
Sir  Thomas)  Holland  in  the  Gcologicjil 
Society's  Journal  for  1891,  In  the 
accounts  of  his  explorations  in  Chin.i 
(1900-3),  the  late  Baron  F.  von  Richi- 
hofen  was  able  to  give  additional  par- 
ticulars concerning  the  geological 
structure  of  the  country.  Dr.  Uundjiro 
Kotd,  the  author  of  the  work  before 
us,  published  his  account  of  the 
orography  of  the  peninsula  in  1903.  a 
memoir  which  has  given  rise  to  a  con- 
siderable amount  of  controversy. 

.As  the  result  of  the  Russo-Japanese 
war,  however,  the  country  has  been 
much  more  fully  opened  up,  and  the 
Japanese  Government  has  sent  out  ;i 
number  of  expeditions  for  the  purpose 
of  inquiring  into  the  natural  resources 
of  the  country.  I'nfortunately,  most 
of  the  reports  of  these  explorations  are 
written  in  Japanese,  but  Dr.  Kotd  has 
rendered  a  great  service  to  geologists  by  embody- 
ing the  most  import.mt  results  of  these  recent  re- 
searches in  his  memoir. 

•  "  Joufnev  ihriueh  KnrM  "  fly  l'r>f.  B,  KotA.  From  the  Journ.il  of 
•h«  Col  egc  of  Si  irnce.  1'  kvu.  japan,  vol.  xx»L  Pp.  J07  +  36  pbtn. 
(Tokyo:  The  U!»ivcr*iiy,  i^i).) 
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FlC.  ».— Remarkable  ero»ion-fonn.  xieweil  from  Ihe  v>ulh     li  i'l  a  double  p»k.  formed  of 
.McMuoii.  conglomerate  reding  upon  a  giicio-granitc. 


felspar  of  which   it   is   mainly  composed.  Thrse 

Elutonic  rocks  pass  into  a  series  of  eflusives  classtil 
y  the  author  as  different  ty|)es  <if  "  felsophyres." 

Lying  unconformably  upon  the  greatly  disturb*^ 
MesoKoic  strata,  are  found  sandy  strata  with  seams  ot 
poor  lignite,   while  more  recent  deposits  are  only 
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represented  by  lava  sheets  of  basalt  and  hornblende- 
andcsite. 

The  author  indicates  many  points  in  the  fjeology  of 
Korea  on  which  conflicting!  opinions  have  been  main- 
tained by  different  authors,  and  it  is  evident  that 
much  work  remains  to  be  done  in  the  country  before 
some  of  these  problems  can  be  regarded  as  settled. 
But.  in  the  meanwhile,  this  work  may  be  accepte<l  as 
givinfj  a  first  sketch,  clear  and  accurate,  of  what  is 
known  on  the  subject,  with  full  references  to  the 
works  of  other  authors. 

The  plates  accompanying  this  memoir  are  by  no 
means  the  least  valuable  part  of  the  production. 
From  Dr.  Kot6's  own  photographs  a  hundred  small 
but  adinir.ibly  executed  views  of  Korean  scenery  have 
been  prepared,  two  of  which  are  here  reproduced. 

J.  VV.  J. 


/.V  THE  TORRID  SVDASA 

ONE  feature  about  this  and  all  other  recent  books 
dealing;  with  the  Egyptian  Sudan  which  arrests 
the  attention  is  the  singular  lack  of  picturesque 
scenery  characteristic  of  this  vast 
region  away  from  the  frontiers  of 
Abyssinia  or  the  temples  and  rocks 
of  Dongola.  Apparently  one  has  to 
reach  almost  to  the  verge  of  the 
Congo  Basin  on  the  south-west,  or 
to  enter  the  I'ganda  Protectorate  on 
the  south,  before  the  eye  is  gratified 
by  remarkable  land.scnpes.  Even 
the  river-courses  outside  desert  in- 
fluence are  poor  and  unimpressive 
in  their  vegetation  as  compared  with 
Equatorial,  West,  and  South  Cen- 
tral Africa.  The  branching  dum 
palms,  with  their  half-circle  fron<ls, 
an  occasional  monstrous  baobab  or 
banyan-like  fig-tree — perchance  a 
clump  of  tall  acacias  in  the  gracious 
aspect  of  the  rainy  season  -alone 
relieve  the  monotony  of  grassy  plain 
and  stony,  sun-smitten  wastes; 
while,  of  course,  a  considerable  por- 
tion of  the  area  of  the  Anglo- 
Egyptian  .Sud;m  is  swamp,  and 
swamp  which  is  singularly  unpre- 
possessing, for  it  offers  an  unbroken 
horizon  of  dull  bluish-green,  un- 
marked by  a  single  palm-tree  or 
other  noteworthy  object. 

The  swamps  of  Central  and  Western  Africa  provide 
some  of  the  most  striking  pictures  to  be  obtamed  by 
the  painter  or  the  photographer  in  all  .Africa;  im- 
mense Raphia  palms,  tall  and  exquisitely  beautiful 
Phoenix  palms,  and  gigantic  trees  two  hundred  fe«'t 
in  height  rise  above  the  st.ignant  water  and  the 
masses  of  papyrus,  arums,  terrestrial  orchids,  and 
amarantaccous  plants.  Mr.  Tangyc  is  conscious  him- 
self of  the  lack  of  picturesqueness  in  the  Eastern 
Sudan  (as  compared  with  other  parts  of  .\frica).  "The 
country,  .is  a  rule,  is  either  too  dry  during  a  great 
portion  of  the  year,  or,  farther  south  in  the  great 
Nwampy  regions,  too  wet.  It  is  annually  devastated 
by  destructive  grass  fires,  which  scorch  and  stunt  the 
trees,  leaving  the  deep-seated  grass-roots  unharmed 
and  manured  by  the  salts  of  the  burnt  ash."  The 
trees  are  "  small,  straggly  specimens  "  of  acacias  for 
the  most  part,  with  a  few  Borassus  and  Hyphaene 
palms. 

.As  to  these  palms,  it  is  interesting  to  leam  that 
the  elephants  apparently  feed  on  the  fruit  of  the 

'  "In  ihe  Torrid  Sudan."  Ry  H.  Lincoln  Tanjye.  Pp.  xii -f  jee. 
<Loodon  :  J.  Murray,  1910.)    Price  lu.  net. 


Uorassus  (afterwards  ejecting  its  stone).  This  fact 
was  mentioned  by  the  writer  of  this  review  some 
years  ago,  but  was  denied  by  other  ".Africans,"  who 
alleged  that  it  was  only  on  Hyphsenc  fruits  that  the 
elephant  regaled  himself. 

The  autlior  has  some  interesting  remarks  to 
make  on  pp.  56  and  57  as  to  the  "painted  forests"  of 
acacia,  the  appearance  being  due  to  the  irregular 
[H-eling  of  the  bark,  together  with  the  exudations  of 
red  gum.  In  these  acacia  woods  the  guinea-fowl  are 
present  in  thousands. 

There  are  interesting  notes  on  the  baboons  (p.  78) 
and  on  the  giraffe  (pp.  79-80).  The  manners  and 
customs  of  elephants  are  well  described,  together  with 
their  apparent,  if  often  misplaced,  sense  of  humour 
(they  will  pass  through  native  villages  demolishing 
the  huts,  but  refraining  from  injuring  the  people; 
they  will  also  come  and  stamp  out  native  gardens,  or 
in  attacking  native  caravans  will  merely  scatter  their 
luggage  right  and  left). 

There  is  a  good  deal  of  information  about  the 
Nilotic  negroes,  much  of  which  is  original.  The 
author  mentions  that  an  average  of  height  taken  by 


I  lu.  I  — Nuer  Paddling  Canoe    From  '*  In  the  Torrid  Sudan.' 


the  late  Dr.  Pirric  gave  5  ft.  11  in.  for  the  men, 
while  heights  of  more  than  6  ft.  were  quite  common. 
He  also  directs  attention  to  certain  points  of  similarity 
betWL-en  the  Nilotic  negroes  and  the  Melanesians  which 
are  not  unworthy  of  notice,  considering  that  they  are 
here  and  there  backed  up  by  evidence  of  physiological 
affinity,  though,  of  course,  the  gap  between  these 
two  manifestations  of  the  negro  type  is  enormous  both 
in  millenniums  and  miles.  Quite  recently  Dr.  .A.  Keith 
has  pointed  out  the  craniological  affinities  between 
certam  tribes  of  the  Congo  Basin  and  the  .Anda- 
manese.  The  present  writer  has  noted  also  certain 
similarities  in  weapons  and  body  adornments  between 
the  .Australoids  and  the  people  living  on  the  north- 
eastern verge  of  the  Congo  Basin. 

The  awful  ravages  of  the  bush-fires  in  the  Sudan 
have  been  already  alluded  to.  This,  no  doubt,  is  the 
principal  cause  of  ancient  and  modern  deforestation, 
which  has  done  so  much  to  affect  the  surface  and 
climate  of  this  part  of  .Africa. 

A  determined  effort  out  of  somewhat  needless  con- 
cern for  the  feelings  of  the  French  (who  had  nothing 
to  be  ashamed  about  over  Marchand's  marvellous 
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journey)  is  btin^  made  by  the  Anplo-Egyptian  authon- 
lics  to' erase  the  name  of  Fashoda  from  the  map  and 
to  call  it  instead  Kodok.  But  the  earlier  and  more 
picturesque  name  seems  likely  to  survive,  and  the 
place  itself  (according  to  the  author)  is  distinctly 
poinj?  ahead  in  spite  of  its  evil  reputation  for  malaria. 
On  p.  2S6  the  author  gives  an  interesting  account  of 
a  tame  lion  belonging  apparently  to  a  British  officer 
resident  in  Omdurman  at  one  time.  When  a  small 
cub  he  had  been  soundly  thumped  by  his  master's 
fist  to  reduce  him  to  order.  As  he  grew  into  a  large 
beast  he  remained  mortally  afraid  of  a  thump,  though 
its  actual  meaning  to  him  then  was  nothing.  He  was 
perfectly  good-humoured  and  kindly,  but  too  playful, 
and  delighted  in  jumping  out  on  people  in  order  to 
startle  them,  or  leaping  on  to  them  in  order  to  bear 
them  to  the  ground.  He  would  also  climb  the  tele- 
graph-poles (for,  despite  current  belief  to  the  con- 
trary, lions  arc  able  to  climb,  as  the  present  writer 
can  bear  witness).  On  one  such  occasion,  from  the 
top  of  the  pole  on  which  he  was  resting  his  chin  to 
get  a  good  look  out,  he  descried  his  master  coming 


Fig.  }. — G«1k1  Kordi :  a  typical  Hill  jja  feet  high.    From  "  In  the  Turrtd  Sudan." 


from  a  distance,  and,  fearful  of  punishment,  slid  down 
the  pole  on  to  the  ground  with  a  bump  which  sobered 
him  for  days. 

This  book  is  not  an  easy  one  to  review,  for  its 
information  is  put  together  In  a  scattered  and  unpre- 
tentious form,  but  it  is  very  readable,  and  gives  one 
as  a  reward  for  its  perusal  a  remarkably  vivid  pic- 
ture of  the  general  aspect  and  conditions  of  the  Sudan 
between  Khartum  and  the  Bahr  al  Zeraf,  the  White 
Nile,  the  Blue  Nile,  and  the  river  Dinder. 

H.  H.  Johnston. 


PWDKE  SER. 

IN  my  boyhood  1  often  lived  on  the  coast  of  Pem- 
hrokeshire.  Wandering  about  with  my  gun  I 
was  familiar  with  most  natural  objects  which  occurred 
there.  One,  however,  which  I  often  came  across 
there,  and  have  seen  elsewhere  since,  greatly  roused 
my  curiosity,  but  I  have  not  yet  met  with  a  satis- 
factory explanation  of  it. 
On  "the  short,  close  grass  of  the  hilly  ground,  I 
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frequently  saw  a  mass  ol  white,  translucent  jelly  lying 
on  the  turf,  as  if  it  had  been  dropped  there.  These 
masses  were  about  as  large  as  a  man's  fist.  It  was 
very  like  a  mass  of  frog's  spawn  without  the  egg* 
in  it.  I  thought  it  might  have  been  the  gelatinous 
portion  of  the  food  disgorged  by  the  great  fish-ealinR 
birds,  of  which  there  were  plenty  about,  as  king- 
fishers eject  pellets  made  up  of  the  bones  of  the  fish 
they  eat,  or  that  possibly  there  might  be  some  patho. 
logical  explanation  connecting  it  with  the  sheep,  large 
flocks  of  which  graced  the  short  herbage.  But  the 
shepherds  and  owners  of  the  sheep  would  have  knonn 
if  such  an  explanation  were  admissible.  They  calM 
it  ■"  pwdre  ser,"  the  rot  of  the  stars. 

Years  afterwards  I  was  in  Westmorland,  on  the 
Geological  Survey,  and  again  not  unfrequently  saw 
the  "pwdre  ser."  But  I  now  got  an  addition  to  my 
story.  Isaac  Hindson,  of  Kirkby  I-onsdale,  a  man 
whose  scientific  knowledge  and  gcni.nl  personality 
made  him  a  welcome  companion  to  those  who  had 
to  carry  on  geological  research  in  his  district,  told  me 
that  he  had  once  seen  a  luminous  body  fall,  and,  on 
going  up  to  the  plac<-,  found  only  a 
mass  of  white  jelly.  He  did  not 
say  that  it  was  luminous.  1  have 
never  seen  it  luminous,  but  that  may 
be  because  when  it  was  light  enouph 
to  see  the  lump  of  jelly,  it  would 
probably  be  too  liglil  to  detect 
luminosity  in  it. 

Then,  in  my  novel  reading,  I 
found  that  the  same  tiling  was 
known  in  Scotland,  .ind  the  .same 
origin  assigned  to  it.  for  Walter 
.Srott,  in  "The  Talisman,"'  puts 
these  words  in  the  mouth  of  the 
hermit  "  Seek  a  falU  n  star  and 
thou  shalt  only  light  on  some  foul 
jelly,  which  in  shooting  through  the 
horizon,  has  assumed  for  a  moment 
an  appearance  of  splendour."  I 
think  that  I  remember  seeing  it  used 
elsewhere  as  an  illustration  of  dis- 
.'ip(H)inted  hopes,  which  were  "as 
when  a  man  seeing  a  meteor  fall, 
runs  up  and  finds  but  a  mass  of 
putrid  jelly."  but  I  have  lost  the 
reference  to  this  passage. 

Thus  it  appeared  that  in  Wales,  in 
the  Lake  District,  and  in  Scotland, 
there  existed  a  belief  that  something 
which  fell  from  the  sky  as  a 
luminous  body  lay  on  the  ground  as  a  lump  of  white 
jelly. 

I  asked  Huxley  what  it  could  be,  and  he  said  that 
the  only  thing  like  it  that  he  know  was  a  nostoc. 
I  I  turned  to  Sachs '  for  the  description  of  a  nostoc.  and 
found  that  it  "consists,  when  mature,  of  a  larpe 
number  of  moniliform  threads  interwoven  among  one 
another  and  imbedded  in  a  glutinous  jelly,  and  thus 
vmiied  into  colonies  of  a  specifically  defined  form.  .  .  . 
The  gelatinous  envelope  of  the  new  filament  is 
developed,  and  the  originally  microscopic  substance 
attains  or  even  exceeds  the  size  of  a  walnut  by  con- 
tinuous increase  of  the  jellv  and  divisions  of  thf 
cells." 

.Ml  the  nostocs,  however,  that  I  have  had  pointed 
out  to  me  have  been  of  a  green  or  purplish  or  brown- 
green  colour,  whereas  the  "  pwdre  ser "  was  alw.iy< 
white,  translucent  in  the  upper  part,  and  transparent 

•  "  Waverlrv  Novel*."  Itordir  edilion,  chapter  xviii..  p.  ayS. 

1  Sachu,  "Texl-book  of  IkXany,  Moiphological  and  Phy-ioloejcal.' 
Translated  and  aniKHated  by  Alfred  W.  llcnnett  and  W.T.  Thi««lioo-Dyo. 
(1875) 
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in  the  lower  part,  which  appeared  to  occur  among  the 
roots  of  the  gras^,  as  if  it  grew  there.  Moreover,  the 
mass  was  much  larger  than  a  wabiut,  in  fact,  would 
generally  about  fill  a  half-pint  mug*. 

The  only  reference  I  can  find  from  which  it  would 
appc-nr  that  the  writer  was  describinfj  a  iiostoc  is  the 
passage  in  Dryden  :ind  Lte  '  (i(>7S). 

"The  shooting'  stars  end  .ill  it;  purple  jellies."  in 
thr  following  note,  appcndod  to  this  passage,  it  is 
clear  that  Die  writer  tltought  that  the  jeUy>liJ(«  matter 
found  where  shoodnc^tars  had  seeaied  to  fall.  wa«. 
white. 

Note,—**  It  is  a  common  idea  diat  falling  stars,  as 
they  are  caQed,  are  converted  into  a  sort  of  jelly. 
Among  the  rest,  I  had  often  the  opportunity  to  see 
the  seeming  shoofiivi,'  i  f  ttic  st  n  ?j  from  place  to  place;, 
nnd  sometimes  they  appeared  as  if  falltntr  i<>  the 
ground,  where  1  once  or  twice  found  a  whlw  jf  llv-likt- 
matter  among  the  grass,  which  I  imagined  to  be 
distilled  from  them ;  and  thona*  foolishly  conjectured 
that  the  stars  themMhres  must  certainly'  consist  of  a 
lilce  substance." 

Poets  and  divines  carry  the  record  of  this  curious- 
belief  far  bade  into  the  seventeenth  century. 
Suckling^  (1.S4O  says  :  - 

*'  .As  he  whose  quicker  eye  doth  trace 
A  false  stnr  >i\\ot  to  a  market  place 

Do's  run  .Tpnc, 
And.  th'.nkM^i:  it  t'>  catdli 
A  jelly  up  do  snatch.*' 

Jeremy  Taylor*  (r64(>) : — 

"  It  is  wcaknessf  of  tlx-  organ  iliat  makes  us  hold  our 
hand  b«twc«n  the  «un  and  us,  and  yst  stand  Glaring  upon 
a  meteor  or  en  inflamed  gclly." 

Hrnry  More  •  (1656) 

"  That  the  Starrcs  r.-it  .  .  .  that  those  f.-illinf;  Slarrei>, 
.IS  somo  call  them,  which  are  found  on  the  earth  in  tlie 
form  of  a  trembling  gclly,  arc  their  excrement." 

Dryden*  — 

**  When  I  had  taken  up  what  1  supposed  a  fallen  star  I 
found  I  had  been  ooiened  with  a  Jelly." 

William  Somerville  •  (1740) : — 

"  Swift  as  the  Shooting  Star  that  gilds  dw  aight 
With  rapid  tranrient  Blase,  she  runs,  die  flies ; 
Sodden  site  stops  nor  longer  can  endure 
The  painful  course,  iHit  drooping  sinks  away, 
And  like  that  falHiig  Meteor,  then  She  lyas 
.\  jelly  cold  on  eerth." 

Sevcml  i.iUi  wrili-rs,  liov^cvcr,  while  rii;rpeiiic  '"'S  to 
the  mfxlc  of  occurrence  of  the  "pwdre  ser,"  and 
recognising  the  widespread  belief  that  it  was  some- 
thing which  feii  from  the  sky  and  wa«  <;ritrtphow  con- 
nected with  falling  stars,  have  tried  tu  find  some 
more  commonplace  and  probable  explanation  of  the 
l^enomenon,  and  most  or  them  refo'  it  to  the  stuff 
disgorged  by  birds  that  had  fed  on  frogs  or  worms. 

Slerrett '  (1667),  for  instance,  in  his  work  on  meteors 
and  wandering  lights,  says  : — 

"  Srquuntur  .Mcteora,  ignita,  viz.  Ignis  fatuus,  the 
Walking  firr.  or  Jack  of  the  Lantern,  Castor  and  Pollux, 
Helena,  Ignis  lambens.  Draco,  Stdla  cadens :  Est  sub- 
stantia qvaedam  alba  ct  glutinosa  plurlmis  in  locis  con- 
5picua  quam  nostratrs   '  Star-fain  '    nuncupant,  creduntq ; 

'  "  .+UHpBs"  l<-.  >i  a  ir»i{Fdy  in  5  act«  in  vcr«,  with  nol»,  by  Sir 

Waller  Scoii,  Tevifce^;  .jiil  .  lirrcjtf-ri  r,y  GroTte  Sainiibury.    Vol.  vi  ,  p  159. 

-  "  Poem*  Fare*"  II  t  j  r  .  r  Kratinenta  Aurea  ;  a  collection  of  all  the 
iiKomrarablc  piece*  uriucn  !»>•  .^ir  1  .Satkling,  p.  4$.    (I.«p<ion,  1)46.) 

I  "The  Great  Exemplar  of  S«nctity,  ftc."  Preliminary  EsMfiailHD, 
pur.  7,  p.  5. 

*  "  EnihuM«<inui  Triurnphalus"  p-  45  I  O.N.B.,  vul.  x.vx  .i.i  ,  p  431a. 
1  "  TKe  SpaniOi  Friar."    [)«dicaiion,  p.  404 

*  "Hobbiool,  or  ihe  Rural  Game»"  :  a  Hurlev|uc  Poem  in  UUak  Verw, 
3rd  edition,  p.  70 

*  Mermi.  "  Chriuophurui.  Pinax :  Keruni  na'uraliuir  Rritannicanim, 
c«ii|inen«  vecetabili.-t .  Aiiim^lia.  e.  Fouilia  in  faM  InMiimnptnmmcboMiu," 
«d.«lcr  Lood-,      7.  y.  .1  j. 
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nuilti  origincni  suam  debere  stellae  cadenti  hujuso; 
niatcriatii  e&se.  Sed  Re^iae  Sodelad  palam  osieodi 
solununodo  oriri  ex  intcstints  ranarum  a  oorvis  in  unum 
locum  congestis.  quod  allis  etUun  ejusdem  sodetatis  viri 

pracstantisslmi  postea  confirmarunt." 

The  Rev.  John  Morton,'  of  Emmanuel  College 
(1712),  is,  however,  the  only  one  who,  so  far  as  I 
can  ascertain,  ever  tried  any  experiments  with  the  view 
of  finding  out  what  it  reallj  was.  He  set  some  of  It 
on  the  fire,  and  when  he  had  driven  off  all  the  watery 
part,  there  was  left  a  film  like  isinglass,  and  .some- 
thitiL,'  tike  tile  ,skins  and  VLsstis  of  animal  bodies.  He 
recurcis  many  ob^t  rvaiions  as  to  its  time  and  mode 
of  t.K'-currLiic'j  ;  for  instance,  he-  says  that  "in  it " if r  1700 
there  was  no  star-gelly  to  be  lound  about  t>M  ndtn 
till  a  wet  week  in  the  end  of  February,  when  the 
shepherds  brought  me  above  thirty  several  lumps." 
This  and  other  observations  suggest  that  it  is  a 
growth  dependent  upon  the  weather,  &c.  On  the 
other  hand,  he  says  that  he  saw  a  woandrd  gull 
ilisgorge  a  heap  of  half-digeste<l  earth-worins  much 
rt'scmbling  star-jclly,  and  that  Sir  William  Craven 
saw  a  bittern  d(>  tin-  same  in  similar  circumst;mccs. 

The  J  Ion.  Rnlu  rt  Hoyle,^  '74^.  f*xpl;iining  how 
I'lariiMV  anil  vi--c'iius  liofiii-s.  sin  h  as  white  of  egg,  are 
reduced  to  a  thin  and  fluid  substance,  says:  — 

"And  t  remember,  I  have  seen  a  good  quantity  of  that 
jelly,  that  is  sonustimes  found  on  the  ground,  and  by  the 
vulgar  called  a  star-shoot,  as  if  it  remained  upon  the 
extinction  of  a  falling  stnr,  which  being  brought  to  an 
'  mlnent  physician  of  mv  acquaintance,  he  lightly  digested 
it  in  a  well-stopt  gl.is.s  for  a  long  time,  and  by  that  alone 
resolved  it  into  a  permanent  liquor,  which  he  extols  as  a 
specifick  to  be  outwardly  applied  against  Wens." 

Pennant '  seems  to  have  supposed  that  its  origin 
was  that  suggested  by  Morton,  for  in  his  description  of 
the  winter  mew  he  says  : — "  This  kind  {i.e.  the  Coddy 
.\loddy  or  Winter  Mew)  frequents,  during  winter,  the 
moist  meadows  in  the  inland  parts  of  En^:land  remote 
from  the  .Sea.  The  gelatinous  siibst.mce,  known  by 
ihc  name  i>i  star  shot,  or  star  liuIIv,  o\\(  >  its  origin 
tu  this  bird  or  »uinti  ui  the  kind,  being  nothing  but 
the  half  digested  remains  of  earth-worms,  on  which 
these  birds  feed  and  often  discharge  from  their 
stomachs." 

I  have  found  it  commonly  near  the  sea,  Init  have 
ni'vcr  seen  any  trace  of  earui-worms  or  other  simitar 
food  in  it. 

Here,  then,  we  have  a  well-known  substance  wtddi 

in.iy  bi-  of  difT'  icnt  oriL;iii  in  difTiront  cases,  respect- 
ing; the  gt  iit  r  il  ajipi  araruf  of  w  liirli.  however,  almost 
•ill  accounts  a^tc-r.  The  variety  of  names  under 
which  it  is  kiiowii  point  to  its  comn.on  and  wide- 
spread occurrence,  e.g.  pwJre  sir.  siar-sloiigh,  Star 
shoot,  star  shot,  star-geiiy  or  jelly,  star-fatl'n. 

VVe  have  in  every  name,  and  in  every  notice  in 
literature,  a  recognition  of  the  universal  belief  that 
it  has  something  to  do  with  meteors,  vet  there  does 
not  appear  to  be  any  evidence  that  anybody  ever  saw 
any  luminosity  in  the  jelly.  Nor  has  anybody  seen 
it  iHsl;' a  u'l  d  bv  birds,  except  in  the  case  of  those 
two  wounded  birds  where  some  half-digested  gelatin- 
ous mass  was  thrown  up.  Nor  has  anyone  watched 
its  growth  like  nostoc  from  the  ground. 

In  1908  1  was  with  my  wife  and  one  of  my  boy-s 
on  Ingleborough,  where  we  found  the  "  pwdre  ser " 
lying  on  the  short  grass,  close  to  the  stream  a  little 
wav  above  Gaping  Ghyl  Hole.  For  the  first  time  I 
felt  grateful  to  the  inconsiderate  tourist  who  left 

I  "The  Natur.il  Hii^lory  of  No^ha*nplori»tiire.  with  «omc  Acc^iunt  of  the 
Antiquities,  &c."  Br  John  Morion.  M.  A.,  F.K.S.,  Ununuel  CoHece,  Cam- 
bridge. Rector  of  Oaenden     ((.Andoa,  ■7ia.p.3Sf.) 

■  "  'rhc  WorVs  of  the  Hon.  Robert  Boylt,"  HI  s  voU<  VcL  I.,  Sw  •f 
Ftuidit*.  Scd.  n.  (LriMMlon,  UilUr.) 

s  '-Zoolenr  r*lio,''  17Mb  p.  i4» 
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broken  bottles  about,  for  1  was  able  to  pacU  th*-  jclh 
in  the  bottom  of  one,  tie  a  cover  on,  and  carry  it 
down  from  the  fell.  I  sent  it,  with  the  sod  on  which  it 
appeared  to  have  grown,  to  my  colU-ngue,  Mr.  E.  A. 
.Newell  Arber,  with  a  brief  sketch  of  my  ston,*  and 
the  reason  why  I  thouf^ht  it  of  interest.  Mr.  ".\rber 
reported  that  it  was  no  nostoc,  and  said  that  he  had 
sent  it  over  to  Mr,  Brookes,  in  the  Botany  School, 
who  reported  that  it  was  a  mass  of  bacteria. 

That  is  the  end  of  my  story,  but  I  confess  I  am  not 
satisfied.  The  jelly  seemed  to  mc  to  grow  out  from 
amonp  the  roots  of  the  grass,  and  the  part  still 
tanp^led  in  the  grass  was  not  only  translucent  bu' 
quite  transparent. 

VVhat  is  it,  and  what  is  the  cause  of  its  having 
a  meteoric  origin  assigned  to  it?  Has  anyone  ever 
seen  it  luminous? 

Should  anyone  come  upon  it  I  should  be  ver>' 
gtateful  if  they  would  send  it,  and  the  sod  on  which 
it  is  found,  to  the  Botany  School  at  Cambridge,  with 
a  label  indicating  what  the  parcel  contains,  so  that 
it  may  be  attended  to  before  decay  has  perhaps 
obscured  important  features. 

T.  McKessv  Hughes. 


TUK  TOTAL  SOLAR   ECLIPSE   OF  MAY  0. 

1910. 

UP  to  the  time  of  writing  (May  28)  no  account  has 
been  received  from  Mr.  F.  K.  McClean  with 
regard  to  the  erection  and  adjustments  of  the  various 


two  specimens  of  the  work  which  had  to  be  under- 
taken. The  first  (l"ig.  2)  shows  the  avenue  which  had 
to  hv  made  from  the  camp  to  the  instrument  site.  The 
figure  standing  up  is  Mr.  Young,  the  bending  figure 
Mr.  Dowsott.  In  Fig.  3  is  shown  the  method  adopted 
for  carrying  the  loadeid  packing-cases  from  the  water's 
edge  to  the  site ;  the  figures  from  right  to  left  are 
Messrs.  McClean,  Young,  Brooks,  Dowsctt,  and  the 
last  one,  on  the  extreiiie  left,  unknown,  probably  onr 
of  the  miners  who  was  in  the  li>c:ility,  and  who 
assisittl  the  mi-mbers  of  the  expedition. 

The  communication  to  which  reference  above  has 
been  made  was  dated  April  17,  and  was  dispatch<d 
from  Fort  Davey  by  the  steamer  M'aimti.  The  con- 
tents are  as  follows  : — 

"  On  April  5  Mr.  Hughes,  of  the  Union  S.S.  Co- 
supplied  us  with  a  time-table  of  the  Wainui,  and  informed 
us  that  the  steamer  would  call  in  when  passing  in  each 
direction  if  weather  permitted,  but  at  the  absolutr  dlscT*- 
tion  of  Captain  Livingstone.  |  If. 

"  News  arrived  the  following  di\"that  the  6-inrh  Cooke 
O.G.  of  30  feet  focus  would  arrive  by  the  Athrnif  on 
April  14,  and  arrangements  were  made  for  its  disputch 
to  Port  Davey. 

'*  \  telegram  was  also  received  from  Mr.  J.  Short,  of 
Sydney  Observatory,  in  answer  to  an  invitation  to  set  up 
I  his  instrument  alongside  of  ours,  in  which  he  said  that  he 
i  was  awaiting  Government  sanction,  and  would  be  glad  to 
join  us. 

I  Finally,  on  .\pril  9,  the  ll'ainui  arrived  from  Melbounvr, 
and  all  our  instruments,  tents,  timber,  ironmongery,  food, 
drink,   clothing,   and   a   whale-boat   were  put  on  board. 


Vii..  I. — The  Country  abent  Hix»>n  Potnt.  lb«  ute  of  ihr  Eclipse  Camp. 


instruments  he  took  out  with  him  for  the  solar  eclipse. 
It  will  be  remembered  that  the  observing  station  he 
chose  was  iwar  Fort  Davey.  and  he  selected  a  small 
island,  called  Hi.xson  Point,  for  the  actual  site  of  the 
camp.  The  accompanying  illustration  (Fig.  i>  indi- 
c;ites  the  position  of  this  island  in  relation  to  the 
neighbouring  countr)',  and  is  from  a  photograph  taken 
tow.irds  the  »-a>t  from  Morning  Hill. 

.Mr.  .McCUan  ha>..  however,  sent  an  intermediate 
letter,  which  will,  no  doubt,  be  read  with  considerable 
interest,  describing  the  first  week's  operations  from 
the  time  of  the  arrival  of  his  entire  party  by  the 
ir<iiiti<i  on  .\pril  7.  with  their  whole  kit  and  instru- 
ments. This  account  shows  vividly  the  strenuous  life 
which  the  party  had  continually  to  undergo  during  the 
initial  stages  of  their  settlement,  and  in  a  letter  Mr. 
McClean  states  that  so  far  "  this  trip  is  a  triumph  of 
matter  over  mind,  as  the  latter  has  not  had  a  look  in 
vet,  and  never  would  have  if  it  were  not  for  the 
muscles  of  the  party." 

The  accompanvintr  illustrations,  from  photographs 
taken  by  Mr.  H.  Winkelmann.  will  serve  best  to  show 
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altogether  about  140  cases  and  packages,  and  we  left 
Hobart  at  q  p.m. 

"  The  'ollowing  morning  we  entered  Port  Davey  in  .i 
sirong  snuth-west  wind  and  a  heavy  swell,  but  as  soon 
as  we  passed  the  Breaksea  Islands  the  sea  became  calm, 
and  the  landing  was  effected  without  trouble.  One  of  the 
ship's  boats  took  the  instruments  and  cement  to  the  foo: 
of  liixson  Point,  where  they  were  hauled  up  the  low  bluff 
on  planks  by  block  and  tackle,  and  left  in  a  pile  covered 
with  a  largo  tarpaulin  until  they  could  b«-  carried  to  thf 
olx.Tvatory   site.    Our   whaK-boat   look   the  camp  equip- 

I  menr  up  the  cove  to  where  a  small  stream  ran  througli 

,  .1  clump  of  bush,  and  h'T<'  we  set  up  our  tents  after  th>- 

'  steamer  left.  The  landing  was  done  between  0.30  a.m 
and  3.0  p.m.  with  the  h'-lp  of  some  of  the  ofticers  atwJ 

I  crew  of  the  W'ainui  and  two  miners  who  were  hunting  in 
the  neighbourhood.    Tli-^  wfathcr  all  the  time  was  line, 

j  but  rain  started  in  th<'  evening  after  we  had  set  up  three 

'  tents,  in  which  we  spent  the  first  night. 

j  ■"  The  lollowing  day  we  completed  the  camp  and  cut  a 
path  some  too  \ards  long  through  the  bush  with  the  help 
of  the  two  miners,  who  later  continued  it  on  through  the 
j-foot  scrub  to  the  observatory  site.    \Vc  then  set  up  the 

,  instrument  tent  clos<-  to  the  sit*  of  the  observatorv-,  but 
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on  Thursday,  April  14,  we  had  to  remove  it.  as  ihr 
strength  of  the  wind  was  so  great  that  even  with  additionni 


that  the  members  of  the  expedition  chose  to  do.  But 
this  was  not  to  be,  for  on  finishing  lunch  we  saw  an 


guys  the  whole  thing  thrcatmt-J  to  collapse,  and  «vc  cut    ominous  smoke  cloud  across  the  sky,  and  from  the  top  of 

the  bush  found  that  the  scrub  was  abLa2e  close  to  th? 
instrument  tent.  As  we  came  up  the  fiag-pole  collapsed, 
but  by  much  beatine  we  kept  the  flames  from  the  t>-nt. 
Within  6  feet  of  it  Worthington's  cases — happily  empty — 
were  burning  furiously,  and  the  large  case  for  the  dark- 
slide  of  the  spectrograph  was  a  mass  of  flames,  as  into  it 
had  been  put  all  the  straw  packing  from  three  other 
cases. 

"  Having  got  the  fire  under  control  near  the  instrument 
tent,  half  the  party  were  drafted  off  to  prevent  it  reaching 
the  camp,  and  later  all  but  two,  who  were  required  tu 
watch  the  smouldering  remains  on  the  top  of  the  hill  and 
the  line  of  ftrc  in  the  nci(<hbourhood  of  the  cases  still  at 
the  landing  place.  In  spue,  however,  of  the  efforts  of 
these  six,  the  fire  reached  the  bush  within  60  yards  of 
c.imp,  and  it  was  only  due  to  the  constant  wet  weather 
of  the  previous  week  that  it  stopped  there,  as  the  treefc 
were  so  saturated  that  nothing  could  burn  them.  Most  of 
the  camp  equipment  was  quickly  moved  to  the  shore  to 
be  covered  with  a  wrt  tent-fly,  and  food  was  placed  in  the 
whalc-boal,  but  happily  these  precautions  were  not  neces- 
sary. A  constant  inspection  was  kept  of  the  still  smoulder- 
ing hillside,  and  at  6.30  a  fresh  blaze  started  on  the  edge 
of  the  bush  close  to  the  bay.  This  was  temporariU 
overcome  by  beating  and  by  buckets  of  water ;  but 
the  soil  was  red-hot,  bein^  peat,  and  only  constant 
attention  and  lengthy  ram  can  put  it  out.  In 
addition  to  this  there  has  been  a  small  peat  fire  the 
whole  time  in  the  bush  within  50  feet  of  the  dining  tent, 
which  has  been  watched,  but  not  considered  dangerous  until 
now. 

"  The  result  of  the  fire  is  that  two  of  Worth- 
ington's cases  have  been  burnt  and  one  of  mine, 
and  tfie  legs  of  Worthington's  equatorial  have  been 
singed.  The  fire  was  round  more  than  two  sides  of 
the  instrument  tent,  and  within  4  feet  of  it  at  one 
point. 

Fic.  2.— Culling  »  piwh  to  rcMcd  ihe  Kclipw:  Lainjj  uomihe  »huie.  "The    spectrograph    dark-slidc    had    already    had  one 

narrow  escape,  as,  soon  after  it  left  Watson's  workshop, 
a  rectangular  space  in  the  middle  of  some  low  bush  where  the  building  was  burnt  to  the  ground,  and  now  its  case  ik 
ihere  was  very  lair  shelter.  Our  camp  consists  of  a  destroyed  by  fire  the  day  after  it  was  unpacked.  It  was  a 
dining  tent  u  feet  square,  a  dark-room  tent  0  by  9  feet  near  thing,  and  as  we  came  up  the  hill  wf  experted  to 
with  red  lining,  three  sleeping  tents 
9  by  12  feet  and  two  of  8  by  10  feet, 
situated  on  both  sid>-s  of  a  small  stream 
on  a  sitn  cut  out  of  the  bush,  and  at 
the  head  of  a  small  bay. 

"  Then  it  was  necessary  to  cut  a 
path  from  the  top  of  the  hill  to  the 
instrument  cases — some  Joo  yards  of 
very  bad  ground — and  carry  the  cases 
up.  This  was  done  mostly  by  four 
persons  on  two  timbers  i  inches 
square,  but  some  of  the  siderostat  parts 
proved  too  heavy,  and  had  to  be  left 
until  they  could  be  unpacked  and  pl.tced 
directly  in  position.  .Mso  the  case  con- 
taining the  large  dark-slide  for  thf 
spectrograph  had  to  be  unpacked  in 
ixiu,  and  the  dark-slide  alone  required 
two  persons  to  carry  it. 

"  During  the  whole  of  the  week 
there  was  bad  weather,  nearly  always 
cloudy — night  and  day — always  wind, 
and  frequently  rain,  so  that  the  founda- 
tions for  the  siderostat  and  coelostat 
had  to  be  oriented  by  compass  only. 
.^11  the  sand  and  water  for  the  concrete 
had  to  be  carried  up  from  the  stream 
by  hand — a  quarter  of  a  mile  uphill — 
which  was  a  big  additional  I.-ibour,  but 
stone  was  quarried  on  the  hill.  Finally, 
on  the  Sunday  morning  (April  17),  the 
foundation  of  the  siderostat  was  com- 
pleted, and  all  but  seven  rases  were  on 
the  top  of  the  hill,  and,  after  the  severe  physical  work 
of  the  last  seven  days,  we  proposed  taking  a  half- 
holiday    for    fishing   and    washing   clothes,    or  anything 
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Fig.  v~CarTyi  iii  lli ;  iiitirunicm  ctue«  irum  itae  >horr  10  the  ca»ip  on  tlx  bill. 


leave  by  the  Viainui  the  following  dav  without  instruments 
or  kit." 

\\ll.I.I.\M    J.    S.  LOCKYER. 
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I  I'ON  th'!'  rrcoinmcndation  of  tlie  N.uiunal  A.ail'aiy  uf 
Sci'-ncfs  ..li  '.li.'  -l  iilttd  State'.,  tii*:  riu'^t->:s  of  Columbia 
College,  N«w  York,  have  awarded  the  Barnard  medal  tor 
meritorious  service  to  science,  for  the  five-year  period  end- 
ing \s\'M  !h  year  1909,  io  Prof.  Ernest  Kin!ierford, 
F.K.S.,  Langworthy  professor  of  physics  and  director  <if 
the  physical  laboratory  in  the  Univer^ty  of  Manchester, 
for  meritorious  service  to  science  resulting  especially  from 
his  investigations  of  the  phei>omena  of  radio-active 
mat'-ri.ils.  I'hf  m<dal  is  "  of  gold,  nine-tenth*  fine,  of  the 
bullion  value  of  not  less  than  two  hundred  dollars." 
Previous  awards  of  the  medal  are  :->i895»  Lord  Rayleigh 
.ind  Sir  \Vi!!:-iii  R  ui-^  iv :  1900,  Prof.  W.  C.  von  R«atgefl ; 
M-  Henri  Becquerel. 

Th8  death  is  announced  of  Prof.  Louis  RalTy,  who  for 
iw. in\-si.x.  years  was  on  the  staff  of  the  I'niversity  of 
Paris.  Since  1904  Prof.  Kafiy  occupied  the  chair  of 
analyirfs  and  geometry.  At  the  funeral,  orations  were 
drlivcred  by  Pr<^f.  Pnut  Appell.  de.nn  of  the  faculty  of 
sciences  in  the  University  of  Paris,  and  by  Prof.  Uricard, 
president  of  the  Paris  Mathetnatical  Society. 

.An  rnational  Hygiene  Exhibition  is  to  be  held  a) 
Dresden  from  May  to  October,  1911.  The  exhibition  will 
include  five  sections;  the  scientific,  the  historical,  the 

jMipular,  sports,  and  industry.  The  scientific  section  will 
aim  to  prcffn?  a';  lompletely  as  possible  a  picture  of  the 
science  of  li.;;!'!  '  .  The  general  secretary  for  the  scientific 
department  is  Dr.  Weber,  member  of  the  Imperial  Board 
of  He«lth»  Berlin. 

We  regret  to  announce  the  death,  at  College  Placr. 
Camden    Town,    on    Ju.ir  in    his    one  hundredth 

year,  of  Mr.  E.  Gerrard,  formerly  on  the  staff  of  the 
British  Museum,  and  founder  of  the  well-known  firm  of 
taxidermists  in  College  Place,  Camden  Town.  Mr. 
Oerr.'jrd.  who  was  born  on  October  ao,  1810,  joined  thf 
Itritish  Museum  as  special  attendant  to  Dr.  J.  E.  Gray  in 
>l»4i,  and  for  many  years  had  charge  of  the  osteological 
collections.  He  was  the  author  of  flie  "  Catalogue  of  the 
Biines  of  >fnmmalia  in  the  British  Museum,"  published 
in  itl02.  .After  fifty  years'  service  in  the  museum  Mr. 
Gerrard  retired  in  t896. 

Ix>Kt>  f  KKWE,  Secretary  of  State  for  the  Colonies,  ha> 
uppointcd  a  committee,  formed  of  representatives  of  the 
Colonial  Office  and  of  the  Natural  History  Branch  of  the 
nt:ti..h  Museum,  to  con^idrr  the  protection  of  plutnago 
biiUA.  The  main  object  in  view  is  to  consider  to  what 
extent  it  may  be  practicable  to  prevent,  either  by  legisla- 
tion or  by  departmental  control,  the  indiscriminate  slnuchf  .  r 
01  !<uch  birds  now  prev.Tlent  in  certain  parts  of  the  iilmpire. 
Ai-tton  of  this  nature  can  be  effectual  only  by  the  coopera- 
tion of  the  Governments  oi  all  the  countries  included  in  the 
British  Empire,  and  it  is  hoped  that  this  may  be  obtained. 
Ih-  li. lines  of  the  eommittce  will  be  published  in  due 
i.oitr*f.  .\  provisional  meeting  of  the  members  has  been 
held  alrendy. 

The  ninci\ -third  annual  mectir.f*  uf  Swks  Socielv 

of  Natural  Sciences  is  to  be  held  this  year  at  B&le  on 
September  4-7.  During  the  meeting  lectures  will  be 
delivered  by  Prof.  VV.  Ostwatd,  nf  \j\-.<7\^ ;  Prof.  K.  von 
Dry  galski,  of  .Vlunich  ;  Prof.  1'.  Guye,  of  Geneva  ;  Dr.  L. 
Kollier.  of  Zurich;  Prof.  \.  Ernst,  of  Ziirich; 
Dr.  Paul  Sarasin,  of  Bile:  and  Dr.  H.  G.  Stdtltn, 
of  Bile.  The  Swiss  Societies  of  Botany,  Chem- 
istry. G'-nir,-^.,-.  Physics.  Zoology,  and  Mathematics  will 
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meet  at  B&le  at  the  same  time.  The  secretary  for  ^ 
meeting  is  Dr.  K.  G.  StehUnt  Museum  of  Natural  Histm, 
.Xugusiinergassei  BUe;  from  whom  all  infotnuitsM  may  br 

obtained. 

On  Mund.iy  last,  June  10,  at  the  invitation  ol  ihe  l^J 
Mayor  of  Birmingham,  a  meeting  of  the  most  proadnest 
naturalists  of  the  ci^  was  heM  in  the  Council  House  l» 
conrider  the  establUtunent  of  a  Natural  History  Museun. 
The  Lord  Mayor,  in  opening  the  meeting,  stated  that  ih^ 
City  Council  is  willing  to  allot  considerable  space  for  » 
natural  history  raiiseumi  but  cannot  undertake  to  provide 
till-  rollcrtions.  Sir  Oliver  Lodge  moved  "  that  this  met- 
ing h'-artily  approves  of  the  esuiblishment  of  a  natur . ! 
history  mus<-um  worthy  of  the  city."  In  the  course 
an  interesting  speech  he  remarked  that  the  study  of  natursi 
history  is  of  special  value  to  town  citiaens,  and  it  tias 
become  mor^  'tlfTicult  to  carry  on  the  study  save  by  ^uch 
means  as  the  met^ing  had  a«»«uibled  to  promoT-. 
Birmingham  is  a  great  dty.  and  caib  well  afford  a  ratutal 
history  as  well  as  an  art  muscuan.  Sir  George  H. 
Kenrick  seconded  the  tnotiwi.  He  emphasised  the  respomi- 
bilify  that  rest*;  on  iiidividual  effort  to  make  the  musmni 
a  success.  He  laid  particular  stress  on  the  value  of  a 
library  attached  to  the  museum,  and  well  stocked  with 
books  dealing  with  the  subjects  illustrated  only  p^rh  ij» 
partially  in  the  galleries.  .Alderman  Beale,  chairman  •:<( 
the  Art  Gallery  Committee,  and  other  speakers,  includini; 
Prof.  Carlier,  strongly  advocated  the  formation  of  1 
museum.  If  the  City  Council  carries  out  its  Intention  of 
allotting  the  space,  there  \v"!l  .ipp.T rf  ;i'1v  be  no  dlfRcuky  -o 
filling  it,  to  the  great  advantage  of  all  branches  of  th* 
community.  An  InfitientUU  committee  was  formed,  and 
the  motion  wai  carried  unanimously. 

Tub  council  of  the  Association  des  Ingtoieurs  electrkicm 
sortie  de  I'Institut  dlectrotechnique  Montefiore,  Li^ge,  has 

issued  the  cond'tinns  w'lii  h  \v:tl  ;.;ov. ni  tiir  triennial  atvard 
of  the  pri2e— the  "  i-ondation  George  .Montefiore  " — which 
is  to  be  awarded  for  the  first  time  in  1911.  The  prize  will 
be  the  accumulated  interest  on  150,000  francs  in  Bclgiar. 
three  per  cent,  funds,  and  is  to  be  given  for  the  bra: 
original  work  in  French  or  English  on  the  scicni:- 
advance  and  the  progress  in  the  technkal  appiicatioos  U 
electricity.  The  last  date  for  the  leceptien  of  works  le 
be  submitted  to  th:?  eomnn'ttec  of  award  15  March  31,  jgti. 
Competitors  should  address  M.  Ic  Secretatre-archiviste  de 
la  Kondation  George  Montefiore,  k  I'H^l  de  l*AssodatieCi, 
rue  St.  Gilles,  31,  Li<ige. 

Tub  annual  report,  dated  M^  13.  of  the  Society  lor  the 
Astrommiical  Study  of  Ancient  Stone  Momments,  Oire* 

wall  Branch,  show?  inc rea'^inj,'  'nterest  in  tliv-  nork  under- 
taken. The  '*  most  importam  excursion  the  society  has 
ever  had  "  was  made  on  July  16,  1909,  to  the  WoiAiia 
Circles.  The  leading  object  icqit  in  mind  is  to  follow  up 
some  preliminary  observations  of  monuments  with  a  mere 
detailed  cxaniin.inon,  with  the  sure  result  of  discoverini! 
features  which  at  the  first  visit  escaped  attention.  A 
striking  feature  of  the  kind  Is  reported  from  Tregaseel  lad 
Wendron.  The  summer  meeting  thi?;  v»ar  was  held 
at  Boskednan  Circle,  .Mad:  on,  an  June  17.  TN- 
treasurer's  report  shows  an  increasing  balance  in  hind 
The  president  is  the  Right  Hon.  Viscount  Falmouth,  snd 
the  honorary  secretaries  Mr.  Henry  Thomas  and  Mr.  H. 

Bolillio. 

A  coaaiapoNiWKT,  after  hiving  a  swarm,  noticed  certsp 
bees  standing  on  the  ledge  before  the  entrance,  tvpSi\ 
moving  their  win^.   It  may  be  observed  that  whM  msnr 
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bees  behave  in  this  way  they  act  ai  a  lure  to  tbo«  out- 
side the  hive,  and  that  each  bee  elevates  the  tip  of  hrr 

;iI>do(nc|;,  ,1111!  lAfK.i-.!',  .1  .T]!!'  tln'ir,  -iUinf'-iJ  hffiVMr' 

the  tilth  and  tht  »i.\Ui  Uorsai  Mgmcnts.  llii-^  rumbjan. 
gives  off  a  pungent  sd-nt,  which  the  waviniJ  <>(  ibcj  winjl' 
disseminates ;  no  doubt  the  scent  attracts  Uxs  that  have 
lost  their  way  to  the  entrance.   A  bee  that  has  had  a 

difticulty  in  finclir^'  tl  .  enlraiicr,  b«-forc  she  pass('^i  into 
the  hivf,  si.inds  iut  a  short  whil<-  on  the  alighting  board 
to  fan  and  expose  hir  srcnt  nifmbranc.  Thus,  when  many 
bees  are  u(icertain  about  the  position  of  the  entrance,  thkey 
are  attracted  there  by  the  scent.  A  description  of  this 
stt-nt-prfKlucinf;  or^^n  i.f  r!i.^  worker  honry-bc«,  and  the 
vibration  of  the  wui^s  to  rtliiili  our  corrrspondrnt  ref'?rs, 
will  be  found  in  Mr.  F.  W.  L.  Sladen's  "  Qu<M?n-Rfaring  in 
England,"  published  at  the  oiiice  of  the  British  Bee 
Journal,  ay  Bedford  Street,  Strand,  W.C. 

A  s-AriuN  tL  cotninittee  («f  whicb  the  Ring,  when  Prince 
of  Wales,  acted  as  lioaoraiy  diaiftnan),  representative  of 
the  colonies,  of  the  Navy,  of  the  shipping  industry,  and  of 

the  learned  societies,  has  bf^n  formpd  uikI't  th'/  .ni-^viH':  s 
of  the  British  Empire  League  to  secure  th»;  erection  in 
London  of  a  memorial  to  Captain  Cook.  It  is  a  reproach 
to  the  nation  that  no  recognition  should  have  been  paid 
to  the  memory  of  a  man  whose  intrepid  'Explorations  re- 
sulted in  such  notable  addit'isns  to  tli^-  Bri;is!i  Dominions, 
and  whose  scientific  work  has  been  of  the  greatest  value 
to  mankind.  l""or  the  purpose  a  fund  of  at  least  ^oooi. 
wilt  be  needed,  to  which  the  committee  now  invites  con- 
tributions. Nearly  one-third  of  this  ammint  has  been 
sub?<  ilh  d  by  members  oT  tli.  i  ommittee.  Cheques  shou!J 
be  crossed  Robarts,  Lubbock  and  Co.,  and  made  payable 
to  the  trcasuicr.  Lord  Brassey,  G.C.B.,  a4  Patlc  Lane, 
London,  \V. 

Tub  interesting  speeches  made  on  the  occasion  of  the 
pcesentation  of  a  marble  bust  of  the  late  Dr.  John  Hopkin- 
aon,  F.R.S.,  to  the  Institution  of  Electrical  Engineers  on 
November  ti,  1909,  are  printed  in  the  journal  of  the 
institution  (vol.  xliv.).  In  )naking  the  presentation  on 
behalf  of  his  mother,  Prof.  B.  Hopkinson  did  not  claim 
too  much  when  he  said  th.it  "  so  Song  as  dyn.tmos  arc 
made,  so  long  will  the  designers  of  such  niacbioery>  and 
the  inventors  of  new  forms  of  it,  have  first  to  matter  and 
[hf-n  to  use  the  fundamcnt.il  prin>!pl''i  which  my  father 
I  1  fl  down."  Mr.  \V.  M.  Murdey,  president  of  the  institu- 
uon.  in  expressing  the  thanks  of  the  council  and  members 
to  Mrs.  Hopkinson  for  the  gift,  pointed  out  some  of  the 
lundmarks  laid  down  by  Dr.  Hephinson  in  connection  with 
the  ':1> A'elnpment  of  elt.ctrlkMl  cnf;intr>rin^j.  Dr.  Hopkinson 
not  only  raised  the  knowledge  of  the  dynamo  froui  chaos 
into  engineering  and  scientific  order,  but  also  made  valu- 
able contributions  to  subjects  ol  purely  phyacal  interest. 
He  was  distinguished  as  an  Imrastlgator,  inventor,  and 
teacher,  and  the  marble  bust  at  the  Institution  of  Elrctrlcal 
Engineers  will  remind  all  who  see  it  of  a  hfc  to  be  emulated 
as  Well  as  honoured. 

Tub  third  annual  exhibition  of  ihc  Society  of  Colour 
Photographers  is  now  open  at  34  Wellington  Street,  Strand, 
;ind  will  close  on  July  9.  There  is  manifest  a  general 
levelling  up  in  qualiQr,  and  many,  such  as  Mr.  HoUyer's 
three-colour  eolletypes  and  Mr-  Clifton's  three-colour  carbon 
prints,  •ihow  wh.tt  skilful  manipulation  can  do  wi:li  uiL-iIiodv 
that  allow  nuK  h  .%cope  for  error.  .Among  the  traniparciiiiirs 
by  the  autOLhrome  and  similar  processes  arc  several 
examples  on  the  new  "  Dufay  "  plates.  The  Thames  Plate 
Company  Is  bold  enough  to  show  four  duplicktes  made  from 
the  same  negative,  and  though  any 'one  alone  might  perhaps 
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be  accepted  as  satisfactory,  the  slight  differences  between 
the  colours  in  die  four  prints  demonstrate  in  an  interesting 

■.v.iv  the  diffirulty  of  making  two  vidotir  phoroL;i .'<p1i^  •exactly 
.ilikf-.  Mes>rs.  Mees  ijnd  Pledge  show  an  inUrtsliiig  scries 
of  plMNOmicro^aphs  of  eight  different  kinds  of  three-colour 
screens,  with  various  spectra  and  resolving  power  tests  of 
eoloor  plates.  Dr.  Mees  also  diows  one  of  Mr.  Ives's  new 
coloring.  I  s.  Th'-  .  xhlbition  presents  in  a  smatt  sp.ice  an 
excelleiit  summary  of  the  present  condition  and  jioibibilities 
of  colour  photography  from  a  practical  point  of  view, 
together  with  many  analytical  results  of  especial  interest  to 
the  scientific  student. 

Thb  seventy-eighth  annual  mectinj^  of  the  British 
Medical  Association  is  to  be  held  in  London  on  July  ss^. 
The  main  business  of  the  congress  will  be  done  in  sections, 

which  are,  with  their  presidents,  as  follow?;  :-  ■;in;eslhetiLs, 
Dr.  I'.  \V.  Hewitt,  M.V.O.  ;  anatomy.  Prof.  .Arthur  Keith; 
bacteriology,  Dr.  C.  J.  Martin,  F.R.S.  ;  dermatology.  Dr. 
P.  Abraham;'  diseases  of  children,  Ur.  A-  £.  Garrod; 
gyna-cology  and  obstetrics.  Dr.  Mary  Scharlieb;  laryngo- 
I  i^ij .  Mr.  H.  Tilley ;  ntedical  sociology.  Dr.  J.  .A.  Mac- 
donald ;  medicine,  Dr.  R.  W.  Philip ;  navy,  army,  and 
ambulance.  Colonel  .A.  Clark ;  odontology,  Mr.  J.  II. 
Mummery;  ophthalmolog)',  Mr.  C.  Higgens;  otolog)'.  Dr. 
E.  Law;  pathology,  Mr.  S.  G.  Shattodc;  pharmacology 
and  therapeutscs,  Prof.  A.  R.  Cushny,  F.R.S.  ;  physiology  , 
Prof.  \V.  H.  J  hompson ;  psychological  medicine  and 
neurology.  Dr.  T.  B.  Hyslop ;  radiology  and  medical  elec- 
tricity. Mr.  J.  M.  Davidson;  State  medicine,  Sir  William 
Foster;  surgery.  Sir  Victor  Horsley.  F.R.S. ;  and  tropical 
1:1.  <I;i  ine,  I>i-.  1".  M.  Sandwith.  The  address  in  medicine 
I  will  be  delivered  on  July  3y  by  Dr.  J.  Mitchell  Bruce,  and 
the  address  in  surgery  on  July  38  by  Mr.  H.  G.  Barling. 
I  The  second  annual  meeting  of  the  Medical  Library  Associa- 
tion, under  the  presidency  of  Prof.  Oster,  will  be  held  on 
the  morninf;';  of  Jul\  i~  .ind  28,  at  which  p.ipcrs  will  be 
re^d  dealing  with  maticrb  hkely  to  t>e  of  practical  interest 
and  assistance  to  medical  librarians,  members  of  library 
committees,  and  readers.  It  is  also  intended  to  hold  a 
>  bibliographical  exhibition  in  connection  with  this  meedng. 

1  The  Horninian  .Museum  at  Forest  Hill  continues  tO 
advance  in  popularity  and  in  the  interest  of  its  collections. 
In  the  ethnological  department  the  most  important 
accessions  duriii}^  the  past  year  have  been  ro'.li  t  ;ii.ns  from 
the  north-west  of  North  America  and  the  Eskimo  region, 
and  a  series  illustrating  the  structure  of  the  anthropoid 

(apes.  Airangsmenta  have  also  been  made  for  a  good  series 
of  tllustradve  lectures.  In  that  of  natural  history  some 
pro^n-',';  has  been  made  in  ioll';c!;nf,'  a  si-ries  d^jsrtib'iif;  the 
structural  adaptations  of  imimals  to  the  chief  modes  of 
progression,  and  increased  aocommodation  for  vivaria  and 
aquaria  has  been  provided. 

Tms  Salional  Geographic  Uttgasitu  for  April,  under  the 
title  of  "  The  Spirit  of  the  West."  continues  the  graphic 

and  xvcll-illustrated  series  of  articles  by  Mr.  C.  J. 
Hlanehard,  of  the  United  States  Reclam.iiiua  Department, 
on  the  extensive  works  completed  and  in  progress  for 
extending  irrigation  in  the  Mississippi  Valley.  Thirteen 
million  acres  now  produee  harvests  valued  at  5e,ooe,eoef., 
and  support  more  than  300,000  families  at  prpsrrit.  wirh 
hopes  of  large  increase  in  the  immediate  future.  One  of 
ai<j-t  iiii|yi)rtaiii  uf  Ur  s  wurks  is  the  gigantic  concrete 
dam.  said  to  be  the  highest  in  the  world,  which  bars  the 
rahon  of  the  Shoshont  ftlver  colleeting  the  drainage  from 
the  lofty  mountains  east  of  Yellowstone  Park.  This  rises 
to  a  height  of  328  feet,  slightly  higher  than  the  summit 
of  the  dome  of  the  Capitol  at  WadiingMo. 
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In  tho  s  lo.id  i.,-,u!!  for  the  present  year  o(  the  BtdUUm 
f!  .l/foi.iiK  J  o!  xh-i  Soci6t6  d 'Anthropologic  of  Paris,  Dr. 
A.  F.  Legendre  pubii«hes,an  elaborate  anthrofiometrical 
ftudjr  of  tint  strange  race,  the  Lotos  of  the  R!en  Tdi^ang 
Valley,  who  have  hitherto  been  a  puizl^^  to  <  thnolofjists. 
In  Spite  of  thv  ilomination  of  the  Chinese,  who  have  taught 
them  many  vices,  such  as  alcoholic  drinlcingi  they  preserve 
some  aoMSure  of  iiulepctMleiwe,  and  in  ooaseqiwiwe  of  the 
ill'treatment  to  which  thev  are  accustomed  they  an  so 
SLSp!<'ou<  <if  <ti at'.Ri^TS  that  thcr'''  is  much  difFintlty  in 
investigating  their  ethnical  charriLteristics.  ihey  seem  to 
hiive  decided  affinity  with  the  Tibetan  stock,  but  they  conn- 
trine  certain  negroid  characters  with  a  curious  fairness  of 
skin.  Dr.  Legendre  does  not  venture  to  give  a  deddcd 
opinion  on  their  origin,  but  the  elabor-itc  measurements 
which  he  supplies  will  greatly  assist  in  the  solution  of  the 
pfohlem. 

In  reference  to  the  confirmation  of  tho  exl^te;!'-  of 
pygmies  in  New  Guinea*  referred  to  in  Nature  (p.  433),  it 
shouM  have  been  noted  that  Dr.  A.  B.  Meyer  in  1908 
wrote  ("  Die  Papuasprache  in  Niedcrlilndisch-Neuf^inea," 
Globus,  Bd.  jtciv.,  p.  192) : — "  The  question  whether  the 
r.ipL:.'in<i  are  a  iiniforin  rac'";  with  a  prea:  brt  iulth  of  varia- 
tion or  a  mixed  race  was  pronounced  by  me  to  be  not  yet 
ripe  for  dedslon  (*Negrttaa.*  1893.  S7,  and  1899.  87). 
Now,  however,  after  Ray's  discovery  of  the  Papuan 
liii(;ui«tic  family.  I  incline  to  the  view  that  they  are  a 

ni:\e(.l  rac  e  of  '  N' ;;ri:o5  '  and  .Ma!.i\s  fin  tie-  wider  S'  tl--ci, 

I  am  eagerly  looking  forward  to  the  exploration  of  the 
interior  of.  the  great  iriand,  when  here  too  the  Negrito 
element  may  perhaps  bo  brought  to  light  in  its  old  and 
more  constant  form  as  stilt  existing  in  the  Philippines, 
Andaman!  and  SCaloldta." 

In  thf  April  juunher  of  IU"tnctriK-(i  tliL-re  is  an  article 
by  Prof.  Karl  Pcaison  oji  "  Darwir.ism,  UioiiiLtry,  and 
tome  Recent  BioIoi<y."  The  article,  which  apparently  is 
to  be  continued  in  the  next  iasuei  is  a  general  criticism  of 
recant  bToli^eat  work  in  which  more  or  less  inadequate 
»tatt=;tlcal  methods  have  been  used,  with  unfortunate 
resultii,  but  the  greater  part  is  devoted  to  a  useful  dis- 
cussion of  some  of  the  difTicuIties  tliat  aris*-  if  rhe  theory 
of  "  pure  lines  "  is  accepted  in  its  most  stringent  form — 
f.e.  the  hypodieais  that  there  ii  abiotutely  no  individual 
inheritance  within  the  "  pure  line.**  At  Prof.  Pearson 
correctly  points  out.  if  this  conception  wer«  true  the  corre- 
lation between  ofTsprin;^  ar.d  parrnt.  a:id  that  hetW'-en 
oilspring  and  grandparent,  would  be  the  same  in  any  case 
in  which  iIm  rvproduction  was  mon»Knial.  The  work 
of  Warren  on  Daphnia  and  on  Hyalopteros,  and  that  of 
Johannsen  himself  on  Phnseolus,  Indicate  that  this  la  not 
the  case,  the  grandpar' ulal  roetVu  i'nt  hein:;  very  distinctly 
smaller  than  the  pareiuai  co«tlicient.  The  fact  that 
Johannaent  Raymond  Pearl,  and  Jennings  have  failed  to 
find  any  sensible  aOect  of  selection  within  the  pure  line 
■nay  probably  be  ascribed  to  the  fact  that  fltey  have  all 
le .  n  worUinf^  with  characters  for  which  the  coefficient  of 
inheritance  is  exceedingly  low;  to  arrive  at  an  appreciable 
result  a  character  should  be  Mhcted  for  which  ti>e  Inherit- 
ance is  relatively  high.  In  any  enae,  of  eourae»  it  remains 
true  that  for  breeding  purposes  it  will  be  much  better  to 
select  by  the  method  of  pure  lines  than  by  scltction  of  the 
characters  of  individuals,  but  the  cflect  of  »clcction  of 
individuals  from  the  mass  of  the  population  is  of  «tal 
iniportanrt-  for  th-   the:if>  of  ev-iiiition. 

In  the  June  numUer  of  t!ie  Selbutne  Mag^^me  Mr.  G.  S. 
Iloiilger  directs  attention  to  the  enormous  crop  of  seeds 
boine  by  many  pirns  in  England  in  the  spring  of  19091  the 
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abundance  of  the  crop  being  attribute  to  the  fine  autumn 
of  1908  and  the  sunny  character  of  the  followint;  spriag 
The  species  which  produced  ttte  seed  is  the  smooth-lea*ed 
efan  IVImms  gfabro).  the  commoa  V.  sttrcwlosa  («r 
eampestris)  being  infi-rfi!';  in  this  country.  To  the  sam* 
issue  Mr.  J.  Buckland  contributes  an  article  on  ibe 
slaugjhtQr  of  agreta  for  the  aaka  of  thdr  phiaiage. 

^Tr.  N.  N.  WoROMCIIlN  contributes  to  th.  V-.-nr-  :il 
section  (parts  lit.  and  iv.,  i<>09)  of  the  Trai'ju.v  d>  la 
Socidt^  dcs  Naturalislcs  de  St.  P^tersbourg  a  list,  with 
descriptions,  of  Rhodophycea  collected  in  the  Black  Sea. 
The  number  of  species  amounts  to  nlnety-seven,  of  which 
PnS  s'phonia  and  Crram'tim  supply  twelve  and  t-r.  r»- 
sp«tiivfiy ;  some  new  varieties  are  distlnguishtKl.  Two 
species  are  cited  as  etitlenuc,  while  a  Laurencia  and 
Ceramium  are  noted  as  being  recorded  from  the  Atkotic 
Ocean  and  North  Sea,  Init  not  from  the  Medltemoean. 

A  Kr\  isri)  eatalogue  of  microscop> and  a(  (:e«sorieS  issu--J 

by  Messrs.  W.  Watson  and  Sons,  liigh  Holbom,  London, 
contains  descripttons  of  the  essential  worlctng  parts  and 

full  particulars  of  their  various  instruments,  r.ar-L'.i-ig  from 
the  school  pattern  to  the  niicroscopist's  van  llcurck  typ^; 
a  new  introduction  is  the  inexpensive  naturalist's  micro- 
scope intended  (or  general  use.  Great  variety  is  offered 
in  tlw  sinpe  of  objectives  and  condensers ;  for  low.po«r«r 
pliotiiniier(i^;rapl-.ii  u-''  a  scries  of  iiclosti-jrnatir  lenses  have 
hft^n  d-sif;iv(l.  w!iifh  are  used  without  eyc-pieres.  Aixet- 
I  vories  of  all  l^inis  are  listed  for  microscopists,  bactcrie. 
logi&fs,  hiolo^^ists,  and  for  commcrciaf  purpo*"'?. 

A  liE.sv  Ril  l  ION  of  a  singular  purpi- -flt.Wf  r^d  Cnitu* 
hybrid,  for  uliiLh  an  award  of  niirit  was  given  at  th* 
Temple  Show,  is  communicated  by  Mr.  R.  A.  Rotfe  ia  tfae 
Gardtner't  Chroniett  (June  18).  The  hybrid,  Cytiuux 
Dallimorei,  was  raised  in  Ki=\v  Gardms  by  ^Tr.  Oallinw* 
from  a  rrimson-winged  variety  of  Cytisus  stopaf.n,  1  rw^d 
with  pollen  of  the  white  broom.  Cytisus  a!}'u\.  <)•  10 
seedlings  obtained,  only  one  produced  purple  flowers;  itw 
ether  bore  flowers  of  a  bright  yellow.  The  purpl»  colour 
of  the  seedling  is  traceaMe  to  tlie  \arie(y  whiih  \-.  thun- 
terised  by  a  deep  crimson  pigment  in  the  wing»  .iito  a  alight 
tinge  nt  the  tip  of  the  upper  petal,  the  brown  pigment,  si 
the  author  suggests,  being  probably  a  suffusion  of  purpir 
and  yeltow.  Self*f^]Ised  plants  have  been  raised  fnm 
both  the  yellow  and  pitrpte  hybrids,  tnit.  ao  far,  the  htter 
have  not  flowered. 

Ths  steady  progress  it  Mag  made  in  the  applica- 
tion of  science  to  agricuHure  in  the  West  Indies  is  mil 

shown  by  a  comparison  of  the  Bulletin  of  the  Department 
of  .\griculturc,  Trinidad,  recently  is-sued  (No.  64.  vol.  is..'. 
with  tile  corresponding  number  for  last  year  (No.  bj,  iwi 
The  earlier  ianie  was  filled  with  short  notes,  miiny  oi 
which  were  extracted  from  other  journals,  and  did  mt 
represent  anything  in  the  way  of  original  observatioai ; 
the  notes  might  be  h<^lpful  to  the  planters,  but  they  «w 
more  of  the  nature  of  useful  hints  than  of  reasonr<i  dis- 
cussions of  the  planters'  problems.  The  present  issu^  .1 
distinct  advance.  It  contains  papers  by  the  memben  «( 
the  staff  on  Important  problems  cfMineeted  with  rubber. 
•  '  :!•>,  and  coroa-nut.  Mr.  Carruthers  discus^--?  th'-  possi- 
liiiity  of  growing  rubber  successfully,  and  points  out  thj*. 
in  spite  of  rert.iin  obvious  similarities,  there  ant  (tftjir. 
fundamental  differences  in  the  conditions  obtaining  m 
Ceylon  or  MaUya  and  those  in  Trinidad.  Chief  sfflsng 
these  is  the  supply  of  Inhour.  which  is  oiiI\'  small  in  Tri-I- 
dad ;  in  consequence,  llie  planter;,  could  not  keep 
plant.itions  anything  like  so  clean  as  is  done  in  the  East, 
nor  could  the  tapping  be  done  as  frec[uently.    It  does  oat 
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appear,  however,  that  the  dirticuliies  arc  insuperable  Mr. 
Cairuihcnt  also  writes  on  the  cacao  canker,  caused  by  a 
fungus,  probably  by  S^aria  eolorans,  but  poislbly  also 
by  others ;  Mr.  Rorer  is  working  at  thi-  problem,  and  will, 
it  is  hioped,  bn  able  dflinitely  to  allocat'  th  '  ri  ■.pt'ii>lliii;ty 
for  the  miichief.  Mr.  Korer  dettrib'-s  the  witch-bruom 
disease  of  cacao,  Mr.  Johnston  writp«  on  the  coco.i-nut 
palm  discasrs,  and  Mr.  L'ricli  on  "  frogboppers "  in  the 
sugar-vane  (Tomai^t't  ftostua.  Walk.).  Messrs.  CsrnMMly 
and  Verteuil  reconl  certain  analyses  of  local  value. 

Is  a  circular  pub!'-.Ii  1  ihi  L".S.  Departinont  of 
.Agriculture  (Nn.  iiS,  l>a:iau  Ltl  Entomolo^v)  Mr.  F.  M. 
Webster  gives  a  description  of  .1  mite  {{'ediculoidfs  veiilri- 
cosut,  Newport)  occurring  in  grain  which  pre>'s  on  tli<.' 
lame  of  the  grain  moth,  adults  of  the  barley  Jolnt-womi. 
Ike.    It  also  attacks  man,  cau.sing  an  itching  skin  rruplion. 

An  exiceUent  little  "  Guide  to  the  Preservation  of  Health 
in  West  Africa,"  by  Dr.  Straelian,  C.M.G.,  principal 
ni.  Jh  il  oflictr  of  southern  Nigeria,  has  been  published  by 
Messrs.  Constabte  and  Co.,  (<td.,  price  .  6d.  net.  It  deals 
in  simple  language  with  antiwnalarial  measures,  the  collec- 
tion and  storage  of  water,  clothing,  food,  &c. 

Ths  Bulletin  of  the  Sleeping  Sickness  Bureau  (voL  ii.. 
No.  17,  May)  cootaina  a  very  complete  scheme  of  investiga- 
tion on  the  bionomics  of  the  tsetse-fly,  Glossina  palpalis, 
which  conveys  sleeping  sickness,  and  should  be  in  the 
hands  of  all  who  desire  to  do  research  in  this  subject.  So 
much  still  remains  to  be  done  that  probably  everyone  in 
the  endemic  areas  might,  with  the  aid  of  •  sehenie  like 
this,  add  his  mite  to  our  sum  of  knowledge. 

Thb  Phiappine  Journal  of  ScitHft  for  December.  1909, 
contains  several  papers  of  considerable  medical  interest  and 

importance.  Messrs.  A.  F.  r<">r,i  ,ir,.J  r.  K.  Gilni.in  record 
>i?vr^ral  cases  of  cancer  treated  witii  a  vatcinc  "  jircpared 
by  grinding  up  a  pOftion  Of  the  tumour  removed  by  oper.i- 
tion.  The  results  seem  pramising.  Dr.  Clegg,  by  culti- 
vating leprosy  material  on  agar  in  symbiosis  with  amoetwe 
and  ilnjl'r.i  vibrios,  claims  to  hav<?  grown  ;\it  ;i -id-fast 
bacillus  which  he  believes  to  be  the  leprosy  bacillus. 

Pitop.  MiKCiiiN,  in  his  presidential  address  to  On  Quekett 

Microscopical  Club,  discusses  the  phenomena  of  parasitism 
.ninong  protozoa,  lie  concludes  that  "  in  the  origin  of 
spf'cies  among  parasites  there  are,  as  in  other  org.inisms, 
two  steps ;  first,  the  appearance  of  variations,  with  the 
resultant  disharmony  seen  In  the  lethal  forms;  secondly, 
by  a  gradual  process  of  reciprocal  adaptation  between  host 
and  parasite,  the  establishment  of  more  normal  harmonic 
relations,  associat'd  '.v.th  definite  specific  characteristics 
and  reactions  on  the  part  of  the  parasite  and  the  host " 
(Juurtt.  Quekett  Microscop.  Club,  April). 

A  RECENT  publication  from  the  Ott.iw.i  Government 
Printing  Bureau  contains  a  report  by  Mr.  £inar  Linde- 
man  to  the  Canadian  Department  of  Mines  on  Ae  iron- 
ore  deposits  of  Vancouver  and  Texada  Islands,  British 
Columbia.  Mr.  Lindoman  dwells  on  the  importance  of 
local  magnetic  surveys  in  the  immediate  vicinity  of  the 
outcrops  of  magnetite,  which  are  a  comuion  feature  in  the 
district  referred  to,  and  gives  tsiro  interesting  charts  based 
on  such  surveys.  Unless  an  appreciable  disturbing  mag- 
netic force  exist*  for  some  distance  all  round  mn  outcrop, 
Mr.  Lindemati  :hi:it;N  it  is  pretty  safe  to  COnctude  that  tiw 
extent  of  the  deposit  is  very  limited. 

In  the  Mdmoires  de  VOhserraioire  dt-  L'Ebre,  No.  4, 
the  Rev.  J.  Garcia  .Molld,  S.J.,  describes  the  equipment 
of  the  electric  section  of  tlie  Observatory  of  the  £bro, 
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founded  a  lew  years  ago.  Ihe  work — a  French  transla- 
tion from  the  Spanish— is  handsomely  illustrated,  and 
e Mends  to  more  than  lao  quarto  pages.  It  describes  the 
apparatus,  including  a  water-dropping  electrograph,  an 
L!>ter  n  itl  C  it.  1  di-^ipation  apparatus,  8  Gerdicn  instru- 
ment i'wi  .ill  ( uiiJutuvity  measurements,  a  ceraunograph. 
or  wireless  n-:. illation  for  recording  thunder$torm>,  rmd  .1:1 
caith-currcnc  apparatus.  Father  Garda  Molla  also  discusses 
in  a  practical  way  a  number  of  the  dilBcultics  encountered 
in  working  the  instruments,  and  goes  in  considerable  detail 
into  ilic  theory  of  the  observations  and  their  reduction. 
The  electrical  section  is  but  one  of  s  v'  inl,  ;ind,  so  far 
at  least  as  equipment  is  concerned,  the  observatory  promises 
to  afford  remarkable  facilities  for  the  study  of  geophysics. 

In  a  paper  enlit:  '  St  )- 111-  .^r.d  Storm-warnings  on  i!i 
German  Coast  in  the  \cati,  itH^o-1905,"  published  in  Aus 
dem  Arehiv  der  Deulschen  Sec^arte  (vol.  xx.xii.,  part  ii.). 
Dr.  L.  Groasmann  diacuasea  in  great  detail  the  storm 
frequency  for  various  seasons  and  dlstrfcts,  and  checks 
the  accuracy  of  the  signals  hoisted  by  the  Deutsche  Seewarte 
in  every  imaginable  way.  .\n  idea  of  the  labour  entailed 
in  the  investigation  may  be  gathered  from  tbe  fact  that 
storm  statistics  have  l»een  tabulated  from  some  io»MO 

,  monthly  registers  supplied  by  the  signal  stfttSodS.  The  iBs- 
•ribution  of  stornts  is  divided  into  two  principal  typ«»s. 
those  which  spread  in  a  W.-E.  direction  and  those  which 
take  place  in  connci  tion  with  dqiressions  over  north-east 
Europe  and  spread  10  the  wcatward.  About  70  per  cent. 

I  of  the  storm  phenomena  over  tbe  North  Sea  readi  the 
Prussian  co.ist,  wli"  o\i[y  sum'-  ^7  pt-r  ci^nt.  of  the  storm 
phenomena  on  the  lalter  coa.^t  also  occur  on  the  coast  of 
tile  North  S»  a.  The  success  obtained  in  warning  of  storms 
from  easterly  directions  is  not  very  satisfactory,  especially 

!  in  the  summer  months,  but  tbe  success  for  those  from 
westcrlv  din'ctions,  especially  in  the  winter  <;nn<;on,  is  very 
considerable-  These  results  agree  in  the  main  with  those 
obtaini^d  'i:  a  similar  inquiry  for  the  pnoeding  ten  years 
(Aus  dfin  Arcltiv,  1898). 

Prof.  Carl  Bari'S,  in  a  rt-part  published  by  the 
Carnegie  Institution  of  W.ishington  (pp.  vi-^83),  gives  an 
account  of  further  experimenu  on  "  Condensation  of 
Vapour  as  Induced  by  Nuclei  and  Ions."  The  report 
begins  with  a  (  'ij])'.  r  on  ;t."  nuclei  left  behind  on  the 
evaporation  of  the  pare  water  drops  which  are  produced 
in  moist,  dust-free  oir  when  a  sufficient  degree  of  SJfi-  r- 
saturation  is  brought  about  by  sudden  expansion.  The 
eoknir  phenomena  associated  with  clouds  formed  bf 
expansion — a  subject  to  which  Prof.  BartM  has  dsrated 
much  attention  in  previous  researches — are  d^alt  with 
in  a  second  chapter.  The  pr:nL-i[Ki!  .iiKii:)i>i-  Ii- i  '  >  f  ^  n 
in  the  use  of  an  approximately  monociiroinatic  souue  of 
light — the  mercury  green  light — in  the  study  of  coronas. 
The  rest  of  the  report  deals  with  the  application  of  tbe 
corona  method  of  estimating  th*  number  of  cloud  particles 
to  the  study  of  the  ions  <iu  '  rn  i  nlUiiii,  a.'i.!  rh.  d<rter- 
mination  of  the  tonic  charge.  On  the  assuniption  that 
only  the  negative  iom  are  caught  in  his  experiments,  he 
obtains  for  the  cfaat^ga  carried  by  the  ion  values  agreeing 
fairly  well  iritb  thOM  which  have  been  arrived  at  by 
other  methods.  The  object  of  the  authnj  *■,  ir.v  st:g;(t'.<»n 
was  primarily  to  test  the  accuracy  of  his  optical  method 
of  determining  the  number  of  nuclei.  An  interesting 
feature  of  tbe  ezperiineata  is  the  scale  on  wiiich  they 
were  carried  out.  Other  fAyslcists  who  have  used  the 
riKidensalion  methoil  of  mr.-isLirir.i;  the  ionic  charge  lia\>' 
worked  with  expansion  apparatus  in  which  thf  cloud 
chaml>cr  contained  only  a  fow  c.c.  of  air ;  Barus  used  a 

fog  chamber  containing  many  Utret,  the  number  of  ions 
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per  c.c.  hi  :ti^  ;iUo  i.jtfjf,  ranging  up  to  a  miiliun  ur  mori . 
The  rlvctric.1l  quantities  to  be  meanind  were  thut  of  con- 
siderable magnitude. 

Pajit  vlii.  of  the  IVrfco*«BtH«jf«i  Atr  deufscheit  physih- 
alischrn  Cni-Huluit!  i;oi.t.iiti-  :i  ijiiji.  r  bv  Dr.  H.  G.  .Miilli  r 
on  the  call ulaiion  uf  th?  Fouciiutt  currents  in  iron. 
considers  the  rn«e  of  a  cylinder  of  Iron  BuiTOUnded  by  a 
coil  through  which  an  Alternating  curteat  it  s«nt.  ;ind 
calculates  magnetic  Inductiort  at  any  instant,  t.-iking 
into  account  the  induced  currents  prodin  >  1  in  the  iron 
itself.  With  100  cjrcles  per  second  the  B-11  curves  for  low 
values  of  the  maximum  impressed  H  are  almost  identii  ai 
with  the  ordinaiy  magnetisation  curvesi  but  as  the  value 
of  H  ie  increased  the  hysteresis  loop  contracts  near  th<- 
origin.  'I  his  result  is  in  ex.iot  .iccord  with  the  f-\|).  1  - 
incnts  made  List  year  by  Dr.  II.iusr.nth,  and  justiiies  th.. 
conclusion  that  the  niagni"ti«aiiori  in  iron  responds 
instantaneously  to  changes  in  the  resultant  itiagnetising 
force* 

\S  K  received  from  Prof.  Met;  /vi  ;^,  of  St.  Peters- 

burg, a  separate  copy  of  his  paper  on  the  indices  of  refrac- 
tion of  liquids  for  electric  waves  of  small  wave-length, 
which  appeansd  in  the  April  Bulletin  of  the  Academy  of 
Science  of  Cracow.  Th*  «?!ectric  waves  were  generated  hy 
a  Riglii  (isiillator,  and  wer-  ri>  isured  by  n>eans  of  th-- 
interfcrence  produced  by  r<^tli;< -ifin  at  two  metal  surfaces, 
one  a  little  in  front  of  lif  otii.  i  .  The  measurement  g.n\< 
4-5  cm.  The  indices  of  refraction  of  the  liquids  were 
calculated  by  Fresnef's  formula  from  observations  of  the 
relative  intensities  of  the  incident  beam  .nnd  the  beam 
reflected  from  the  surface  of  the  liquid.  They  lie,  for  the 
five  liquids  tested,  between  the  indices  found  previously 
by  the  late  Prof.  Drude  for  waves  of  75  cm.  and  the 
values  for  light  waves. 

A  SBRIF.S  of  ine.Tsurements  of  the  temperatures  of  the 
metallic  filaments  of  incandescent  electric  lamps  has 
reoentiy  been  made  hy  Dr.  M.  v.  Pirani  .it  the  lamp  works 
of  Meitra.  Siemam  imd  Halske,  and  the  results  are  given 
!n  part  vil.  of  the  FrrHandfuM^eii  der  deutsckcu  pUysik- 
alischen  Gesellschaft.  The  filaments  were  of  platinum, 
tantalum,  and  tungsten,  .nnd  were,  in  general,  stranded. 
They  were  heated  in  nu  ;a>ir  gas  or  m  vacuo  either  by 
an  external  heating  coil  or  bjr  the  eitrf«nt  traversing  them, 
and  the  temperature  was  measured  by  a  standardised 
thermo-element  of  {Iw:  wire  introduced  between  the 
strands.  Up  to  a  temperature  of  1600°  C.  it  was  found 
that  temperature  (  and  current  f  were  connected  by  the 
relation  iaa -i-b.i",  where  «  and  h  are  oonitantt  and  n 
has  a  value  between  r-s  and  3'$.  This  relation  was  used 
to  r!.'term!ne  tlie  temp-iature  above  tfioo'  C.  Observa- 
tions were  also  made  of  the  "  bl.ick-body  temperature " 
of  the  filaments  by  a  standardised  radiation  thermometer 
of  the  Holborn-Kurlbaum  type  using  red  light.  T.-il)Ie<( 
are  given  of  the  resistances  of  the  filaments  up  to  tempera- 
tures just  below  th'-  nirkln^,'  [niint-,  .111.1  it  is  shown  that 
at  these  points  the  biark-body  temperatures  are  about 
150^  C.  below  the  actual  temperatures. 

Thb  quality  of  surface  waters  in  the  Unit'-d  Stat'  >,  by 
Mr.  R.  B.  Dole,  Is  the  subject  of  Water-supply  paper 
No.  Jjh,  issued  by  the  I'nitrd  States  Gefilogical  Survey. 
The  numerous  analyses  are  chiefly  of  Imal  interest,  but 
the  account  of  thft  me^ods  employed  is  worthy  of  note. 
The  highest  accuracy  consistent  with  rapidity  of  analy.M^ 
was  aimed  at,  and  an  estimate  is  given  of  the  limits  of 
.11  iii.ii  y  achieved  for  each  constituent.  The  methods  of 
presenting  the  results  of  water  analyses  are  also  discussed, 
the  ionic  form  of  statement  being  regarded  as  the  best,  as 
it  gives  a  statement  of  facts  and  not  Of  (pinion. 
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I  HE  Stunipl  uiii-direttional  ;luv.  >toam  engine  form;;  the 
subject  of  an  illustrated  article  by  Prof,  Stumpf,  of  the 
Charlottenburg  Technical  High  School,  in  Engmtetrng,  for 
June  10.  In  this  engine  the  steam  is  carried  through  Th« 
engine  in  an  uncIianjjrJ  direction.  Tli--  live  steam  is 
admitted  from  below  into  the  cover,  which  it  serves  ;<5 
jacket,  and  enters  the  cylinder  through  the  valve.  .\t  the 
completion  of  the  working  stroke  it  is  exhausted  through 
>Iot8  or  ports  which  are  provided  in  die  middle  of  the 
cylinder,  ard  .ire  uncovered  by  the  piston.  This  avoids  the 
losses  common  to  ordiivarv  ftsgines  by  the  cooling  of  the  live 
steam  ports  produced  by  the  flow  of  wet  exhaust  steam 
through  thero»  and  the  consequent  condensation  in  tiic 
cylinder.  Prof.  Stumpf  claims  that  the  remarkable 
.idvantages  offered  by  tliis  typ-  of  exlivust,  notably  thf 

,  i^reat  simplicity  of  construction,  render  th'.-  uni-direction;iI 
llow  principle  particularly  valuable  for  engines  working 
with  superheated  steam.  Stationary  and  portable  Stumpf 
engines  of  a  great  variety  have  already  been  built  on  the 

I  Continent,  and  their  mannfictare  has  been  taken  up  in 
this  country. 

CoMMBMTiKG  on  the  salving  of  the  French  8ubmer*iblf 
boat   PUiviose,    F.nf<inecring   i>'r  Ju;ic  17   states    that  tli«- 
praetice  in  all   British  submarines  is  to  have  a  diving 
dtess  for  each  member  of  the  crew  stowed  away  adjacent 
to  the  station  which  he  occupies  when  the  boat  is  sub- 
merged.    There  is  a  flexible  lead  from  the  usual  air 
service,  with  a  valve  in  1  li.s.^  pri)\-mi!y  t'l  '  .r  h  ilress.  In 
the  event  of  an  accident  the  dress  can  be  put  on  in  half 
a  minute  and  supplied  with  air  by  means  of  the  HesiUe 
lead.  A  purifier  is  fitted  to  the  draw,  wbiefa  ensuns  a 
supply  of  dr  sulRdent  to  Tast  the  man  for  an  hour  and  a 
half.    Training  of  the  m  n-.br  rs       tho  rrew  to  eff'it  r:Ait. 
in  the  Briti.sh  .service,  is  conducted  in  a  tank,  the  bottom 
of  which  is  fitted  up  to  resemble  a  submarine  boat,  and 
the  test  imposed  upon  the  pro^iective  members  of  a  crew 
is  to  plunge  to  the  bottom  of  the  tank  in  an  air  lock,  where 
he  is  required  to  put  on  the  diving  dress,  jiroceed  acrci>i 
the  tank,  ascend  the  counterfeit  of  a  conning-tower  in  a 
submarine,  and  uprn  the  hatch,  when  he  is  enabled  to 
rise  to  the  surface.   The  period  occupied  for  training  th^ 
men  in  this  Important  work  has  been  found  by  expfrienre 
to  be  not  more  than  five  day;.    .Mthou^^h  "Jv:  conditior^« 
are   not  quite  those  existing  in   a   submarin'-    after  an 
accident,  jret  the  method  appears  to  offer  the  only  likelv 
solution  of  a  very  difBcult  problem;  it  is  simple,  and 
provides,  at  any  rate,  that  each  member  of  the  crew  will 
have  a  chance  of  saving  his  life. 

We  have  re'-i  lv.  d  from  the  Ca.xton  Publishing  Crunr .'-,v, 
Ltd.,  the  first  vulume  of  "  Nature-study  on  the  iiUc^- 
board,"  by  .Mr.  W.  P.  Pycraft  and  .Miss  J.  H.  Kelman,  to 
be  completed  in  three  volumes  at  7s.  6d.  net  each.  We 
hope  to  review  the  work  when  tlie  remaining  vohimes  are 
available. 

.\  SEVKNTH  edir:  1  if  Mr.  Charles  Pendlebury* 
"  Exercises  and  E  v.iti-.in.ition  Papers  in  .■Xrithniftic. 
Logarithms,  and  Mensuration  "  has  been  published  br 
Messrs.  C.  Bell  and  Sons,  Ltd.  About  two-thirds  of  iIm 
<  ontenta  of  the  present  issue  consist  of  new  matter,  and 
the  portions  of  the  older  book  which  have  lieen  retained 
appear  in  a  somewhat  different  order. 

The  Selborne  Society  has  issued  the  third  of  a  serirs 
of  leaflets  on  the  Brent  Valley  Bird  Sanctuarx  .  This  deals 
with  curious  nesting  places,  and,  like  those  previously 
issued,  is  profusely  illustrat(rd,  having  been  reprinted  from 
Th*  CoutUry  Homt.   Copies  of  the  leaflet  may  be  obtaiaed 
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fr.ii  Mi\  \\";rrod  Mark  Wt-bb,  honorary  secrrtary  of  tho 
Selbonic  Society,  at  43  Bloomsbury  Si^uare,  W.C,  po»t 
free  f«r  thrc«  halfpenny  etninps. 

MiSSRS.    Sw.\S   SONNBNSCHEIN"   AND   Co.    Will   publish  at 

an  early  date  an  English  translation  of  "  Spiritism  ami 
Insnnitf,"  by  Dr.  Marcel  Viollet.  Thie  book  forms  part 
of    the   r.ihrary  of   Experimental  Psycholc^  and   M<  ta- 

p-ivchism  published  undrr  tho  direction  of  Dr.  Raymoii.l 
M;ir.-I.  of  Paris,  and  has  bern  tr  in-t  ri  I  I  v  Mr.  Dudli  x 
Wriljht,  editor  of  the  Atmnh  oj  i'lVi  Jiii  iW  Science. 

'I  iiF.  report  and  transactions  oi  liie  East  Kent  Scicntifii 
and  Natural  History  Society  for  the  year  ending  last 
September  have  leached  us.  The  society  is  afKliated  with 
the  British  Association  and  the  South-eastern  Union  of 
Sci'-ntili.  S'  ci.  tie?.  The  pamphlet,  which  ha*  bern  edited 
by  Mr.  .\.  Lauder,  the  honorary  secretar?'  of  the  tociety, 
eontains  an  account  .of  the  annual  meeting  in  October, 
1908.  abstracts  of  the  lectures  delivered  during  the  session, 
notes  on  the  work  done  by  the  various  sections  of  the 
•ocletyi  *aA  meful  meteorological  statistics  for  1909. 

Mr.  W.  Evoelmann,  of  Leipiig,  has  lately  issued  th'- 

third  (onlarged)  edition  of  OstwaM  and  Luther**  well- 
known  work.  "  Haml  un  l  Hulfslnuh  rur  Ausfiihrung 
physiko<h«ini»cher  Messungcn."  The  first  edition  was  re- 
viewed In  Nautrs  of  January  4.  1894  (vol.  alis.,  p.  no), 
and  the  second  in  the  issue  for  December  4,  1902  (vol. 
lnvii.,  p.  loi).  The  volume  proTTd<«  teatrher*  and  students 
with  detail*  of  apparatus  and  prartii.i;  hli;!--  on  m.nnipula- 
tion  not  found  in  any  ordinary  tr>\t-hHi  ik,  .md  the  new 
edition  claims  a  place  in  every  <;i.  iiu..il  and  physical 
laboratorj'.  A  second  edition  of  Prof.  M.  Verwom's 
lectures  on  the  mechanfsm  of  psychical  life  ("  Die 
M'X^h.Tnik  di  «  Gei<;teslcbons  ")  has  been  pijhl*Fli  -l  l>\  Mr. 
iJ.  G.  ieubiv^r,  I.eipzig.  This  little  work  appeared  in 
1907,  and  the  original  edition  was  reviewed  in  NAttms  of 
.\;>i  il  H<,  iTHt?.  (vol.  Ixxvii.,  p.  557). 

EtTalum. — In  NATt;RK  of  June  9  (vol.  IxxxiH..  p.  445), 
column  A.  line  15  from  bottom,  for  "  Thaumatocrinus  " 

(a    recent    genus>    read    *'  Traumatocrlnus  *'    (a  genus 

rliaractt-riaic  of  L'ppcr  Tria&). 


Ol'R  ASTRONOMICAL  COLUMS. 

Jlxv  A.NU  Alui'st  Meteors. — With  the  advent  of  July 
every  meteoric  obsr^vcr  is  induced  to  make  preparation  for 
die  active  campaign  which  the  season  oOers.  After  the 
middle  of  July  meteors  usually  beconte  extremely  abundant, 
and  any  patient  watcher  of  the  skies  may  record  a  plentiful 
harvest  of  meteor-trarks.  In  May  and  June  there  arc  com- 
paratively few  -shooting  stars,  and  perhaps  the  average 
horary  number  is  not  more  than  four  or  sis,  but  in  the 
two  succeeding  months  the  rate  of  appear.Tnr»>  ofton  equals 
twi-nry  or  twenty-five  per  hour. 

In  July  there  is  a  very  active  displ.-iy  from  Aquarius, 
which  app.irently  reaches  its  maximum  on  July  vf-^it 
though  till-  meteors  continue  to  fall  from  the  same  centre 
at  .ilxiut  .{JO— It  during  the  first  half  of  .\ugust — and 
in  July  there  are  many  early  T'  1  s  irfs  diqtlayed,  though  the 
latter  ar.  a  different  class  of  tniteor  to  the  Aquarids. 
lliose  which  are  directed  from  Perseus  arc  of  the  swift, 
Streaking  ordiT,  while  those  from  .Aquarius  are  of  the  slow, 
trained  vari'-iy.  and  they  have  long  flights,  the  radiant 
being  in  low  .iltitude. 

This  year  both  the  Aquarids  and  Ppr$«ids  may  be  observed 
to  advantage,  as  the  moon  will  offer  little  interference. 
On  August  tj,  when  we  are  led  to  expect  the  greatest 
abundance  of  m^teor^.  our  satellite  will  set  at  10.9  p.m. 
and  leave  us  with  a  dark  sky,  «n  which  the  meteors  may 
bp  seen  at  tlieir  best ;  but,  of  course,  in  our  EngCsh  climate 
atmospheric  conditions  are  always  very  doubtfuL  What  we 
require  Is  a  aeries  of  beautifully  transparent  skies  surh  as 
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we  experienced  daring  th^  5rst  half  of  August,  1909. 
Observer*  riwnld  aeiia  luch  opportunitiea  •»  ar«  available 
and  determine  the  place  of  the  radiant  and  horary  rate  of 
meteoric  mparitiaas  M  every  dear  olgM-  The  individual 
paths  of  tnoae  meteon  equal  to  or  brighter  than  Crst 
magnitude  diOHld  be  carefully  recorded.  The  last  few 
years  have  furnished  average  displays  of  Parseids ;  tliere  is 
some  reason  to  expect  a  richer  shower  this  year. 

Tun  Lacinc.s  betwki:v  Jniaiu  s  Belts.— Circular  No. 
124  from  the  Kiel  Central-stell'  en  t.iins  a  telegr.im  from 
Prof.  Lowell,  d.iv  rl  June  14,  aiuu..i:iLing  that  th-  "  criss- 
cross filaments  interlace  all  Jupiicr'.s  belts."  This  refers 
to  the  lacings  first  observed  between  the  equatorial  belts 
by  Mr.  Scriven  Bolton,  and  apparently  means  that  similar 
lacings  have  been  observed  between  all  the  belts. 

OasBRVAiiOMa  of  ORtoNtos  IN  1909. — To  No.  4418  of  the 
/litraiUHnttche  Nachrichten  Prof.  Dubiago  communicates 
the  results  of  the  Orionid  observations  made  at  the  EngeU 
hardt  and  Kaian  Observatories  during  October  17-JO. 
inchnive.  1909.  The  times  and  apparent  paths  of  ninety 
six  nuttwr*  wtn  observed  at  the  former  station,  and  of 
forty*^^t  meteors  at  the  latter.  Eight  meteors  were 
observed  at  both  stations,  and  for  these  real  paths  have 
been  oompntCMi ;  the  hdghts  vary  from  3.1;  to  ^  km.  The 
following  Is  the  position  of  the  radiant  as  determined  from 

ihc^r-  observations      0-88"  ±2  9',  Js+ji'+i;". 

TiiR  Cafe  Ouservatorv. — Mr.  Hough's  report  of  the 
work  done  at  the  Cap.-  ObHTVntory  during  1909  contains 
several  items  of  special  interest.  Among  other  things,  we 
learn  that  Dr.  Halm's  new  spectrometer,  giving  dir  -n  r>-^d. 
ings  of  wave-lengths,  was  extensively  employed  for  the 
measurement  of  sii  ll.nr  specir.i,  .ind  the  results  found  not 
to  be  inferior  in  acnir.irv  to  those  secured  by  the  older 
methods.  It  i<  .tI*!-'  o(  interest  tn  le.irn  that  arrangements 
have  been  m.ide  to  t.ik"  dnily  phcit<'£;r.iphs  of  the  sun  to 
suppl'^inrnt  those  taken  at  Greenwich  r\ui\  other  observa- 
tories in  !iie  Kmpife,  .\  l.-iri;e  tuimbrr  of  stellar  spectra 
were  secured  aii<l  moasur''d  in  tii''  research  on  th-  s.iLir 
par.illax  and  f<'r  th"  rxamin.ition  nf  the  systemnr;>"  :r.<>tions 
of  stars  in  th'-  lir.*-  of  slf;ht.  l-'or  Prof.  K.Tpt'-yn'v  "  S-  liT'ed 
Areas  "  prog:  arnmf  a  number  of  proper-motion  and  parallax 
plates  were  secured ;  satisfactory  progress  In  the  Carle  do 
Cifl  programme  is  also  repotted. 


THE  TRANSIT  AND  TAIL  OF  H ALLEY'S 
COMET. 

'T'HE  question  as  to  whether  the  earth  passed  through 
^  the  tail  of  Halley's  comet  is  discussed,  from  the 
point  of  view  of  the  lielwan  observations,  by  Mr. 
Knox  Shaw  in  No.  4418  of  the  Astronomische  Sach- 
nVliten  (p.  31).  On  M.iy  i.S.  at  ijh.  G.M.T..  the  tail 
was  seen  to  stretch  as  far  as  a  Equueli,  where  it  was  2" 
broad,  although  8°  broad  wbere  it  involved  y  Pegasi.  At 
i.)h.  on  .May  19  there  Was  IM  sign  of  the  tail  in  the  weat» 
but  it  was  traced  to  9  Aquibe,  where  it  merged  with  tile 
.Milky  Way.  The  form  was  still  tapering,  and  was  15* 
bioad  at  a  Pegasi.  Similar  observations  followed  OO 
.M.iy  7o,  uli  ti  stiH  no  tail  was  seen  in  the  evening;  but 
at  I4h.  it  w.K  tr.iccd  to  the  Milky  Way,  and  was  about 
10"  broad  in  Pegasus.  At  6h.,  G.M.T.,  on  May  2t  the 
tall  was  visible  for  a  distance  of  so**,  but  none  could  be 
seen  at  dawn.  The  narrowness  of  the  tail  (8°)  on  M,iy  itt 
aiid  the  increased  breadth  next  morning  suggest  ih.it  it 
was  bent  back  in  the  orbit,  and  probably  did  not  begin  to 
sweep  past  the  earth  before  isn.  on  May  30.  At  this 
time  the  earth  was  some  four  million  miles  south  of  the 
comet's  orbit  plane,  and  consequently  the  tail  probably 
passed  well  to  the  north  of  the  earth,  for  the  HelwAn 
observations,  during  May,  suggest  that  it  was  not  nearly 
wl<lt'  enough  to  envelop  the  earth  at  that  distance.  They 
also  show  that  its  length  was  well  over  twenty  million 
miles,  and  arould  therefore  have  enveloped  the  earth  had 
the  planes  coincided.  No  sign  of  the  comet's  transit  of  the 
sun  s  disc  was  observed,  attitough  observations  were  made 
with  the  4-inch  Cooke  equatorial.  Dr.  Meyennann  also 
reports  that,  at  Tsingtau,  no  tr.ice  of  the  comet  was  seen 
during  the  transit,  nor  were  nn>'  extraordinary  magnetic 
or  meteorologieal  effects  recorded  by  the  respective  instru- 
ments. 
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Ob'vtfrvAtions  !it  the  Sim  k.iiiiiu  (, )bsi->rvntory  woro  intur- 
fc:»-d  w:lli  by  In  avy  ■.kic--,  but  \)\ .  H<jhlin  reports  ilia", 
soiiif  [ilioii>>;r.tp!is  ucrf  obtained  on  orlhischroiiiatic  plates 
us_-d  in  tonjunciitin  with  a  yellow  screen. 

Further  negative  results,  accruing  from  cnn  tul  ob^' rvn- 
tion»  made  on  May  i8  and  the  Tollowint;  days,  af^  i.i.  i.i.,! 
by  Father  S.  Chevalipr  in  a  spcijial  rin  ubir  licru  iliu  la'i-.se 
Observatory'.  Ttu-  •■nn  was  nb'-rivrd  ibti  ttU  aiai  by  fu ejec- 
tion by  several  observets.,  but  rvi  na>L-  ol  ll(c  conn-t  w<ts 
seen  on  the  disc  about  the  computed  time  of  transit, 
rhotograph*  were  aUo  obtained,  and  clearly  showed  dark 
pores  oi  2"  diaiin  ti  r  on  the  disc,  but  no  trace  o(  th*-  cmni  1. 
It  therclur''  appears  unlikely  that  any  part  of  tin-  luiin 
having  .1  diaitl-jler  of  0  5',  i.r,  ai  tualb. ,  <k)  km.,  w.is  <i.  lis- 
enough  to  be  rfgiit-  rr  d  on  tlir  plaij-.  The  magnetic  curves, 
of  which  reprodui  tiDns  aiA  ompany  the  circular,  obtained  at 
the  Lu-Kla-P.ing  Observatory  on  May  17,  iX,  axid  19,  tbow 
no  perturbatiuii-,  which  Mttid  witb  c«rtaijity  be  atttOed  lo 
cometary  intlui-iiv:(?. 

The  Ct-i'ri^f'-S  Tcndus  f'.ir  June  i (Xt).  14)  fiiniaiiis  -tvrral 
interesting  notes  concerning  obsm  aticwis  of  lliv  (11111  f  t  .Tt 
various  observatories. 

M.  .Marchaod  reports  that  at  the  Pic-du-Midi  station  the 
«olar  halu  sv-n  from  May  19  to  was  still  visible  on 
May  31  and  Juiu-  2  with  the  same  dlametiT,  or  4^,  but 
much  pal<-i  ,  and  a  notable  sunset  « tTi  1  t  w  as  sc-en  on 
May  ti.  SuLh  an  «  ii.-tt  has  not  been  recorded  for  several 
N'-ar-,  and  ;>  avLrib'  d  to  the  presence  of  WfJ  tenUOUl  matter 
in  the  atinos^phere  at  gre&t  altitudes. 

MM.  Cirera  and  Pericas  d-^suribt-  the  varying  fornis  of 
the  comet  as  observed  at  tin-  Db^L-rvatoirc  de  rEor*  ^Spatn) 
from  May  1  to  June  b.  A  (  iIjIl  of  the  apparent  and  ilsal 
lengths— the  latter  given  in  asii uviomical  units — shows  that 
up  till  May  12  the  intn  aM  in  lh«-  ii  n);lb  <>i  ilic  tail  was 
continuous-,  but  a  de<.ria-.e  was  not'd  on  Mav  20,  followed 
by  furtlit  r  proj^n  >-siv:'  inc  r- asc  until  June  2  ;  obs'i-rvations  on 
sorr,'-  I'f  thf;  intcrmttliate  dates  were  inleriertd  with  by 
«linid-.  It  is  suggested  that  the  fluctuation  was  possjbly 
prmlur,-*!  t>y  the  e.irth  captfiring  jieveral  million  kilon>etre> 
of  the  tail  during;  tin-  |ir'.  dirtc  d  pa-'-afi''  on  May  19.  Photo- 
jjraphs  w- rr  .sn  urnl  on  a  number  of  dates  during  Mav  and 
itii'  brst  wi-<'k  in  Jiinr,  but  bail  wiaiher  prevented  a  con- 
tinuous stries  from  bcin^;  obtaimd-  The  series  show*, 
however,  some  striking  chan^i  s  in  (he  form,  <  xti  nt,  and 
brightness  of  the  nucleus  and  In  ad.  rspi  i  -aliy  .ibout  May  27  ; 
on  .May       the  cchh.i  w.is  miu  h  b -s  br;L;!it  and  (  \ti  nsive. 

.M.  Kgmitis  repui  t&  uit  the  uWrvatiuns  of  the  tail,  made 
at  the  .Athens  Observatory  on  May  18,  19,  and  30.  On  the 
'riuir*,dav  morning,  about  an  hour  before  the  computed  time 
<i|  pass.iL;'-  .  the  tail  was.  si-i  ii  to  In:  ni  arU  slr.ii^ht,  but 
liavniR  a  -.liijht  curvature,  whitli  niav  ii.iv  bi  i-n  due  to  the 
prO.\iiiii!y  o!  iho  (artb  to  the  iium  1 's  \i:h\X  plane.  .\t  1 
oVJiHi^  on  the  Friday  morning  the  tail  was  nearly  130*^ 
Ioiil;,  but  no  trace  of  it  could  be  found  on  thi  Saturd.iv 
lijaiiiiiig.  On  the  Friday  cvenini^,  however,  it  was  sexxx, 
like  a  crescent  moon,  and  on  .'^.iturday  cxening  was  some 
30°  long.  Ob^cn  .Ttions  of  the  '-un  's  d:--c  during'  the  time  of 
transit  failed  to  i.  v  al  an\  si^n  of  the  comet. 

M.M,  J.  Haid.iud  .ind  Homo:  di«:uss,  m  dftail,  the 
;  ransformat 'oRs  of  thr  nucleus  depict,  d  cm  tl'.'_-  photofjrapils 
takrn  at  the  Pans  Ubs.i;iyatoty  on  May  v  and  ;,  1  and 
June  2.  A  sudden  transformation  took  place  in  :;ic  nucb  vis 
00  .\lay  31,  the  previously  extensive  elliptical  form  t;ivinf; 
w.iy  to  a  circular  condensation  with  bright  extensions. 
Second.iry  condensations  appeared,  «>otTie  of  which  were  ordy 
temporary ;  but  one  of  them  persisted  undiminished  until 
June  J,  and  the  authors  liken  the  phenomenon  to  the 
doubling;  which  orcurr<-d  in  the  case  of  Biela's  comet. 

In  No.  t>,  vol.  \\\.,  of  the  .Monthly  Notices  (.R.A.S.)  Dr. 
Kambaut  publishes  positions  of  the  conict  determined  from 
photographs  secured  at  the  Radcliffe  Obs^.-rvatory,  with  the 
J4-inch  telescope,  between  November  7,  1909,  and 
Fi'bruary  11.  .Such  plates  di-pending  upon  stars  generally 
taken  from  the  .'Vstrographio  Catalogue  will  be  invaluable 
in  the  subsequent  ilisciusioiis  uf  the  orbit;  the  OMiiet  was 
first  picked  up  at  tfae  RadciiSe  Obaervatory  on  November  5, 
1Q09. 

.Nlr.  H.  H.  Gruning,  of  Ealing,  sends  us  an  interesting 
aciuiiiit  of  his  observations  of  the  comet.  Between  April  18 
and  June  18,  usini;  tixc-tiTics  field  i;l.niisc,  i  a-inch  aperture), 
he  saw  the  comet  fourteen  times,  and  on  ten  of  these 
occasions  1;  was  vi.lt-b  tr,  -i:.-  naked         No  tail  wai  seen 
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except  on  May  31  and  June  1,  when,  with  the  glasv-i.  r. 
was  able  lo  follow  it  to  a  distance  of  1*.  These  carifjia 
made  observations  well  illustrate,  when  cotnpared  with  tj? 
glowing  reports  from  lower  latitudes,  the  disadvant.Hj'; 
under  which  we,  in  this  country,  have  laboured  during  th? 
present  return  of  the  famous  comet. 

Another  correspondent  sends  us  a  cutting  from  tbt 
l.ancaf\xire  Daily  Post  for  June  i.  in  which  Mr.  L 
\\  hltaker  reports  a  remarkable  phenomenon  observed  « 
.^alterforth  at  about  3.30  a.m.  on  May  36-  Accofdtfw  to 
this  report,  a  tail  about  40°  in  length  was  seen  n*iii| 
fi  nm  the  eastern  horizon.  It  would  be  of  interest  to  ksi- 
further  records  of  this  curious  phenomenon. 


THE  ROVAL  JiOCltiy   Uf  l^tW  JiuLlU 
WALKS. 

T*HE  Royal  Society  of  New  South  W.ilrs  -s  th^  clisa 
scientific  society  in  Australasia  and  in  th--  s.juLlirrn 
hemisphere,  unless  there  are  older  ones  in  South  .\ni  tia 
or  South  Africa,  and  it  will  be  able  to  cc-kbrate  k> 
centenary  in  another  eleven  years. 

It  was  started  in  1S21  in  a  similar  way  to  the-  Royal 
Society  of  I^ndon,  under  the  name  of  the  Plidosop-  »1 
Society  of  Australasia,  by  a  small  band  of  friends.  i»xi  in 
numli'  r,  und'T  the  ()rf;s;d>.ncy  of  the  Governor,  Sir  I'honvu 
Brisb.mc-,  K.C.JJ.,  F.R.S.,  who  met  at  ea^h  other's  hou««. 
where  papers  were  read  and  discussed  ;  there  was  a  pc^^3lr, 
I  o!  10/.  for  any  member  failing  to  present  a  paper  in  ii.^ 
j  turn.     I  hey  also  lent  each  other  books,  as  there  was  n'j 
'  public  library  in  those  days  and  haidly  a  butikseller  in  tb^ 
whole  of  Australia. 

The  first  menib'-rs   wei,-  Mr.   .Alexander  Berry,  whow? 
brother,  .Mr.  Dav  id  Ik-ity,  died  in  at  tiie  a^e  of  ninety- 

seven,  aiid  kdt  loa.oooj.  to  his  .\lina  .M.iler,  bt.  .Andreiss 
L'niversity,  N.B.,  and  the  same  amount  to  found  a  hospital 
in  New  South  Wales — th«  wriii-r  of  this,  a  nv  mber  of  ;K* 
society,  knew  .Mr.  A.  B«Try,  and  thus  the  diain  of  memUt- 
ship  hun  been  kept  up  since  iSji;  Dr.  Ileary  Grattar. 
I)<ju;^las,  who  in  .ifti-r  ye.irs  w.is  un  -  of  pr::ne  moVTS 

in    foundinf;    the    first     university    uf    Australia,    vii.  fh< 
L  niversity  of  Sviln-  v  ;  Judf^-  Harron  l-"i(  Id,  of  tii-:  Ji-uprttnt 
Court  of  .-Vustraiia,  auliiur  of  a  work  upon  .Australia,  pub- 
lished by  John  Murray  in  Lordon  in  ;  .Nfajor  («ub 
burn.    Colonial    Secretary;    Mr.    Patrick    Hill.  Colcnul 
Surgeon;  Captain   Philip  I'ark^-r   Kin^.   R.N..  afv.'wards 
F.R.S.  and  Rear-Admiral,  a  iun  of  Philip  (iidlty  Kin^, 
third  Cin-  riiiif  id  N.  w  South  Wal"?.   who  surveyed  thf 
north  coast  of  .Aa.slrali.i,  and  later  on  was  .  tii;.iged  ir>  th» 
I,;-.  ,  ti  Jure    and   Beagle    surveying    espoditl  in  alonj; 
eo..st    of  South    .Amcrii-a — it    i>    intr-rcstin to   note  ihil 
'  th-   Hon.  Philiri  (ndl-^v  Kint;,  M  L.C.  .1     ni  .if  Adniital 
Phillip  p.irker  Kin^.  born  in   1S17,  s-  rvcd  as  an  "ilicer  on 
board  the  llrm^ii-  w  r-h  Chnrlt^s  U.irwin,  n:id  w.is  .1  ::)einb«f 
of  the  socR-ty  until  fi>ur  or  five  years  ^f!.<.' '.    I.i' u'  Jotw 
Oxley,  R.N.,  Survi  vor-General,  who  \\as  !>;e    .1  dis- 
tinguished   early     i.xplorers     in     .Australia  ;     l>r.  ChmV-t 
M.it;c->rd     Kuniker.     .-istronoiiv  r.     who    starte  d     th-  lirit 
nb^erv.itorv  in  .Nustratia ;  and  Mr,  F.dward  Wulstonecrift. 
As  pr.  vioi.;s!\  .-ated,  the  Governor,  Sir  Thomas  Brisbatw, 
h  .  K.s,,  was  the  president,    F<>r  n.any  vears  the  Govctdot 
nt  .\u-ualia,  and  later  of  New  South  Wales  up  to  1874, 
was  always  the  president,  and  som--  of  th^  e.irlier  one*, 
like  Sir  f.  Brisbane  and  sir  \V.  Der.ison,  F.R.->  {after- 
wards, for  a  short  time,  Govtrnor-t^.eneral  of  Iri.a). 
trif-n  of  scientific  attainments  who  not  only  took  a  special 
interest  in  the  society,  but  attended  its  meetings  rcgut«li 
and  rontribut«-d  several  papers. 

Some  of  the  first  paper*  read  before  the  society  werf 
collected  by  His  Honour  Judge  Barron  Field,  attd  pub- 
lished by  John  Murray  in  a  book  entitled  '*  Geographical 
Memoirs  of  New  South  Wales,"  and  it  is  interesting  i« 
note  that  the  subjects  which  engaged  the  attention  of  thf 
members  m  t!io~  -  irly  days  arc  typical  of  the  majc'''''^ 
of  the  papcis  pr<.*>i  lUed  t<i  the  society  ninety  y<ars  bit. 
e.g.  the  following  w»  r'  nino-i^jst  those  read  in  iSjJ  :— 
ft)  on  the  .aborigines  of  New  Holland  and  Van  DiemftH 
Land,  by  l^nr  n  Field  :  (2)  on  the  gfology  of  part  ol  the 
roast  of  .New  South  Wales,  by  .Mexander  Berry:  (3)00 
tfee  aetraiwmjr  ef  the   Mutliem  hemlapliere.  hf  Br- 
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Rumker ;  (4)  on  the  mvitinie  Ceoigjraphy  of  AlMtnlia,  by 
Captain  Philip  Pirlur  Kintf,  R.N. 
After  ■  period  of  inaetivsqr  the  sodeQr  was  nmadtated 


In  1850  under  ^  titl«  of  the 
Sodetv,"  <pfftT«i4  of  Auatralarit 

of  TumoBia  hud  fawn  takm  oat'fll  New  Smidi  Wako  In 
tSas,  tha  term  Auatralailan  was  jm  longer  applicable.  In 
tS^  tha  nam*  waa  aAin  altarad,  ^  tJme  to  titat  of 
PUIoMfitiea]  SodMr  ^ Stw  South  Walet,  a  fwtbflr  alke 
of  New  Soufh  Walea  having  bean  cut  off  to  iorm  the 
colony  of  Victoria,  fa  1M6,  by  pemUnlon  of  H.M.  Queen 
Victoria,  it  aMumad  lu  praient  title  of  **  Royal  Society 
of  New  Soiidi  Walea,**  and  in  18S1  U  waa  inoorpocatad  ^ 
an  Act  of  tf»a  New  South  Wales  ParHanient. 

The  principal  reaien  for  diecairdiog  the  term  "  Pbib- 
lophical "  waa  because  the  object  and  woric  of  the  society 
could  not  be  considered  as  eondog  under  the  head  of 
philosophy,  and  mm  the  gpouod  covered  by  tiie  Royal  Societv 
of  London  was  SO  well  known,  the  Uien  members  decided 
to  apply  to  Che  Crown  for  itermisslM  to  use  dw  more 
comprehensive  tbht  of  ** Royal";  this  title  had  already 
been  granted  to  tlia  oorrespoodlng  society  in  Tasmania. 
In  later  years  the  Phltesopbical  Societies  of  Victoria,  Soudi 
Australia,  and  Queensland  also  changed  their  names  in 
the  same  w^. 

The  society  was  not  in  a  poriticn  to  publish  imtil  i86a ; 
prior  to  that  date  some  of  >U  fttperc  were  printed  in  flie 
daily  newspapers,  and  others,  up  to  1S59,  appeared  in  the 
Sydney  Magatitte  •/  Seinue  and  Aft ;  several  of  these  early 
papers  are  stttt  of  value,  apart  from  the  interest  attsdied 
to  the  efforts  of  the  authors  to  do  what  thnr  cooid  for  the 
prot<r<>&t  of  science  in  a  new  country;  and  all  honour  is 
due  to  the  early  pioneers,  for  they  worfced  under  great 
difficulties,  without  the  M  of  libraries,  collections,  and 
modem  instruments  and  appliances,  and  at  a  time  when 
it  took  from  ris  to  nine  montts  to  get  a  repfy  from  home, 
and  thrir  worll  dMrnU  not  be  forgptten. 

So  early  as  iCji  (he  sodehr  endeavoured  to  ancour^ 
tile  devrlopment  of  the  natural  resources  of  the  cotnay  by 
offering  gold  medals  for  the  growth  and  praductioo  of 
m«ider,  cotton,  and  sugar,  and  for  the  eatraction  of  metab 
from  colonial  ores. 

Later  on,  to  stimulate  and  encouragie  scientific  research, 
the  society  for  some  years,  viz,  from  itta  to  1896,  offerrd 
a  medal  ymd  a  grant  of  35I.  to  help  deh'ay  the  expenses 
of  the  investigations)  for  original  researches  and  observa- 
tiona  upon  certain  s{iecilied  subjects,  of  which  notice  was 
given  three  years  In  advance,  but  after  fourteen  years' 
experience  it  was  decided  to  discontinue  tiiese  com^ietitioos. 
Th«  following  list  gives  an  idea  of  the  range  of  the 
subjects :— the  chemistry  of  fh«  Australian  gums  and 
resins:  the  tin  deposits  of  New  South  Wales;  the  iron  ore 
deposits  of  Naw  South  Wales ;  the  marine  fauna  of  Port 
Jackson  ;  tiw  sUser  ore  deposits  of  New  South  Wales  ;  on 
(he  origin  and  amds  al  oocunence  of  gold-bearing  veins 
and  of  the  associated  atdnerals;  influence  of  the  Australian 
cUmate  in  produring  modlfieatioas  of  diseases:  on  the 
Infusoria  peculiar  to  Australia;  anatomy  and  life^istory 
of  the  Plat3rpus  and  Echidna;  anatomy  and  life-history 
of  Molhisca  peculiar  to  Australia ;  the  chemical  composition 
of  the  products  from  tha  so^Ued  kerosene  Shale  of  New 
South  Wales. 

Tha  society  now  awards  one  mrdal  onlv,  v\z.  the  tnednt 
which  was  established,  together  with  a  lectureship,  in 
BMmocy  of  the  late  Rev.  W.  B.  Clarke,  F.R.S. ;  amongst 
•he  Bon-rerident  recipients  of  this  medal  have  been  : — Sir 
Richard  Owen,  F.R.S..  1878;  Prof.  Geoffe  Bcntham. 
F.R.S..  iSjq;  Prof.  Hu.x!cr.  F.R.S..  tSSo;  Prof.  James 
Dwight  Dana.  1883 ;  Baron  von  Mueller.  1883  ;  Alfred  R. 
Setwyn.  F.R.S.,  1S84:  Sir  Joseph  Dalton  Hooker.  1885. 

From  t966  to  1875  tlie  papers  read  before  it  were  pub- 
Bshed  under  the  title  of  "Transactions,"  but  this  was 
considered  rather  pretentious,  and  in  1876  th^y  were 
brought  out  as  the  "  Journal  and  Proceedings "  as  an 
annual  volume;  later  they  were  issued  for  a  few  years  in 
parts,  and  this  method  has  been  revived. 

Tlie  volumes,  of  which  forty-three  have  been  issued, 
vary  in  size,  but  those  for  the  last  thirty  years  run  from 
yjn  to  more  than  600  pages.  They  arc  well  printed  in 
go«>J  type  on  good  paper,  and  well  tllustratctL 

The  papers  naturally  an-,  for  the  most  part,  devoted  to 
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Australarian  subjects ;  those  upon  astronomy,  meteorology, 
geology,  nuneralogy.  botany,  ethnology,  water  supply  and 
irrigation,  and  similar  matters  hulk  most  iar^  ly;  som>' 
of  the  papers  are,  and  will  remain,  of  perm;in' m  inter^^M. 
The  6rs«  eleven  vohimes  are  out  of  print  and  are  dinUult 
to  obtain,  but,  fortunately,  the  vohimes  have  been  widely 
distributed  to  public  institutions  and  societies  in  all  parts 
of  the  worM,  so  that  anyone  really  interested  can  generally 
manage  to  refer  to  them. 

It  is  not  proposed  to  give  any  specific  account  or  review 
of  the  recently  published  volumes,  inasmuch  as  abstracts 
of  all  the  principal  papers  read  have  af^eared  in  the 
eotaauu  of  Katurb  month  by  month  during  recent  \.'-"^ 
under  tiie  head  of  "Societies  and  Academies.  "  lii- 
vohime  for  1909  has  been  issued  in  four  parts  instead  of 
the  stngte  aontial  volume,  in  the  hope  that  its  usefulness 
may  be  increased,  and  the  society  is  to  be  congraiulnt-.'d 
upon  having  done  so. 

In  1875  a  series  of  sections  was  inaugurated  in  ord«r 
that  the  members  might  be  able  to  meet  together  for  the 
discusMon  of  matters  of  scieatiic  interest  with  less 
formality  than  at  the  ordinary  meetings  of  the  society; 
some  of  these  were  very  successful,  and  they  helped  to 
make  tiie  socle^  more  popular,  and  the  number  of  members 
rapidly  increased  to  494,  the  largat  during  its  history: 
but  of  bte  years  Interest  in  tiie  sections  has  decreased. 
The  medical  section  was  a  very  active  one  for  several  years, 
and  <fid  useful  work  until  It  was  superseded  by  the  forma- 
tion of  an  outside  independent  professional  society. 

The  engineering  $«ctlon  Is  at  the  present  the  only  active 
one,  and  it  is  doing  eatremely  good  work.  «>  shown  by 
the  papers  and  proceedings  appearing  in  the  society's 
volumes ;  it  practically  supplies  all  the  advantages  afforded 
by  an  independent  society,  and,  further,  has  tiie  use  of  the 
Roval  Society's  library,  meeting  rooms,  printer,  oiBcs 
staff.  &c.,  witiiout  any  extra  subscription. 

Most  of  the  other  sectkms  will  probably  re-awaken  to 
their  former  activity  In  due  course.  The  sections  are:— 

A,  mathematics,  physics,  astronomy,  meteorology,  Ac.: 

B,  chemistry  and  mineralogy,  and  tiieir  application  to  the 
arts  and  agriculture;  C,  geotofir  and  pabaontoloiiy ;  O, 
botanv  and  soology;  E,  nricroscQpical  science;  P,  geo- 
graphy and  ethnotogy;  G.  literature  and  the  line  arts, 
including  architecture;  H,  medical  science;  I,  sanitary 
and  social  science  and  statistics;  J,  en^neering  srience; 
K,  economical  science. 

The  society  Retributes  its  publications  to  about  400 
similar  aodeties.  institutions,  and  public  libraries,  not  only 
to  all  parts  of  the  British  Fmpire,  Europe,  and  America, 
but  to  China.  Japan,  Mexico,  tiie  Philippines.  Strait* 
Settlements,  Chili.  Peru,  Mauritius,  Brasli,  &c.,  and  in 
almost  all  cases  receives  puUicatioos  from  these  places  in 
exchange.  At  one  time  the  socie^  utidertook  the  coUection 
and  delivery  of  aeientlllc  publications  fbr  Other  tnsfltutiaaa 
in  New  South  Wales,  but  this  now  done  by  the  Govern- 
ment Bureau  for  Setentilic  Exchange^.  In  addition  to  the 
exchange  of  pubUcatkms,  the  society  endeavours  to  main- 
tain touch  with  srientiRc  woriiers  In  other  parts  of  tiw 
world  by  appointing  a  limited  number  of  non-resident  men 
of  icience  as  honorary  members:  the  society  has  had 
special  pleasure  in  the  acceptonce  of  its  honorary  mcmber- 
(tiip  by  such  men  as  Darvrin.  Hooker.  WaHaca  and  otiiers, 
who  have  done  sdentifie  work  in  Australasio  and  Oceana. 

In  addition  to  its  ordinary  meetings,  the  society  arranges 
for  series  of  popular  lectures,  to  which  friends  of  th^ 
members  are  freely  invited,  and  riiort  courses  of  lectures 
are  also  given  upoin  the  geology  of  Australasia,  known  as 
rh<-  Clarke  lertttres,  foumfed  in  memory  of  the  Rev.  W.  B. 
Clarke,  F.R.S.,  a  former  president  of  the  sods^,  who 
gave  a  large  part  of  a  long  life  to  geological  yesearcb  in 
.'\ustralia. 

It  also  gives  an  annual  conversazione,  which  is  held  at 
the  University,  on  account  of  the  extensive  and  suttobSe 
accommodation  afforded  by  it,  as  the  conversailone  Is  verj- 
populor  and  largely  alteoiwd;  all  the  arientific  departments, 
laboratories,  the  libraries,  and  lectore  rooms  are  thrown 
open  for  the  occasion,  and  suitable  exhibits  of  new 
apparatus  and  specimens  are  shown  in  them,  as  well  as 
experiments  and  practical  illustrations  where  poasible, 
Lecturettes  are  given  upon  recent  discoveries  or  matters  of 
interest. 
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Ubiiailv  some  <j(  the  visitors  .it'ciidinj^  ihr  lectures  and 
COnV'-rsn/ionr  brrome  surlicieiitly  intcrrsttd  to  join  thf 
Xtciety  am!  hnci onu-  useful  members  ;  thr  Lnlvfrsity  also 
profit!!  in  turn,  as  the  convcrsazton/"  enables  many  persons 
to  sec  it  .in<l  It  .irii  what  it  is  doing  who  otherwise  would 
not  have  an  opfmrtunity. 

The  soi 1 y  does  not  restrict  itself  to  woik  which  is 
done  by  its  own  iiicinb^-rs.  but,  where  possible,  it  is 
always  willing  to  oisisi  others;  t.g.  it  greatly  assisted 
in  the  formation  of  the  Aui-traLisian  AssoLiatiun 
for  the  Advancement  of  Srisnce ;  it  also  took  an  active 
parr  in  th-  foundation  of  .<  inarin'j  b:<iloi»ical  laboratory 
noar  ;h.-  'jiiirance  to  S\(Iney  Harbour,  which,  unfortti- 
ii.it -ly,  was  required  a  few  ^ears  aft'-rwards  bv  the  (iovern- 
nunt  for  defence  purpo^^.s,  and  it  iii  to  be  hnpr  d  that  tlie 
truste<?s,  who  received  i  unipensation  from  th'-  Giv.  oi  nnient. 
will  soe  thfir  way  btloit  long  to  start  a  n.  w  marine 
station  and  1  ilmraiurv  ;  it  has  on  scvpral  oc< a^i  ir,s  brought 
mattors  of  smjMjifance  under  the  notice  of  the  Government 
where  legislation  has  been  necessary  for  the  good  of  the 
public  health,  the  preservation  of  ?hf>  nntive  flora  and 
fauna,  also  for  the  assistaiui  of  sri.  nt-tn'  -  \ploring  expedi- 
tions in  the  Antarctit  and  elsewhere  and  in  other  similar 
matters,  and  it  h.^-  l;i  d  in  the  eztenaioii  of  the  British 
Science  Guild  in  Australia. 

For  many  years  it  has  be<'n  rwir"  of  th'  main  obi.^cts  of 
the  society  to  get  togefh-r  n  ;;rK,d  library  of  the  principal 
British,  American,  Frrn  h,  (I'lnian,  and  other  scientific 
joiirnAls,  ar>d  if  r?ow  has  conipb  s.  ri^  s  «f  many  of  these, 
sorii  -  bv  pun  b,!^  -,  othprs  by  pif;  and  in  exchange  for  its 
own  publitaiions,  so  that,  taking  the  limited  resources  of 
the  society  into  account,  quite  a  creditable  and  useful 
library  has  been  gradimUv  built  up.  Without  <:urh  books 
of  reference  the  rc^!>an  li  v-ud'-nt       .it  a  ^ri  at  ili'i.,.d\antage, 

and  the  soc!<!v  regards  the  formation  of  such  a  reference 
library  as  v,\  ■  qual  importance  t»  the  ^brication  of  papers 

read  b"fore  it. 

In  tb.'  society  obtained  possession  of  its  present 

ftct-hold  pri'jni^fs  in  Fr.'nb-'h  S?r»"et,  Svdney.  Since  then 
it  has  twice  add. d  to  th'-m.  in  t.'^.in  and  a^^ain  in  1905;  th-' 
last  time  it  w  k  to  increase  the  accommodation  required 
for  the  growin^;  bl  rary,  and  also  to  provide  accommodation 
for  kindred  «<n  Iri >  s  iw  lub-J-tfinc!  "om"  of  the  rooms,  not 
intnu  il  .i!.  !\    i.  La:i:,  1,  10  them  a:  rent.iSs;  in  this  way 

if  affords  (as  was  staf^  in  an  article  on  the  Australasian 
Association  for  the  Advancement  of  Science,  Nature, 
December  30.  ioo<))  some  of  the  advantages  enjoved  bv 
thr-  English  societies  in  Burlington  House. 

The  Partianjent  of  New  South  Wales  has  generously 
helped  the  society  for  some  years ;  for  several  years  the 
Government  printed  the  society's  annual  volume  of  papers 
and  proceedings ;  of  late  years,  in  place  of  printing  the 
volume,  it  h.i«  contributed  loi.  per  annum  for  each  aoj. 
of  the  m  rub' rs'  subscriptions;  but.  in  spite  of  this,  the 
society's  iniomr  is  insuflicicnt  to  enable  it  to  undertake 
many  thn  i:-  ;  would  like  to  do  for  the  advancement  of 
science,  and  it  finds  difficulty  in  carrying  on  its  present 
efforts. 

A.  LtVltKSIOOI. 


THE  AMERICAN  PHILOSOPHICAL  SOCIETY. 

'T'HF  general  meeting  of  the  .American  Philosophical 
."society  was  held  at  Philadelphia  on  .\pril  and 
we  have  been  favoured  by  the  secretaries  with  a  report  c  i 
the  proceedings.  The  afternoon  of  .'Vpril  23  was  devoted 
lo  a  symjwsium  on  experimental  evolution,  the  principal 
papers  l>eing  given  by  Prof.  H.  S.  Jennings,  on  inheritance 
in  non-sexual  and  self-fertilised  >pi  i^.inisms :  Mr.  G.  H. 
Shull.  on  germinal  analysis  through  hvbi  idisation ;  and 
Dr.  C.  B.  Dav'.-nport.  on  new  views  about  revrsion. 

.■\t  the  session  on  .April  ?»  th<*  foUow  im;  w .  1  -  e^rrf-d  to 
membership: — Kfsident^  .7  thr  f  mb,.'  1     Di .  S.  E. 

Baldwin.  Dr.  F.  G.  H nduji,  Di.  C.  ¥.  Brush;  Dr. 
D.  H.  Campbell,  Dr.  W.  E.  Castle.  Dr.  G.  B.  Gordon. 
Dr.  D.  J.  Mill.  Dr.  H.  C.  Jones.  Dr.  I..  I.oeb.  Mr.  J. 
Mc(  re.T,  Dr.  R.  C.  Macl.iurin,  F.R.S.,  Dr.  P..  O.  Pierre, 
n-  H  F.  Keid,  Dr.  J.  F.  Rhodes,  and  Dr.  O.  W. 
R:  'i  I-  i--o  I  For,-ii<n  rciijctitji  :  Dr.  A.  von  Baever, 
.Mad.-»me  S.  Curie.  Sir  David  Gill,  K.C.B.,  F.R.S..  Dr."  E. 
jJej-r.  .ind  M.  C.  K.  Pirard. 
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In  addition  to  the  s>mp<.iMuiii  ui)  evoluUoni  bhy-«ar 
;).ip'jrs  \seie  presented.  Bri'-f  sutiimaries  of  the  COnteatl 
ul  a  f»;W  of  thest  s  arc  subjoined. 

Physical  notes  on  Meteor  Crater,  Arizona,  I'rol.  \V.  h 
Magie.    Meteor  Crater  is  a  vast  crater  situated  in  C'cui.- 
nino  County,  .Ariituia,   formed   b\    tb-    imfiact  of  an  i:\^n 
meteorite  or  group  ul   nieteor;ti  a.  Suit- n  d   specimens  cf 
tliese    lU'-t'orKes    l.the    Canyon    Uiablo    siderites    and  ih^ 

shale  l)all  "'  sideriCcsl  are   found  around  the  crater,  bu! 
tlie   m.lin   niaHS  h.is  not  yet  been  found.    It  probably  U 
buried  1000  fe' t  b.  low  the  surface,    (i)  The  Canyon  Dlabl;> 
iron  shows  a  in.!(jr.e:ic  permeability  not  very  different  from 
that  of  cast  iron.     I  he  shale  ball  iron  seems  to  be  gener- 
ally  similar   to    it   in   its   magnetic   properties.  .Several 
observ.'jtions  indic.it-  an  intrinsic  magnetisation.  p-cuUarly 
arranged,  in  the  shale  ball  irm-.,     1  he  n.agnetic  field  of 
the  crater  shows  no  local  petuliaritic*  such  as  would  ly- 
expecte<l  from  the  presence  of  a  large  continuous  mass  cf 
iron.     The  inference  is  that  the  mass   is   fragnientar. , 
perhaps  intrinsically  magnetised,  and  also,  perhaps,  li.'gei'. 
o^xd'scd.    (2)  The  distribution  of  the  ejected  m.iterial  anl 
the  inclinations  of  the  exposed  strata  around  the  crai-j 
wall  show  a  remarkable  symmetry  with  respect  to  a  nci-'.- 
north  and  south  axis.     This  synunotry,  even  in  de;.ail», 
appears  in  holes  made  by  bullets  in  a  suitable  man  ef 
compacted  powder.    The  inference  i<  ihai  the  crater  nji 
formed  by  a  projectile.    (3)  The  mass  ej.  et-  d  is  cstim.vid 
at  330  miliiuit  tons.    The  energy  used  to  l.li  i:  out  of  th'; 
hole  is  a  negligible  fraction  of  the  energy  expended.  Mo?: 
of  the  energy  expended  was  used  in  crushing  the  rock, 
.\n  estimate  based  on  the  assumption  that  the  powdtrei 
sandstone  was  heated  to  2500°  C.  would  indicate  an  tx- 
penditure    of    925  x  10''    ft.    tons    of    energy.  Takir;; 
everything  into  account,  it  seems  reasonable  to  estiwatr 
in    all  an    expenditure    of    60x10"  ft.    tons    of  en.rgv. 
Taking  this  for  the  energy  exp'  [id'  <l,  and  estimating  the 
probable  velocity  of  the  meteor  as  lying  between  thres  aini 
forty-eight  miles  a  second,  the  mass  of  the  meteoric  group 
would  lie  between  fifteen  million  and  sixty  thousand  tons. 
1  he  si/ •  and  shape  of  tie-  er.iter  lead  one  to  estimate  1 
mass  larger  than  this  lowest  limit,  and  the  final  estimate 
is  that  the  mass  is  400  thousand  tons,  and  that  it4  VeioQ^ 
was  from  eighteen  to  twenty  miles  a  setond. 

The  conversion  of  the  energy  of  earbo-i  into  rtectric.'il 
energy  by  solution  in  iron.  Prof.  Faui  K.  H»yl.  It  is 
found  that  carbon  dissolves  in  molten  iron  with  a  libera- 
tion of  energy,  which,  by  providing  a  suitable  n»g.it:ve 
cbiu'r-.t.  may  be  obtained  as  .an  ele<tric  current.  Tht 
electromotive  form  thus  dcvelop«d  has  not  yet  b*'n 
definitely  determined,  but  is  probably  not  more  tha.T  one- 
or  two-hundr'dths  of  a  volt.  There  is  no  possibility  rl 
compi^undi.if;  liiis  ebetromotive  force  with  the  arcomp«|y- 
ing  therni.il  'Mb  et,  .is  the  two  are  oppo^ifo  in  dirTiion. 

The  one-lhjid  t.heejry  of  electricity,  Prof.  F.  E.  Xiph'r. 
The  author  has  sheiwn  in  a  former  paper  that  wh.nt  have 
been  taken  for  dis<  Imij^eN  from  the  positive  terminal  cf  m 
electrical  machine  are  really  optical  illusions.  The  posi- 
tive discharge  is  really  an  intb.w  ed  the  electrical  dis- 
charge which  flows  outward  from  tie'  negative  terntinil. 
This  is  in  harmony  with  the  on-  ■la  d  rle  o'y  of  Fr.^nklin. 
With  this  paper  he  presents  photograplii.  pi, it-?  showing 
the  discharge  iiom  it--  first  stages  until  the  d;--i  uptive  -p.irk 
appears.  Th'-e  (ibiN  fully  confirm  the  former  eoni:!u>ion 
that  there  00  ).oviti\,  electrical  discharge.  Th--  J;*- 
ch.Trc;-  e::■^l•.■■^  fir.-i,  the'  tegativc  terminn!  ar»d  co<-s  to  :h- 
pos;i;\r.  lit'  iilur-i-jn  which  has  b-d  to  -.le  id'.i  of  ^ 
positive  dischasge  is  compared  to  on--  which  might  prevjil 
tf  Niagara  Falls  should  suddenly  reced.-  from  Lake  Ontario 
to  Lake  Eric.  It  mitihl  deceive  i!-.-  :nto  tlv-  idea  that  there 
had  been  a  povir^v,-  discharge  in'.o  I..ik-   I'ri-  . 

The  past  and  present  ^'atiii;  of  the  itlher.  Prof.  .\.  G. 
Webster.  The  history  ■  f  •.I-.'  unception  of  the  luminiferous 
a:ther  was  covered  from  tire  time  of  \>w!on  and  Huygens 
to  the  present.  F'or  the  last  hundr-  i  v.  .irs  the  Mtfl  :n 
the  .Tther  as  necessary  to  tmnsmit  lijjht  h.is  been  univ^jul 
l-ord  Kelvin  devoted  most  of  hi-;  life  to  establishing  its 
properties.  The  v.irious  mechanical  theories  were  <uc- 
e(  cded  by  \1.t\  well's  successful  electromagnetic  thw). 
ronfirmed  twenty  years  Liter  by  the  elec^rtr  wav?  c.^pri- 
tnents  of  Ilertl.  To  explain  astronomi  al  .ib- -^.irion  iJid 
the  phenomena  due  to  the  earth's  motion.  Maxwell'^  tlxory 
•stii  Sereiely  strained,  and  vas  perftcted  by  Lorenii.  TV 
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cUsbic  experiment  of  Mich<;lson  on  the  apparent  fixity  of 
the  a>ther  of  the  earth  in  its  mutiun  was  explained  by 
Lorentz,  though  by  the  viol(;nt  assumption  that  motion 
cli.ingi.-i>  the  dimensions  of  bodies,  and  that  the  local  time 
of  a  moving  observer  is  different  from  that  of  an  observer 
at  rest.  From  this  comes  Einstein's  principle  of  relativity, 
which  profoundly  modifies  our  ideas  of  space  and  time,  and 
Itad^  many  radicals  to  abandon  the  wther. 

The  ather  drift,  Prof.  Augustus  Trowbridge.  Prof. 
Ti  owbridg'^  sp<)ke  v<.'ry  l)ritlly  upon  the  general  question 
of  relative  motion  of  m.itter  and  the  wther-nest  to  point 
out  that,  in  spite  of  the  experimental  work  of  various 
investigators,  we  arc  still  in  doubt  as  to  whether  the  earth 
in  its  motion  through  a^ther-dlled  space  entrains  the  ather 
in  its  motion  or  not.  Next,  he  explained  in  what  respect 
the  experimental  method  adopted  by  Prof.  Mendenhall  and 
himself  differed  from  that  of  former  investigators  so  as 
to  be  free  from  the  objections  which  liave  rendered  the 
previous  work  inconclusive. 

The  effects  of  temperature  On  fliiOreKence  and  phosphor- 
escence, Prof.  E.  I..  Nichols.  A  summary  of  observations 
on  the  fluorescence  and  phosphorescence  from  temperature 
of  liquid  ;iir  to  ordinary'  temperatures,  showing  that  the 
theory  of  Lenard  is  inadequate  to  correlate  all  the  facts. 

Infra-red  and  ultra-violet  landscapes.  Prof.  R.  VV.  Wood. 
Photograi^s  taken  with  infra-red  and  ultra-violet,  using 
appmprinte  absorption  screens,  show  greatly  altered  con- 
trasts. Thus  some  substances  which  arc  while  when 
viewed  by  ordinary  light  appear  black  when  photographed 
with  ultra-violet  light.  By  such  photographs  It  may  be 
possible  to  obt.iin  additional  details  concerning  the  surface 
markings  of  the  wvi^n  and  planets. 

The  cause  of  epidemic  infantile  paralysis.  Dr.  S.  Flexner. 
A  report  on  the  experimental  study  of  piliomyelitis  in 
monkeys,  which  has  yielded  a  large  number  of  important 
facts  relating  to  the  spontaneous  disease  in  man.  The 
nature  of  the  virus  has  been  discovered,  many  of  its  proper- 
ties have  been  ascertained,  somr'  of  its  immunity  effects 
have  been  established,  the  ilinieal  and  pathological 
peculiarities  of  the  dise.Tsc  h.->v<'  been  elucidatedf  and  a 
basis  has  been  ?:<:uiijJ  on  which  to  develop  measures  of 
prevention. 

Dermal  bones  of  Paramylodon  from  the  asphaltum 
d'-'posirs  of  Rancho  I.a  Urea,  near  Los  Angeles,  California, 
W.  J.  .Sinclair.  This  paper  describes  the  mode  of  occur- 
rcncci  shape,  and  microscopic  structure  of  the  skin  bones 
of  nn  edentate  animal  from  the  Los  Angeks  asphaltum 
hed-i.  These  bones,  which  are  small,  pebble^ilce  elements 
in  the  skin,  resemble  closely  similar  bones  occurring  in 
a  piece  of  skin  found  in  n  cave  at  Last  Hope  Inlet,  Pata- 
gonia. They  are  also  known  to  occur  in  Mylodon,  a 
genus  of  ground  sk>ths  formerly  living  in  North  and  .South 
America.  As  the  structure  of  the  skin  bones  in  Mylodon 
is  quite  different  from  \v!iit  it  is  in  Grypotherium,  the 
form  from  the  Last  Hope  Inlet  locality,  it  was  a  matter 
of  interest  to  find  out  to  whirli  of  these  genera  the  speci- 
mens from  the  asphalt  ^lv>i,\  il  the  closer  resemblance. 
Thin  sections  of  the  l>o!i' w  i  mr.  and  these  prove  that 
Paramylodon  from  the  [ili.^'iiun  !i' i!~  is  almost  identical, 
in  tlw' structure  of  the  skin  l  i  s,  wth  Grypotherium,  a 
coiitL'mpor.irv  of  early  man  in  Patagonia. 

.\  no!r>  oa  Antarctic  geology,  Prof.  W.  M.  Davis.  It 
is  well  known  that  fossil  plants  have  been  found  in  various 
formations  in  the  .An  tic  and  .'Xntarctic  regions,  indicating 
the  former  prevalence  there  of  a  much  milder  climate  than 
that  of  to-day.  Our  prepossession  naturally  favours  the 
present  polar  elim.ite  as  having  been  the  ordinary  or 
normal  polar  climate  of  all  geological  time;  but  inasmuch 
as  mild'T  climates  have  sompfinies  occurred,  if  is  eminiMitlv 
possihli-  that  they,  and  sio'  tlv  present  rigorous  climate. 
m.Tr  Ii  i\  been  the  usual  polar  dim  u  through  the  geo- 
lo;;ii  il  irf.-s.  Hence  a  peculiar  int-  r  lUiaches  to  studies 
of  the  minute  sfnictures  of  stratified  formations,  particu- 
larlv  of  such  as  are  of  continental  origin,  for  from  such 
studies  it  may  well  be  possible  to  determine  climatic  con- 
(l-tinns  e\-en  in  the  absence  of  foasils. 

Some  recent  results  in  connection  with  the  absorption 
Spectra  of  solutions.  Prof.  H.  C.  Jones.  The  absorption 
spTtra  of  dissolved  substances  are  not  simplv  a  function 
of  ;he  nature  of  the  substances,  but  also  of  the  n.iture  of 
the  solvents.  Whan  a  salt  lilce  uranyl  chloride  is  dissolved 
i«  wa»*»  we  have  one  spectrum  in  water.  in 
NO.  2I2I,  vrw  H^l 


alcohol,  still  another  in  acetone,  and  a  spectrum  in 
glycerol  which  is  very  dillerent  from  any  of  the  above. 
The  only  way  in  which  we  can  account  for  these  results 
is  in  terms  of  the  solvate  theory.  The  different  solvents 
combine  with  the  dissolved  substance  and  form  solvates 
having  very  different  compositions.  These  aOcct  ^the 
resonance  of  the  vibrators  that  are  the  cause  of  light 
absorption  differently,  and.  consequently,  the  absorp- 
tion in  the  different  solvents  is  different.  The  second 
point  upon  which  stress  is  laid  has  to  do  with  the  action 
of  one  acid  on  the  salt  of  another  acid.  In  terms  of 
prevailing  chemical  theories,  when  a  salt  of  one  acid  Is 
treated  with  a  small  amount  of  another  acid,  a  part  of 
the  salt  is  transformed  into  the  salt  of  the  second  acid. 
With  the  addition  of  more  and  more  of  the  free  acid,  more 
and  more  of  the  initial  salt  would  pass  over  into  the  salt 
of  the  second  acid.  In  such  solutions  wc  should  expect  lo 
have  the  bands  of  both  salts  oi-curring  simultaneously,  with 
varying  intensity,  depending  upon  the  amounts  of  the  two 
salts  present,  'i  he  fact  is  that  whi  n  a  salt  is  treated  with 
a  free  acid  we  have  neither  the  bands  corresponding  to 
the  initial  nor  the  final  salt  present,  but  bands  occupying 
positions  intermediate  between  those  of  the  two  salts,  and 
these  bands  can  be  made  to  Occupy  any  intermediate  posi- 
tion by  suitably  varying  the  amount  of  the  free  acid  relative 
to  the'  salt,  'ihis  shows  that  between  the  initial  salt  and 
the  one  finally  formed  there  is  a  series  of  intermediate 
compounds  or  systems  corresponding  to  the  various  posi- 
tions of  the  hands.  The  number  of  reactions  showing  the 
above  relations  is  not  small,  and  this  raises  the  question 
whether  chemical  reactions  in  genera!  are  not  much  more 
complex  than  is  usually  represented  by  our  chemical  cqua> 
tions,  which  deal  only  with  the  initial  and  final  stages. 

Suppression  and  exiensilon  of  spore-formation  in  Pifer 
^.-ft-^.  Prof.  D.  S.  Johnson.  The  interesting  feature  of 
the  structure  of  the  flower  In  this  plant  is  the  presence  of 
mate  flowers,  female  flowers,  and  flowers  bearing  the 
organs  of  both  sexes,  on  three  separate  kiads  of  spikes : 
but  Aowers  of  e.irh  '^ex  oft«n  bear  some  rudiments  of 
organs  of  the  oiH  :  ^  x.  This  shows  that  while  some 
flowers  are  apparently  of  one  sex  only,  they  really  possess, 
in  some  degree,  the  power  to  develop  the  organs  of  the 
opposite  seN.  In  other  words,  the  cells  from  which  the 
flovvers  arise  r.ipable  of  forming  the  organs  of  both 
sexes,  and  t1.  f.n  t  that  one  «ex  only  is  formed  is  prob- 
ably due  to  ^1.-  i:Tnupnce,  internal  or  exteriMl,  affecting 
the  cells  at  the  time  that  the  flowers  arc  being  initiated. 
K.vperimental  work  on  certair.  |ii.Trt^  has  shown  that  .i 
cliange  in  the  light  or  soil  supplied  to  apparently  unisexual 
individuals  may  cause  the  org.ins  of  the  other  sex  also  to 
app'.-ir.  This  seems  clear  evidence  that  both  sexes  may 
really  be  present  in  all  apparently  unisexual  plan!s,  but 
thai  sometimes  one,  sometimes  the  other,  of  these  is  sup- 
pr'-sse<l  or  fails  to  become  evident.  The  onlv  plants  of 
which  this  seemingly  cannot  be  tnie  are  tlKtse  well-known 
unisexual  plants  like  the  sago  p.ilm,  cottonwo<>ds  .ind 
willows,  '1  wliii  I-  "nh  individual  bears  only  male  flowers 
or  only  f'"ni:i!i  n*>v,t;rs  year  after  year  throughout  the  Bfe 
of  the  plniii.  .-Vnother  case  is  that  of  one  of  the  mosses, 
in  which  it  has  been  shown  by  Noll  thnt  tlif  sex  remains 
constant  for  thirty  generations  when  male  or  female  plants 
ar'^  propagated  by  budding. 

Sol.ir  activity  .-ind  terrestrial  magnetic  disturbances,  Dr. 
I..  \.  Bauer.  .\  recent  examination  of  the  times  of 
beginning  of  magnetic  disturbances,  as  recorded  at 
observatories  over  the  entire  globe,  showed  that,  without 
doubt,  magnetic  storms  do  not  heg{n  at  absolutely  the 
same  instant  of  time,  as  heretofore  believed.  Instead,  they 
progress  around  the  earth,  the  times  generally  increasing 
as  we  go  around  the  earth  eastwardly;  for  the  quick  and 
abrupt  disturbances,  which  are  usuallv  comparatively 
minute  in  their  effect  on  the  compass  needle,  the  complete 
passage  nrottiid  the  earth  required  from  three  to  four 
minutes.  For  the  trigger  elfecls,  or  for  the  greater  mag- 
netic storms,  the  rate  of  progression  is  slower,  so  that  it 
would  talce  them  half  an  hour  or  more  to  get  around  the 
earth  eomptetety.  There  Is  thus  introduced  a  new  poiiU 
of  view  in  the  investigation  of  the  origin  of  magnetic 
storms.  In  addition  to  negatively  charged  electrified 
particles  coming  from  the  sun.  to  which  recent  theories 
sought  to  attri^e  our  m-ignetic  stonns.  but  which  tb" 
autlior  found  would  produce  effects  not  in  harmony  with 
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thos«  actually  f.lis' 1  .  J,  \\r  .iSvci  1  re  ive  r.iJiiitions,  »uch 
as  the  Rontgon  in\  -,  (ur  cxnmple,  which  are  not  deflected 
by  the  earth  's  m:iL;iii  iic  li' !d,  as  they  do  not  carry  electric 
charges.  '1  h^-ir  'Av.-A  <ff.rt  will  be  to  ionise  the  gases 
of  which  tbf  ,irnio-]ili  T'-  is  composed,  i.e.  male?  th'-  .lir  a 
better  conductor  of  cN-f  tririty.  I'ltro-violet  ri^lit  has  the 
same  effect.  It  is  known  iti.ct  n  srnall  pait  of  t^v^  mag- 
netic forces  aciuij^  or.  .1  r,>mp.i5S  :ie':-rl!ij  Aw,  mot  to 
the  magnetism  or  il.itrir  currents  bclnw  ;lie  earth's 
surface,  but  to  elecuii.  (urrents  alroady  exiiting  in  the 
atmosphere,  and  which  the  s]>'  :iki?r  showed  were  brought 
about  by  the  .itmo<iphere  cuttiat;  .uro^s  the  earth's  lines 
of  magnetic  force  in  its  genera!  r ii filiation  around  the 
globe.  If  the  regions  of  these  upper  1  lecrric  currents  are 
at  any  time  madi-  V.-  some  raus*'  ir.ot  '  condiicting,  elec- 
tricity will  be  (li.ilnlv  set  in  niolion,  whiLh  in  turn 
affects  our  compass  lu'  (!;■  ■;.  Tiii";  ntw  th'ory,  i.iili-.l  '•  \h- 
ionic  theory  of  niajimuc  disJuibaiKei, taiislactorily 
explains  the  principal  features  of  magnetic  storms.  .As 
the  currents  get  lower  down  in  the  ntmosphere  their 
velocity  is  checked,  so  -har,  inst'aJ  of  t,;!vi'-ig  but  three 
:o  four  minutes  lo  in  ul  it-  aroumj  ;lic  turth,  as  do  the 
higher  currents,  it  mi.  tak  in  lialf  an  hour  and  more: 
however,  their  actual  <i;-.'ct  on  tlie  magnetic  needle  wotild 
be  greater.  bec.->use  of  their  coming  nearer  to  the  earth. 
The  theory  also  opens  up  the  possibility  of  accounting  for 
•some  of  the  other  changes  and  variatio'is  r-xp'  1  i»nced  by 
the  earth's  magnetism,  and  likewise  has  a  bearing  on  the 
peculiar  for  nation  of  the  Dugnetic  (elib  in  $uii'4poti  dia- 
covrred  bv  IVof.  Hale. 

Mngiv  tir  r' suits  of  the  first  cruise  of  th.>  Cir.t,  vi/.  Dr 
I..  A.  Bjiar,  The  non-magnetic  vessel  fjitn,;  i,-  h,:ti- 
pleted  on  February  17  the  first  cruise,  cover  11;;  in  ail, 
since  Sf-prember  i,  ic)oq,  8000  miles.  Special  t'.sts  mafl- 
at  G.irdiner's  Bay.  f.ong  fsland,  and  at  Falmouth.  I  i!h!. 
proved  conclusively  that  there  are  no  corrections  to  th« 
magnetic  instruments  of  the  kird  ■  ni.  untered  on  vessels 
in  which  more  or  less  iron  occurs  if>  the  construction. 
Thus  in  a  single  voyage  errors  could  be  disclosed  in  the 
compass  charts  us^d  by  mariners  on  their  Transatlantic 
voy.^ges  between  New  York  and  F.ngland  of  importance, 
not  alone  from  n  purely  scientific  standpoint,  but  from 
that  of  practical  and  s.nfe  navigation  as  well.  The  rrrors 
found  bv  till-  CaTncs,\e  in  the  drrlination  at  various  points 
along  the  trnrk  followed  by  the  vessel  amounted,  on  the 
average,  to  about  i  degree — an  Tror  which  persisted  in 
the  same  direction  for  long  distances,  .\fter  le.nving 
Falmouth  the  Camrf^ir  headed  for  Funchal,  Madeira. 
From  th'-me  she  sailed  to  Bermuda,  and  finally  arrived 
at  I^rooklyn  on  Fehruarv  17.  In  spite  of  the  unusually 
.idv«>rse  conditions  freqi;  n-.!v  :iiet  with  during  this  first 
cruise,  more  or  less  extnisive  magnetic  observations  werr' 
secured  almost  daily.  The  errors  of  th"  conipas*  charts 
were  founJ,  in  general,  even  more  pronounced  for  thr 
southerlv  half  of  the  cruis.>.  viz.  Madeira  to  F-rmuda, 
than  for  tho  northerly  half,  and  were  again  sho-.vn  to  be 
sy.stematic  in  their  natuf.  Some  of  the  chatr,  u  n  in 
'^rror  1  to  3  d-'grfcs.  For  the  entire  cruisi*  impctrtant 
iot|i»ctions  were  also  disclosed  for  the  magnetic  charts 
wli'ch  Rivo  the  i;n<'s  of  equal  magnetic  dip  and  of  equal 
"11  :  I  t  .1 ;  •.  Th-"  CarnrQti;  is  now  b'>ing  fitted  out  for 
a  4  1.  ,1:1111. ivigation  rruis^  nf  about  three  xe.nrs.  In  the 
aeiiiiiiiie.  the  magn<-tlc  surveys  of  unexplored  countries 
-iri'  pushrd  on.  so  that  it  is  coMtld«-nt!v  pxivrred  that  bv  th^ 
year  loi  ,  the  gen,  r.,l  n  i  •  sjrv  v  ,  f  th  •  greater  part 
of  th*-  globe  will  have  been  completed  in  sufTicitnt  detail 
:o  pf^rmit  the  construction  and  bniing  of  s  new  set  of 

m.iijnrtir  charts. 

On  the  distances  of  r>-d  stars.  Prof.  H.  N.  Russell 
Tomparison  of  the  parallaxes  of  st.irt.  ff».rh-«>d  *i" 
author  from  uhotojraphs  f.nken  at  th*-  Ciri^l  r  d-.  o  ,^  ,,.  ^. 
forv  (Fngland^  by  Mr.  A.  R.  Jlinks  and  himseif.  and  their 
sp-itra,  def-rmined  at  Harvard  under  the  direction  of 
Prof.  Pickering,  shows  a  marked  correlation  between 
spectral  typ*  and  parallax.  The  proportion  of  orange  and 
r  d  stars  (types  K  and  .M)  among  those  of  large  proper 
motion,  and  especially  among  those  shown  by  direct 
measurement  to  be  our  near  neighbours,  is  verv  much 
greater  than  among  the  g»neral  run  of  stars  of  the  same 
apparent  brightness,  Conversely,  stars  of  the  s.mv 
apparent  *<rightness  .and  prop,  r  motion  are,  on  the  average, 
nearer  to  us  the  redder  they  are.  It  follows  that  these  star* 
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are  intrintkally  fainter  the  redder  tbnr  are,  the  reddest  one* 
b  -ing,  on  tfa«  average,  only  one4lti<tb  ra  bti0n  a«  the  %an. 
On  the  other  handt  many  brig^  red  etars  (mch  a>  Arettiru*) 
are  at  great  diitanoei«  and  are  actually  at  least  too  t^e*  as 
bright  as  the  sun.  All  this  OA  be  explained  on  the  l>>p»- 
thesis  (now  well  estaUlthad  on  olber  gjroande)  that  ibe 
reddeit  stars  are  lowest  in  tenqwratHre.  Witb  liie 
latest  determinations  of  temperature  and  surface  bright- 
ntss,  it  appears  that  the  fainter  red  Stars  are  somewhat 
smaller,  and  presumably  denser,  than  the  suAi  while  (he 
brighter  ones  are  very  much  larger  than  the  sun»  and 
presufuably  of  very  small  density.  The  latter  class  prob- 
ably represent  an  early  stage  of  evolution,  and  the  forroer 
the  latest  stage  that  ean  be  ahserved. 

A  standarn  system  of  photographic  stellar  magnitudes. 
Prof.  E.  C.  Pidnring.  Since  1S79  about  two  millioa 
photometric  observations  of  one  hundred  thousand  stars 
have  been  made  at  the  Harvard  College  Obiervs<or;> 
I'he  results,  published  in  vols.  I.,  Ilv.«  and  isx.  of  the 
"  Harvard  Annals."  furnish  a  standard  scale  for  de;;r< 
mining  the  brightness  of  the  stars  in  aQ  parts  of  the  »b>* 
accormng  to  a  untlorm  system.  The  general  intnodiirtiwi 
of  photogtapifay  in  nearly  all  departments  of  astronomy 
has  created  an  urgent  need  for  a  simitar  scale  to  give  the 
photographic  magnitudes  of  the  Stars.  The  two  scnW 
will  clifTcr,  since  red  or  yellow  stars  snil  always  give  fainter 
images.  The  scale  proposed  will  be  the  same  for  white 
star*  as  die  visual  seale.  Three  methods  are  adopted  in  this 
woric  for  determining  the  photogmhie  brightness  firtt. 
eorrecting  the  visual  magnitude  by  we  class  of  spectrum : 
secondly,  by  measuring  with  great  cane  the  phoftoigraphic 
)  right ness  of  a  sequence  of  stars  near  the  North  Pme,  and 
.uperposing  this  photographically  on  the  stars  to  be 
ni'  asured ;  thirdly,  by  attaching  to  the  object-glass  of  the 
N  lescope  a  small  prism,  a  second  image  of  eadi  Star,  five 
magnitudes  fainter  than  the  principal  image.  Is  formed. 
.All  three  of  these  methods  are  in  use  on  a  largje  scale  at 
thn  Harvard  Observatory,  and  It  Is  hoped  that,  as  the 
result  of  many  thousand  measures,  •  satisfactory  solution 
uf  the  problem  will  be  found- 
Some  interesting  double  stars.  Prof.  Eric  Doolittle.  The 
many  thousand  double  stars  in  the  sky  may  be  divided 
into  two  classes.  There  are  some  in  whlrh  the  two  stars 
are  not  really  near  each  other,  but  me-rely  happen  to  lie 
in  the  same  direction  as  viewed  from  the  earth,  and  there 
are  others  which  form  true  systems  composed  of  two  suns 
revolving  about  their  common  centre  of  gravity.  In  the 
latter  case,  measures  show  that  one  sun  revolves  about  the 
other  in  an  elliptic  orbit.  It  often  happens  that  a  very 
few  measures  of  such  a  system  secured  at  certain  critical 
times  throw  unusual  light  on  tlie  nature  of  the  motion  and 
the  si»»  of  the  orbit.  This  is  especially  the  case  when  the 
companion  st.ir  apparently  ceases  its  motion  in  one  direc- 
tion and  begins  to  move  backward,  and  also  when  the 
companion  is  passing  nearest  the  principal  star.  Several 
(li.i;;rams  were  shown  describing  measures  of  this  Icind 
wiiich  had  rerently  been  secured.  An  account  w.ts  .ifso 
j^iven  of  the  discovery  of  a  very  close  double  star  duting 
its  oocultatinn  by  the  moon. 


THE   R(yVAL   OnSEKV.nORY.   GREFSU  ICH. 

T3E.\n  at  the  animal  v'sitalion  of  the  Hc.inl  of  \'i«.it,>rs 
on   Saturday   l.ist,   the   Astronomer   Kiivars  report  f  f 
the  wor'K  dune  .tt  th'-  <',re<nwich  Observaii>ry  during  ;h" 
ye,ir  ended  May  ii<  contains  many  items  of  general  inter''-;!. 

On  the  transit  lircle  the  new  central  illumination  was 
furth'  r  conifiar-'l  with  the  .innular  illumination  of  the  fieM. 
and  it  w.is  found  that,  with  the  latter,  transits  were  obser\fd 
o  2.}s,  r  arlier  than  thev  ai-  v.  itl-  'li.  new  form.  Sis  i^art 
from  N'ewcomb's  I"undamerital  i.'ataiogue  are  observed  each 
night  in  order  to  connect  the  observations  of  the  referem*" 
stars  for  the  Oxford  Astrographic  Zones  with  any  sysum 
that  mav  ultimately  be  adopted  by  the  Permanent  'inter- 
national Committee. 

Observations  of  the  <Hurr!a!  changes  of  '■-  v-A  ..nd  nad'r 
du:ing  i<>t>o  showed  that  changes  of  level  were  |e^s,  atid 
of  nadir  slightlv  greater,  than  the  mean*  for  iStfty-ifxi; 
The  lunar  observations  with  transit  circle  and  alia/imui'' 
are  in  good  agrei  ment.  and.  for  lOoS,  ihow  th*  nie.ie 
error  of  she  tabular  place  to  be  -0-3958.  in  K.A.  and 
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N.P.D.    The  moon  was  ol>s<?rved  on   146  days 


and  observations  of  Mars  and  of 
and  out  of  the  meridian,  were  aho 


0-00'  1 

during    the  year, 

H alley's  corm^t,  in 
secured. 

_I)oui)lp  stars  and  planetary  diameters  were  measured 
xviili  th>7  2>i-inch  refractor,  150  of  the  pairs  having  ccpara- 
tions  less  than  0'5'  and  296  pairs  less  than  i-o". 

With  the  j6-inch  refractor  146  planetary  photographs  wen- 
secured,  including  sixty-two  of  Mars,  taken  between  July 
a3,  1909,  and  May  14,  for  an  investigation  of  its  orbit. 

Planets,  satellites,  and  comets  i<)ooa,  t,  c  (Hallcy's),  and 
<'  Were  also  photographed  with  the  30-iiiLh  reflector  ;  among 
these  were  twelve  photographs  of  Saturn  and  Pho-bp, 
thirteen  of  Jupiter  and  J.viii.,  and  for:\-inur  of  Halley's 
comet.  The  first  photograph  of  J.viii.  during  this  opposi- 
tion w.as  secured  on  January  19,  and  the  observed  correc- 
tion to  the  position  given  by  the  Cowell-Cronimelin- 
Davidson  orbit  was  only  7* ;  this  satellite  has  now  per- 
formed one  complete  revolution  since  its  discovery.  A  slight 
"elongation  of  the  images  taken  with  the  30-inch  reflector 
was  attributed  to  a  small  shift  of  the  mirror  cell,  and  has 
been  completely  eliminated  by  rounding  the  ends  of  the 
supporting  screws  and  making  hollows  to  receive  them 
in  the  bed  on  which  the  cell  rests.  A  6-inch  lens,  kindh 
lent  by  Mr.  Franklin  .\dams  for  photographing  thr 
extensions  of  the  tail  of  lialley's  comett  ana  a  prismntir 
cstmera  for  photof^raphing  the  spectrum,  were  attached  to 
the  30-inch  rril  tor.  but  the  bright  twilight  and  tow  alti- 
tude of  the  comet  prevented  the  latter  observatioins. 

The  work  on  the  Greenwich  astrogrnphic  zones  being 
complete,  the  13-inch  astrographic  refractor  was  employetl 
until  April  for  cometary  and  various  other  photographic 
observations.  Since  then  it  has  been  used  for  photograph- 
ing the  astrographic  zones  -H5°  to  -(-31°,  originally 
.iHotted  to  the  Oxford  University  Observatory.  The  Stars 
on  these  chart  plates  are  also  to  be  counted  at  (.irrenwich. 
as  are  also  thf-"  on  the  catalogue  plates,  which  are  Iwing 
re-taken  for  purpose.  For  phot«graphin|{  Halley's 
coroet  a  new  Ross  lens  of  4  inches  aperture  and  16  inches 
focal  length  has  been  attadned  to  th«  n>>Indl  finder  of  the 
astrographic  instrument. 

Of  the  3  07  days'  difference  between  the  perihelion  passage 
of  Halley's  comet  and  the  date  predicted  by  Drs.  Cowell 
and  Crommelin,  one  day  has  bctn  accounted  for  in  a  re- 
discussion  of  the  perturbations  during  1828-4?,  but  the 
further  discordance  of  two  days  is  as  yet  un.iccounted  for 
by  any  attraction  of  known  matter  in  the  solar  qrstcm. 
The  observations  show  that  non*  «f  the  Other  elements 
was  so  much  as  t'  in  error. 

During  the  period  dealt  with  by  the  report  th"  -un  was 
pliotographed  at  Greenwich  on  194  days,  and  the  Koval 
Observatory  contributed  171  davs  tow.irds  the  record  for 
iQoq.  which  is  now  complete,  with  the  assistance  of  the 
[>ehr8  Ddn  and  Kodaikunal  Observ.itories.  except  for  two 
days.  In  this  work  the  C.jpe  Observatory  now  replaces 
the  Roya!  .Alfred  Observatory,  Mauritius,  and  the  hope  is 
♦•xpressed  that  the  yearly  record  ;nny  h-  m.idi*  up  almost 
enrirely  from  the  plates  taken  .»t  tlie  two  K  Aal  Observa- 
lorirs.  Greenwich  and  the  Cape;  during  March  their  record 
W.1S  complete  except  for  one  wy» 

The  magnetic  observation*  were  carried  on  as  usual,  but 
the  registration  of  earth  cumnts  was  discontinued  at  the 
end  of  1909  because  new  wiring;  was  found  to  be  iiee«ssary, 
and  was  considered  unjustified  owing  to  the  disturbances 
produced  by  the  electric  trams,  fte. 

For  1909  die  prlntipal  magnetic  results  were 
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Two  days  of  "  greater  "  .md 
turbance  were  registTrd  Ijv  the  magnets. 

The  reductions  of  ;h.>  ni-teorological  observations  are 
cfimplete  to  dn*.  ,  and  show  that  the  mean  temperature  of 
Ki'K)  w  i-i  4^'°.  below  the  05-year  average  1841-1905. 
The  rairf.ill  for  \\v  w^nr  ended  .April  30  was  37'7a  inches, 
3-6  alvn-.-  th'-  .iv-r.'ic;.?.  .iiirl  the  number  of  "rainj  days" 
was  192,  the  highest  for  many  years. 

The  performance  of  the  chronometers  tested  was  satis- 
factory, and  in  future  non-magnetic  watches  are  to  be 
received  and  submitted  to  the  same  tests  as  the  chrono- 
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meter  watches.  A  new  trial  of  box  chronometers  com- 
menced on  June  18,  and  the  next  trial  of  pt)cket  chrono- 
m-lcts  and  chronometer  watches  will  commence  on  July  30. 
The  time-signal  service  was  also  satiifactory,  and  the  per- 
formance of  ihc  Westminster  clock  ("  Big  Hen  ")  left  little 
to  be  desired.  On  41  per  cent,  of  the  days  its  error  was 
li  fis  than  o  js.,  on  77  per  cent,  less  thjn  t  os.,  and  on 
i>S  per  Cent,  less  than  2  0s.  ;  it  never  exceeded  three  seconds. 

I  he  vacancy  on  the  persvtmei  caused  by  the  resignation 
of  Dr.  Cowell  has  not  yet  been  filled,  and,  in  closing  the 
report.  Sir  William  Christie  tenders  his  hearty  thanks  to 
tile  staff  for  their  loyal  cooperation  in  the  prosecution  and 
•  xtcnsion  of  the  observatory's  work  during  his  tenure  of 
tile  office  of  Astronomer  Royal.  Although  the  work  has 
been  enormously  extended  during  the  past  thirty  years,  the 
linnncial  provision  for  it  has  been  increased  by  only  ssooJ. 
per  annum. 


ACKICi  1/rrRAL  HESKAliCH. 

PHE  need  for  widely  extend' d  f.;r"i!ities  for  agricultural 
research  is  being  more  ai.d  naxr  recognised  both  by 
men  of  science  .md  by  our  adin;i.iL-ir.r,i\  ■  authorities.  At 
the  last  meeting  of  the  cxecutiv  rorninitti  e  of  the  British 
Science  Guild  a  memorial  to  the  Prime  .Minister  on  the 
subject  of  research  in  agriculture  was  approved.  The 
President  of  the  Board  of  .Agriculture  and  I'ishcries  has 
now  appointed  a  committee  to  advise  the  Board  as  to  how 
.agricultural  research  may  be  best  encouraged  and  improved. 
Lastly,  a  society  has'  been  incorporated  to  secure  the 
development  and  extension  of  the  investi^.it'.orn  inaugurated 
and  endowed  by  the  late  Sir  John  Law'  v.  1  hcse  are  all 
excellent  indications  that  a  determined  and  united  effort 
is  to  be  made  to  place  agricultural  practice  upon  .1  ^ci'.  tit: tic 
basis,  and  to  secure  for  the  British  farmer  all  the  help 
scie-.re  is  able  to  provide. 

The  committee  appointed  by  Earl  Carrington  to  advise 
the  Board  of  .Agriculture  on  all  scientific  questions  bearing 
directly  on  the  improvement  of  agriculture  will  deal 
especially  with  the  methods  to  be  adopted  (a)  for  pro- 
moting agricullur.1l  research  in  univirsities  and  other 
scientific  schools  ;  (h)  for  .liding  scientilic  workers  engaged 
in  the  study  of  agricultural  problems,  and  (c)  for  ensuring 
that  new  scientifk  discovvries  are  Utilised  for  the  benefit 
of  agriculturists. 

The  committee  will  rnn^i,;  of  the  Duke  of  D'vonshire. 
Lord  Reav,  Sir  Edward  Thorpe,  C.B.,  F.R  S..  Mr.  David 
Davies,  M.P.,  Dr.  J.  J.  Dobbie.  F.R.S.  (principal  of  the 
fiovernment  I-aboratorics),  Prof.  J.  B.  Farmer,  F.R.S., 
Dr.  S.  F.  Harmer,  F.R.S.  (keeper  of  zoology  at  the 
Natural  History  .Museum).  Dr.  R.  Stewart  MacDougall 
(technical  adviser  in  zoology  to  the  Board  of  .Agriculture 
and  Fisheri'-s),  .Mr.  T.  H.  .Sliddleton  (one  of  the  assist.Tnt- 
sncretaries  to  the  Board  of  .Agriculture  and  Fisheries).  Mr. 
Spi-ncer  P.  Pickering,  F.R.S.,  f.t'iit  Colonel  David  Prain, 
CLE.,  F.R.S.  (direitor  of  th  Koval  Botanic  Gnrdms. 
Kew).  .Mr.  11.  S.  Stavelej -Hill.  .M.P.,  Mr.  Stew.nrt  Stock- 
man (chief  vterinarv  oflicer  of  the  Board  of  Agriculture 
and  Fishrrieii).  Dr.  J.  J.  H.  Teall,  F.R.S.  (director  of  thr 
Geological  Survey  and  MuvunO,  and  Dr.  David  Wil-nn. 
Mr.  Middleton  will  act  as  chairman  of  the  committee,  and 
one  of  the  ofTicers  of  the  Intelligenoe  Divirion  of  the  Board 
will  act  as  Secretary. 

A  meeting  of  th"  ^  .1  i-  ;\-  for  Extending  the  Rothamsted 
Experiments  was  held  at  Rothamsted  on  June  16  under 
the  presidency  of  the  Duke  of  Devonshire.  The  society 
his  been  incorporated  with  the  object  of  obtaining 
.idditional  funds  for  the  development  of  the  agricultural 
investigations  which  have  been  carried  on  9ct  lorri?  under 
the  late  Sir  John  Lawes  and  the  Lawes  Agri'  idtut .■!  Trust 
which  he  afterwards  founded.  The  immediate  object  of 
the  society  is  to  obtain  a  sum  of  5000/.  in  order  to  seciir'* 
.'(bout  joo  acres  of  land  adjoining  the  present  experimental 
lirld*.  and  r  rect  thereon  the  buildings  required  for  feeding 
experiments  with  the  crops  under  investigation. 

.An  appeal  for  subscriptions  towards  thus  securing  a 
<mall  self-contained  f;irm  for  the  Rothamsted  Experimental 
Station  is  now  being  circulat'-d.  and  at  this  meeting  of 
the  society  a  first  list  of  donations  was  retwrted  from  th--' 
Duke  of  Devonshire,  Lord  Iveagh,  Sir  J.  T.  Brunner. 
Colonel  E.  H.  Carlile,  M.P.,  Mr.  J.  F.  Mason.  M.P..  and 
Mr.  J.  Martin  White,  amounting  to  i4jot. 
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CUVM  IS  Hi  V    ASD    I'JIA  UMA  CU-IIi  EKA- 
PELTICS. 

"T^HE  Murter  memorial  lecture  wai  delivered  recently 
^  Li  fore  the  Liverpool  Section  of  die  Society  of 
Chemical  Industry,  by  Dr.  C.  A.  Keane,  on  modern  iatro- 
chemistry  (Jo^i'nal  oi  the  Society  of  CiMmical  Industry, 
Liverpool  i»ection,  April  15).  Dr.  Keanc  trncd  the 
development  ol  vadous  synthc^tic  products  uvrd  in 
pharmacy,  and  discu^si'd  ih<-  rtliiiuns  «■(  physiulo^icnl 
properties  to  structure  ■io  far  ns  tlu-y  may  be  said  to  ho 
known.  Hi-  illuscraicd  liis  discoursf  by  three  typical 
groups  ol  coiiipound!! — tlx.-  antipyretics  derived  from 
^-aniinoplir-nol,  the-  hi-jirmiirs  Ucrivtt)  Irom  malonyl  urea, 
and  th-'  local  an:tsJiii  £u  %  r>-l;iii  d  to  <  ocainc.  Referring 
to  the  fir>!t  group,  he  show<-d  that  tin-  Uyx'c  properties  of 
amlnopht-noi  may  be  redurcd  and  its  .-intii!)  r(  lir  iction  in- 
cr«*a<!fd  by  introducinj;  radicals  into  the  hydroxyl  and 
amino  fjroups.  lie  pointe"d  out  th*^  importanrc  of  a 
SulVu-iently  stable  combination  to  f-sist  driromposition  by 
th>'  acid  of  the  gastric  juice,  as  uth'-rwisp  thp  r.idlcal  is 
split  off  in  the  ."stomach  wi;h  Ov  production  of  the  parent 
substanrp.  The  practic.nl  outcome  of  thesf?  investigations 
has  led  to  the  reco-'nition  of  phcnar>?tin  .is  the  ITMSt  suit- 
able for  medicinal  use. 

Amor,^  the  substitutes   for  salicylic  arid   as  nn  anti- 
rheumatic he  mentioned  salol  (phenyl  cstpr),  iispirin  (.nctyl  • 
salicylic  .-icid),  and  salophen  (salicyl  acetaminophmol),  sub-  | 
stances  wKii  h.  beinu  stable  towards  acid,  pass  thrnu^h  thf  . 
stomach  unchanged,  but  are  subsequently  hydroly»ed  by  ; 
the  alkaline  pancrr.Ttic  juice,  when  th<?  constituents  brgin 
to  exert  their  specific  eflect.    Passing  on  to  the  hypnotics, 
veiona!  and  sulphonnl  and  their  analogues,  it  was  observed 
that  each  contains  a  hypnotic  group  in  which  alkyl  radicals 
(R«  one  of  which  must  be  ethyl)  are  neoessaiy  to  produrp 
hypnotic  action. 
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f>r.  Keane  then  gave  an  account  of  cocaine,  the  nature 
of  the  groups  which  are  responsible  for  local  anxsthcsis, 
and  the  successful  application  of  this  knowledge  to  the 

froduction  of  new  drugs,  such  as  a  and  fi  etiieaine,  ortfio- 
rm.  stovaino,  novocaine,  holocaine,  &c. 
The  address  concluded  with  a  table  of  statistics  giving 
the  quantity  of  synthetic  drugs  imported  from  dermany 
(the  scat  oif  the  industry)  to  this  rountry,  whiih  on  siV 
dru>;»  alone  amounts  to  about  20  tons,  of  the  value  of 
i6,ooof.  annually. 


THE  BEGINNINGS  OF  Ill  MAX  SI'EECH. 

A  \  inti'resting  attempt  by  Dr.  C.  Tauber  to  trace  human 
spi.-<fch  back  to  its  first  beginnings  appears  in  Globus 
for  May  12  (Bd.  xcvii.).  Fur  this  purpose  (lie  writer 
classilies  the  simplest  conceptions  <ind  the  sounds  repre- 
senting them  into  six  divisions,  as  follows  :— (i.)  m  + 
vowel,  meaning  liquid  food  (e.g.  milk,  melt.  Germ. 
Ge-muse,  &-c.);  (ii.)  p  (b  or  v)  + vowel,  solid  lood  {e.g. 
bread,  Germ.  Putter,  Lat.  panis,  &c.):  (iii.)  n^vowvl, 
sometimes  m,  fluidity  (e.g.  Lat.  navis,  Germ,  nass,  snow, 
&c.) :  (iv.)  dental  +  vowel,  sometimes  si,  wood  or  forest 
(e.g.  timber,  Germ.  Stuhl,  throne.  Germ.  Tanne,  &c.) ; 
(v.)  liquid -f  vowel,  feeding  or  drinking  place  (e.g.  Gk. 
libadion,  lake.  Germ.  Loch,  4c.);  (vi.)  «ittural-H  vowel, 
■nlmal  world  (cow,  Lat.  caper,  Germ.  ilutW,  Ac.). 

For  each  division  Dr.  T^iuber  draws  up  a  table  of 
derived  ideas  rcprescntrd  bjf  the  MIM  root-syllable  in 
various  Indo-Oermrtni.  I.inguages,  t.g,  under  (i.)  we  find 
Mama,  Germ.  \lun  r  .  .1  01. •  side  and  <»rm.  Mrer.  I.ai. 
iiiiiii',  4c.,  on  the  other.  From  maler.  mother,  i»  derivf-d 
ih<-  iifea  of  to  feed,  and  from  that,  again,  the  conception  well- 
fed.  large.  It  must  be  confessed  that  considerable  ingenuity 
is  reqiiirejl  to  trace  the  connecsion  in  some  instances,  '.ui 
the  author  freely  owns  to  setting  forth  ^xculative  results. 
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It  is  extremely  intensiing  to  note  that  the>e  six  kuund- 
groups  app<  ir  ui/fi  the  same  }ot(e  in  many  non'Indo- 
Germanic  kjuyuajjes ;  for  instance,  (i.)  »n+ vowel  ia 
Hebrew  tnanna  ^fuod),  maim  (water).  n  1  ir  taim, 
niahal  (wine  mixed  with  water);  in  Bantu  i  i-'t.^-  = 
water  occurs  very  frequently  in  compound  words ;  also  in 
("hinese  (in  Siamese  n-.am)  ;  in  the  form  mu  in  the  Ural- 
.Mtair  languages  (Tungus  and  Manchurian  mu-kr  —  water, 
J;ipanes.?  u-mi  =  S€a.  a-me  =  rain);  ma,  meaning  water, 
rain,  or  drink,  is  widespread  in  the  Australian,  Polynesian, 
and  .Malay  languages  :  the  Eskimo  have  the  word  muk  fo.- 
water.  The  dii.rd  conception  mag  =  large  occurs  in 
Caucasic,  Urat-Aiutii. ,  .tnd  Dravidian  langu.iges.  Instances 
from  bemitic,  Caucasic.  and  other  languages  are  also  given 
for  the  other  five  sound-categories.  Dr.  Tiiuber  would  like 
to  see  his  scheme  worked  out  and  amplified  and  the 
Vrspt(t,lii-  established  beyond  question,  after  which  it  might 
be  (lossibie  10  ascertain  the  points  at  which  the  grest 
linguistic  branches  diQvrcniiated. 

iSSOCIATIOS  OF  TEACHER.s  IS  TECItXlC.AL 

is.STrnnoss. 

'T'HE  annual  conference  of  the  .Association  of  Teacher* 
*■  in  Technical  Institutions  was  held  at  Hirmingham  in 
the  Birmingham  .NJunicipal  Technical  School  on  Friday  and 
Saturday,  Jun-:  i-  .-ind  |8.  In  his  address,  tlte  president  of 
the  association,  .Mr.  J.  Wilson,  Battersea  I'olyteihnic, 
emphasised  the  importance  of  scientific  and  technical  educa- 
tion to  industrial  prog.'ess.  As  an  example  of  this,  it  was 
pointed  out  th.it,  owing  largely  to  the  limited  appreciation 
of  tochnical  educatitin  by  the  Knglish  manufaccuring  world 
a.,  ii  whole,  nearly  all  the  chief  industrial  dcvelopnienu  of 
the  last  tw.iity  years  are  either  of  German,  French,  or 
.\merican  origin  or  commercial  deVetopment.  The  present 
national  and  municipal  expenditure  On  technical  e.iuralico 
in  Great  itritain  is  approximately  one  and  a  half  millions 
sterling  per  annum.  iTiis  Is  very  tmall  when  ci>mpar«f 
with  the  "gross"  annual  output  of  the  fOgiii>  i  ring  and 
t'beinical  inckislries  alnne,  amoanting  to  about  J.s-S  millioni^ 
per  annum.  .Mr.  Wilson  discussed  the  position  of  the 
l.i'iidon  |M»I\  technics  with  reference  to  the  London  L  ni- 
veisity.  He  considered  that  any  diminution  in  the  effective 
facilities  now  offered  by  tlie  polyf  chnics  to  the  working 
rind  lower  middle  classes  to  participate,  not  only  in 
.idvanced  technU  al  education,  but  in  higher  and  univerntj- 
■:dllCation,  would  be  a  grave  rctroRra<!e  step. 

fn  a  paper  read  at  tin-  afternoon  session  by  Dr.  Price,  of 
the  Birmingham  I  cchnical  School,  on  "  I  he  relation  hetwi-rn 
the  techniriil  sehool  and  the  university."  it  was  pointed  ou: 
that,  generally  speaking,  the  average  terhnical  stud'  nt,  how- 

■  ver  highly  qualified  he  ni.iy  b*-  by  previous  study  and  experi- 
ence, cannot  jMissibly  .illend  th--  university,  owing  to  thv 
high  fees  .md  eo'.t  of  niaintenatice.  In  r.-plv  to  certain 
criticisms  by  Prof.  Meldola  and  Sir  Willi.im  Ramsay  on 
I  lie  value  of  evening  instruction,  it  was  stated  that  at  the 
present  time  many  evening  students  in  technical  institution?^ 
:ire  takhii*  courses  in  the  highest  branches  of  technical 
knowledge,  with  advantage  to  themselves  and  to  the  indus- 
try with  which  th^y  are  connected.  In  Birmingham,  for 
instanee>  there  are  men  holding  responsible  positions  who 
hiiVe  wcelvcd  all  their  scientific  training  in  the  evening 
.  lasses  at  the  technical  school.  .Many  drawbacks  in  the 
liighly  valuable  system  of  external  esaminalions  of  th^ 
I.ondon  University  could  be  obviated  if  a  satisfactory  system 
rouUl  be  devised *by  means  of  which  tecbniial  institutions 
of  sufficient  standing  could  be  affiliated  to  the  local  universi- 
ties.    Many  of  the   larger   technical   schools    are  we'I 

quipped  and  have  a  high^'  trained  stall  which  is  aide  to, 
and  docs,  carry  out  research. 

A  number  of  general  resolutions  on  technical  education 
u  ;.re  passed  dealing  with  subjert.s  such  as the  co- 
ordination of  education  in  the  primary,  secondary,  and 
continuation  schools  with  technical  school  work  ;  (f>>  the 
necessity  for  the  provision  of  technical  education  of  a  mor» 

■dvance'd  and  more  highly  specialised  character  than  exist- 

■  t  present;  (c)  technical  schools  to  be  allowed  to  develop 
their  work   as  highly  ns  local  requiremcm-i    d.-mand , 

'  'i  urf^iiig  Upon  the  Gwernment  the  desirability  of  appoinl- 
\<y.i  a  Royal  Commission  to  inquire  into  the  need  for  the 
organisation  of  twhniral  education  throughout  the  rountry. 
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KEW  ASD  ESKDALE  MVtR  OBSERVATOIilES 
ASD  THE  METEOROLOCICM.  OFFICE. 

DV  arr.ingements  recently  conciutltd  iH  tutt-n  th'"  Lords 
CoJmlll^s.oncrs  of  H.M.  Trcasur}',  the  Ruval  SoLiety. 
the  Xaiional  Physical  Laboratory,  and  ilie  Mt-twrolugital 
CMke,  die  administration  o(  the  work  of  the  Kcw  Observa- 
tory, in  so  far  as  it  is  concerned  with  observations!  atid 
«iperimental  work  in  meteorology  and  geophysics,  will  be 
iransferred  to  the  Meteorological  Oftice  as  from  July  1. 
The  Kew  Observatory  will  be  the  central  observatory  for 
liw  OIBce.  All  communications  respecting  that  side  of  the 
wnrk  of  the  observatory  should  thenceforth  be  addressed  to 
the  director  of  the  Meteorological  Office,  Kew  Observatory, 
Rkfamond.  Sumy. 

By  another  provttioo  of  the  arrantfeun  nt  the  admmistra- 
t\w  of  the  obaervatory  at  Eikdale  Muir  will  be  associated 
b)r  the  Royal  Society  with  the  Meteorological  Office  iti«lead 
of.  39  heretofore,  with  die  National  Physical  Laboratory. 

la  the  conduct  of  the  atfminiatration  of  the  observatories 
the  director  of  the  Ueteorologleal  Office  will  have  th« 
j<ststanct>  of  an'  advisory  committee — ^the  Gasaiot  Com- 
iT .ice",  appoini.d  hy  the  Royal  Society  to  administer  the 
funds  of  Jhr-  liassiot  'I  riist,  representing  .m  endowment  of 
u'.i^iol.  vfstfd  in  the  Royal  Society  in  1871  by  Mr.  J.  F. 

'  ».J>^.(»t. 

OiT-  i  f  th  -  provisions  of  the  new  scheme  is  that  the 
sup'rint' rii-i  the  thn-r  obsiTvatoriP!. — Kew,  Eskdale 
Muir.  aiiU  \  jieiK  ia— un<l.  r  the  direction  of  the  Metcor- 
ulo;jical  Oilier-  shall  '■>-  puiirted  hy  the  Meteorological 
(."ommittoc  upon  the  ninnuKiiion  of  the  Gassiot  Committee. 
<'ln  this  noiuifiation  the  appiiiniments  of  Dr  ('  i  Hr.  . 
K.ls.S.,  as  sufKTititendeiil  of  the  Central  Observuioiv,  .uul 
y.i  Mr.  G.  \V.  Walker,  of  Hskdale  Muir  Observatory,  have 
b'.'.n  continu<'d  by  the  M'-teorolofjical  Committee.  Or. 
<i'!irce  ha"!  further  b»«n  appointed  .issistant-direetor  i>f 
observatories  for  the  Meteorological  Office.  Mr.  J.  K. 
Culluin  remains  superintendent  of  Valenci.i  ( rvatory. 

Ihe  work  of  testing  instruments  now  carried  on  at  K'^w 
Observ.^tory  by  the  National  Physical  Laboratory  will  d 
r^mov'^d  to  Teddinftton  as  soon  as  the  necessary  provision 
tor  its  transference  can  be  niadf.  The  laboratory  will 
r?Uin  the  well-known  K.O.  mark  for  use  with  those  i  lasses 
•'>i  instnimpnis  which  have  hitherto  b«n  tesieil  at  the 
ijbservatory.     For  th«'  being  the  work  will  be  carried 

•an  at  the  observatoi  v  .i--  ;i  department  separate  from  the 
observational  work,  but  under  the  superintendence  of  Dr. 
Chree.  Communications  respecting  tfiis  side  of  the  work 
should  be  addressed  to  the  director  of  the  National  Physical 
Lsboralory,  Observatory  Department,  Richmond.  Surrey. 


INDUSTRIAL  WORK  AS  I)  EDUCATIONAL 
DEVELOPMENT.* 
T  OC.AL  authorities  ha.'  immI  d  \.iri.jus  ways  to  secure 
in  their  work  for  further  education  the  cooperation 
of  rmployers  of  labour  in  their  areas.  Under  present 
industrial  and  educational  conditions,  great  importance 
attaches  to  any  action  taken  by  employers  cither  in  in- 
creasing their  employees'  opportunities  for  attending 
technical  classes  or  in  urging,  and  granting  practical 
recognition  to.  the  gain  which  systematic  study  in  such 
cl.isses  brings  to  workmen  who  attend  them.  In  1905  the 
Board  prepared  a  circular  describing  some  of  the  mure 
Iniitful  efforts  which  had  been  made  in  securing  the  co- 
operation of  employers  in  these  and  similar  ways,  and  the 
issue  of  thia  circular  atimulatod  further  efforts  nt  the  kinJ 
in  various  narts  of  the  countiy.  It  is  now  generally 
rccogniaed  that  one  of  the  duties  of  managers  of  technical 
schools  is  to  establish  and  maintain  the  closest  possible 
relations  with  those  under  whom  their  students  are 
employed. 

The  development  and  strengthening  of  the  trelation 
which  the  work  of  the  teaching  institution  bears  to  the 
practice  and  to  the  commercial  aspects  of  industries  may 
do  much  to  promote  industrial  progress,  and  it  is  not 
unreasonable  to  expect  that  in  making  their  arrangements 
with  their  Nnun^.r  workpeople  employers  should  give 
some  consideration  to  tho  conditions  necessary  for  the 
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work  of  the  school.  Individual  employers  mJ  groups  of 
employers  have  in  practice  found  it  cuiiipanble  with 
economy  of  pioduclion  in  trade  workshops  to  allow  sonie 
reduction  in  the  ordinary  working  time  to  those  of  their 
employees  who  attend  approved  luih>i's  ff  insti m  i.du  1:1 
technical  schools.  The  usual  combination  of  wiuksIki)  .n.a 
school  in  the  preparation  for  industrial  work  as-it^i  s  ;l,e 
evening  only  to  school,  and  requires  the  young  worker 
during  the  day  to  give  full-time  attendance  in  the  work- 
shop. It  is  true  that  even  in  these  conditions  large 
numbers  of  students  have  made  great  progress  in  their 
technical  education.  For  studcnU  of  energy,  strength, 
I  and  ability  evening  classes  have  afforded,  and  still  .Tifor.l, 
'  opportunities  of  advancement  in  knowledge  which,  when 
coupled  with  the  experience  of  practical  work,  of  men, 
and  of  commercial  conditions  which  they  acquire  in  their 
daily  occupations,  enables  them  to  ouahfy  for  positions  of 
responsibility  in  the  induatries.  Evening  classes  have 
indeed  provided  an  open  avenus  for  talent— an  avenue  by 
which  not  a  few  hftVC  advanoed  to  pontnns  m  which  they 
have  done  marked  service  for  6»  indwtoial  wcU.ire  of  the 
country.  Where,  however,  studies  have  tO  be  cam«d  on 
in  evening  classes  alone,  they  are  subject  tO  difficulties 
which  in  all  cases  retard  the  student,  and  la  many  cases 
dishearten  him  before  he  has  obtained  even ^ such  Know- 
ledge of  print  li)!  s  as  he  requires  if  he  Is  to  Be  an  intelli- 
gent hand-worker.  The  movement  towards  an  extensKNI 
of  the  opportunities  for  part  rim. -  study  during  the  day  18 
therefore  one  which  inav  h.i\  e  f.ir-rcai  hinfi  results. 

The  fwriiis  in  which  addition.il  facilities  for  school  WOrIC 
arc  aiTord.id  diller  considerably  ;   the  main  cause  of  this 
N.iii-tv   L.f  form  is  that  the  i  .nditions  uf  different  trad-,-* 
I  vary  considernblv  both  as  to  tlw  nature  of  the  part  taken 
I  in  the  work  bv  \uung  workmen  and  as  to  the  continuity 

of  the  demand  for  work  throughout  the  vear. 
i     There  are  now,  however,  in  surL,  sstul  fM>'  r -  ourses 
i  of  part-time  study  under  arrangements  involving  tune  oM 
I  from  the  works  for  such  periods  as  one  or  two  afteTnrM>ns 
.T  week,  one  day  a  week,  threr>  d.ivs  a  week,  or,  it  may 
b.  ,  daily  during  two  months  of  a  sl.irk  p  :iod  of  the  year. 
In   all  cases  of   this   kind   the   iiulhorities  of   the  local 
teehnical  school  arrange  courses  of  instruction  for  hours 
available,  and  that  instruction  is  definitely  related  to  the 
requirements  of  the   groups   of   students   in  attendance. 
Under  these  conditions  the  students  have  the  advantages 
1  of  class  instruction  in  the  d.aytime,  and  they  can  without 
,  strain  supplement  this  by  home-work  in  the  evenings,  an.l 
I  yet  have  time  throughout  the  year   for  oth.  r  interests 
Part-time  Study  in  the  day  in  this  way  has  been  proved 
'  possible    and   of   much    advantage    in    connection  with 
engineering  and  building  trades,  with  painters'  work,  with 
plumbers'  work,  and  otnef  trades. 

Coupled  with  schemes  of  this  kind,  as  well  as  in  con- 
nection with  the  ordinary  evening-school  system,  tniMre 
have  been  established  in  manv  places  scholarships  Of  other 
facilities  bv  which  promising  students  may  devote  longer 
periods  entirely  study— periods  in  soms  cases  SIX  months, 
in  othi  rs  oil.  ,  iwj,  or  even  three  years* 

There  can  he  nn  d  iuhi  that  the  increase  "*3''_~''**f 
for  part-time  stud,  iiu  ,vill  do  much  to  advance  tedinkml 
education.  Such  an  incrpase  would  not  be  costly,  for  in 
most  towns  there  have  now  been  provided  technical 
on  a  scale  . . .mm.  nsur.ite  wiili  ih..  d  in.'.i.d  for  specialised 
technical  insiiiicium  in  the  ev  vnc,  and  .luring  the  day 
these  schools  arc  generally  hut  l.ttl-  utilised.  The 
extension  of  such  dav  work  giv.  s  .H  t  ..su>n  for  a  b>  tter 
division  of  the  time  of  technical  te.K  li- r-,  .,nd  thus  makes 
it  possible  for  school  authorities  to  obtain  greater  value 
for  their  expenditure  in  retaining  the  services  of  well- 
qualified  teachers.  ..     ,  • 

The  possibilities  involved  in  even  a  slight  re-distribotion 
of  the  hours  young  people  devote  to  work  and  to  mstnic- 
tion,  respectively,  are  so  important  that  it  i-;  .f  spicial 
value  to  have  g90d  tests  of  what  can  be  attained  in  this 
way  in  actual  prwtlce  without  disturbance  of  eronomie 
conditions.  The  arrmnc-ments  made  in  connection  with 
day  classes  recogni^d  vu.  lcr  the  Board's  regulations  afford 
numerous  examples  of  methods  by  which  employers  of 
labour  and  local  education  authorities  have  bcm  able  to 
work  together  in  providing  special  classes  adapted  10 
particular  trade  or  industry  and  to  local  conditions  ot 
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cniployniciil,  and  dttails  of  some  such  iii«tancL>i  of  part- 
time  dav  work 

In  a  town  tn  the  nurtd  of  Knfjljnd  a  numbrr  of  .ipt'i'd- 
tice-i  arc  st-t  free  from  tlirir  pniployiiu-iU  at  ti-rlain  luU''» 
SO  that  they  may  attend  tlassrs  which  have  bi-';i  spt  cially 
arranged  for  thctn  in  th'-  local  technical  school  in  i  ngmeer- 
ing  and  allirH  traf1«>^  ;  the  coursfs  extend  over  f.vu  bijisions. 
of  eii;hl  mj!i:ha  1  ach  ;  stuHr-nts  in  th''ir  first  yi  ar  attend 
lor  one  morniii;;  and  oni-  afternoon  a  wek.  and  tho?e  in 
their  second  v.ar  for  two  aftirnoons  a  week,  or  four 
hours  in  all.  1  h"  fees  are  ])aid  bv  the  employers  ;  Ih-- 
apprentice';  pav  f'.ir  bo  iks  and  material!.,  but  receiv.'  tlv  ir 
wages  for  th'-  p'-riods  of  ab-inre  from  work  granted  to 
enable  them  to  atti-nd  t!ie  elassrs.  'ihe  time  ^.pi-nt  by 
apprenf!C«'"s  in  atl'-ndance  at  th^  dav  rlassi-s  is  counted  ;n 
their  term  of  ap|)ren'.iceship,  and  pref'Ti'nce  is  given  t)> 
the  employer*  iti  tilling  varancii  s  in  their  works  to  thos*? 
who  attend  the  cla!i$e>;.  Tlie  empUners  are  Kpmtnted  on 
the  governing  httrlv  of  tlie  technical  school. 

The  1  irai  .(luiation  authority  at  a  railway  centre  in 
the  south  of  Kiitjland  has  provid'd  in  the  terhntrn!  instl- 
tut"*  classes  for  ciiginceriiij^  apfjr'  ir.ics  in  the  emplovment 
of  tho  railway  company.  Tlie  aj^prenticf!;  ar'-  aliowd  to 
attend  a  four  years'  course,  arran^'-d  in  th'-  [-.is-  of  the 
first  year  of  instruction  feir  2 J  ho-jr>  for  ori'-  irm-ning  a 
week,  and  in  the  case  of  the  srrond  and  third  .iml  fourth 
years  for  3J  hours  a  we'-k,  vpr-ad  over  two  morningi>. 
.Again,  nt  a  railu.iy  lenlre  in  ti:-  iior'.h  of  I-ingland,  th<" 
technical  school  carri' s  on  a  cours-  on  the  rnnstruction 
and  niariai;ein'  i.t  of  the  loeoniotivi-  !o  rui-r-t  thi-  require- 
inents  of  -  nqinj  drivers,  firemen,  and  engine  cieaih  rf:  the 
instruct:  111  here  is  for  two  hours  on  one  morning  a  wi.-ek, 
and  is  gi\'-  n  teach'TS  who  are  district  locouiMtiv.-  fore- 
men. 

In  a  n-ptre  of  elvniie^!  nianufactiir'"  \Vi-  find  ■special 
arraii^t-Hii  nt»  f'>r  til"  instruction  of  trade  appr-  iijii -  S  of 
Lirge  -ngin'-f ring  and  chi-inir.i!  wark<^.  In  th-  ra- ■  of  oii'- 
firm  th'  enipIo)--;is  require  that  their  einpln;.  s  shall 
attend  an  evening  "-chool  vintll  iley  are  nineteen  years  of 
ag> ,  ?nit  'ionir-  of  the  nppi'  niir<-s  of  thi*  and  of  another 
firm  are  allowed  to  .Ttt<-nd  fur  instruetjon  for  four  hours 
on  two  afternoins  a  w-p-k  for  forty  wiks  in  the  year 
during  the  last  two  y  ars  of  their  apprfiuiteship,  without 
loss  of  wag's  during  their  absence  from  the  works  .it  the 
clas<!'"<! ;  t!i  -  .-  r.plovers  pay  the  fees,  and  attendance  at 
thes^  ci  s  is  r.  garded  Vf  than  a«  a  very  Important  pan 
of  the  apprenticeship. 

In  .1  large  industrial  centre  the  local  educttion  .luthority 
has  provirfe-d  apprentiro  dnv  rour-ie^  for  f  nginf><»ring. 
plumle>rs'  work,  and  painterfi'  and  decorator";'  \V")rk  ;  the 
vaii<>us  roursi-s  rang<;  over  two  or  more  years,  and  meet 
for  on"  whail'  day  a  week  throughout  the  year.  Seasonal 
periiKls  of  I— -s  pre<;«iure  or  «!!arkne-<!«!  of  work  are  peruliarly 
liable  to  occur  in  ^uinnier  in  som''  d'^partnient";  of  the 
building  trad'-,  sui  h  as  painting  and  plumhing,  and  accord- 
ingl\'  th-  same  aa'.horitv  has  surce'd-d  in  rstahli.sliing  a 
suit^bk  sp»-(:ial  summer  course  fur  plumbers  who  can  utiii.w 
the  opportunity  in  order  to  improve  their  knowledge  and 
elTiciency  by  attending  on  four  full  days  and  two  half  davs 
weekly  'throughout  a  c.ie.piete  mooth  fcr  Instruction  in 

subjects  cognate  to  plumbing. 

.Again,  in  the  case  of  a  cloj-i  h  relat'-'l  trat!''  1  gas-fitting), 
where,  however,  the  conditions  of  w  trk  arc  somewhat 
diflferent,  another  local  authority  l:.is  arr  u  ged  that  boys 
who  are  under  training  to  become  gav-iiif.-rs  may  have 
the  advantage  of  concurrent  technical  i  ihn  aiion  in  the  day- 
time. The  boys  attend  at  the  local  t<-chnical  institute  for 
three  hours  on  e.tch  of  three  aft'-rnoor.s  a  week.  The 
instruction  they  receive  is  in  con'dnualion  jiuJ  development 
of  their  previous  work  at  the  public  elementary  school,  and 
includes  English,  workshop  arithmetic,  and  mechanical 
drawing. 

.Among  the  advantages  of  close  relations  between  school 
authorities  and  the  employers  of  the  students  who  attend 
the  schools,  not  the  least  is  the  increased  confidence  with 
wliich  school  authorities  can  advise  their  pupils- — especially 
voung  pupils— as  to  the  studies  they  ought  to  take  up.  In 
the  arrangements  made  for  giving  such  advice  th' r.-  N 
room  foe  great  smprnvfrnent ;  at  present  it  is  not  possiUi^' 
to  v  ,\  m: w  ih.iri  ;'i.,t  this  an  '-ssi  ntial  fe.nture  in  all 
w.hesu'irs  ci{  eveiiirig-iM.ho»>!  work  that  succeed  in  secnring 
large  and  continued  att»-ndanre  of  pupils. 
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UmVERSITy  AND  tDUCAJJOHAL 
INTSLUGENCE. 

*  Wli.KlL'c.r.-  -Tlie  following  arc  ihr  spccv -ii  ^  delivered  Ir.- 
tlie  I'ublic  Orator,  Dr.  SanJvs.  on  ']  ueifla'.'.  June  14,  m 
pri->':nling  Sir  Oliver  Lodge,  principal  of  :h':  L  nivm-.ty  tf 
Jiuiiiiiljjliam.  and  Prof.  Willi. im  lli-nr)  I'erkin.  prol'.ssyf 
of  organic  ch'-.-nistry  in  the  \  ictoiia  L  ni\  rsity  vt  Man. 
Chester,  lar  tiie  degree  of  Uuttor  in  S .unc:  Menu,,; 
cau$a  : — 

.•\dpst  vir  sr'entiarum  phrsiraram  ir.  rrgione  qujdaa 
culisti  inv.;.s:iganila  iani  p-r  .mno-.  triginta  prasclw! 
meiitus,  qui  praesertjm  aethf:ra  ilium  e*plctravit,  qu^ 
solis  stellarumque  lux  et  calor  "  imrnemcr  jbil»  p.. 
•ip.-irium  "  confesfim.  sine  ullo  pha-  noirt'^norum  lem»sti;uin 
inipedini' nto.  in.  orbem  ttrrrarum  no->ttuiii  transmittuntLr. 
Idem  diligcncer  inquisivit,  fulgurua)  vis  electrica  qurrmoji) 
fila  toctorum  securitaii  inservicntia  percurrat,  quatno'jr-n 
subito  deserat.  Inde  progressus,  ctiam  vim  e!»ctricara,  ni.n 
alitor  quam  lucein,  undarum  more  rnoveri  -o  ipsij  ;»mpree 
aigumentis  idoneis  ostendebac,  quo  vir  quidam  insignia. 
Ilcnrlcus  Hertzius,  illud  ipsum  experimentis  comprobavit  ft 
.Maxwellii  noiTtri  vaticinationes  veras  esse  denicmstr.Tv..' 
lure  igitur  Optimo  Kegia  Scientiarum  Societa*  num;»i;ij 
lucis  et  caloris  Icgibus  invcstigundis  propositum  hmc 
polissiniutn  viro  donavit ;  iure  optin^o  nos  quoque,  et  hi-t 
et  alia  eius  tncrita  plurima  admirati,  eundem  inter  sci'tii  - 
arum  doctores  nostros  honoris  causa  collucamus.  F.ua 
ci  rte,  qui  Anglia  in  media,  ipsius  Volcani  in  domo  diteta 
Sapientiae  sedem  serenam  nasccntcm  fovit,  crescentrra 
ndiuvit,  etiam  nostra  stater  .Alma  voitu  benigno  respicit. 

Pr.nesentatur  vohi.-;  I'niversitatis  illius  novae  prap^**!* 
dignissimus,  rcrum  naturae  esplorator  felix,  eques  insiRms. 
t  )iiver  Lodge. 

.Abhinc  annos  quattuor  et  quinquaginta  unus  e  nostT,«!jtj« 
(iiivat  gloriari)  primus  omnium  indicavit  etiam  e  licnw 
piceo.  qui  carbonis  fossilis  e  biluminc  exsudat,  crtlor»< 
quosdam  roseos  posse  exoriri.  Utinam  etiam  invnti  tam 
pulchri  reportorem  illustrem  purpura  nostra  derorar*  n<^>ii4 
contigisset !  Laetamur  tamen  patris  tam  illustris  in  f  bo 
insigni  eandem  laboris  patientiam,  eimdem  srient-.a-. 
eur:dem  veritatis  amoretn  simpticent  sincerumque  agnoser' 
Vir  in  experimentis  elaborandis  sollertissimus.  in  exp^i- 
ni'-nrorum  interpretatione  perspicacissimus,  (nc  plur.i  fom- 
memorem)  non  modo  "  narcotinatn  "  iliam.  quae  p-ipavr:* 
in  Slice  est,  sed  etiam  rerum  naturae  odorps  qu<»d.i-n 
vuavissimos  artificio  suo  aemulatus  est.  Viro  tali  idrircc 
prai'S<'rtin)  gratulamur  quod  ei,  propter  labores  nu? 
•  issiduos,  primum  a  Societate  Regia  Londiniensi  numisma 
oireum  donafum  est;  dcinde  Vlctoriana  in  Universititf 
.Manruniensi,  viri  huius  c  studiis  novani  gloriam  ,ti*^tit. 
ratiie<lra  nova  constituta.  Laetamur  denique  tot  colcnaa 
invcntorU  filium,  in  eadem  tcientianim  f>rovincia  expior*- 
torctn  feliceni,  henori*  cmna  purpura  nottra  mtiium 
v'dcre. 

I)iioo  nd  vos  scientiae  rhemicae  profenorcm  MMt-vo!- 
en<iem»  nominis  mafini  heredem  magnum,  Wilfekmm 
Ilenrlcum  Perkin. 

I.KFI>S. — .At  a  meeting  cd  th'-  council  of  the  UniTenilT 
held  on  June  15,  the  fnllowing  r'-sfduiitin  was  pawd  — 
"  I  he  council  rix-ord  their  deep  s*  of  th'-  honour  dio- 
to  the  University  hv  the  offer  of  a  fund  raised  »*  1 
memorial  to  the  lat.'  ."--Ir  fleorge  Livesey  for  the  er<Jow- 
ment  of  a  profess.01  ship  of  applied  chemistp'  relating  to 
the  coal-gas  and  fuel  industries.  The  council  grat'fulhr 
accept  the  offer,  and  hf-rcby  establish  a  Livesey  proff'^^r- 
>hi|i  of  i.ial-gas  and  fuel  industries,  subj»*ct  to  the 
diiiim**  prescribed  in  the  d^ed  of  £;ift  sjihmittcd  on  IvhaH 
of  the  donors  0(  l.'v  s.  v  MMKniial  Fund."  The  ftid 
reffMTed  to  amounts  to  about  n.ocxJ..  and  hn<  be-n 
collected  from  corporations,  companies,  and  private  dfvi.r^ 
associated  willi  ilic  industries  with  which  Sir  Geotf 
Liveiejr  waa  so  hoaourabljr  connected. 

Lo>«DOK.''-At  a  meeting  held  on  June  1$  the  Senate  n- 
elected  Dr.  H.  J.  M.  Hill,  F.R.S.,  Astor  professor  d 
niathemnHMi  to  be  Vioe^bnnceliar  of  the  Univerntj 
■1  second  term  of  oflioe.  viz.  until  June,  191 1. 

OxrcsKi). — The  electrical  laboratoiy  presented  to  t.Sf 
University  by  the  Drapers'  Cotnpany,  and  erected  gn  tte 
north  ride  of  the  University  Museum  at  a  coat  of  »3.«»>, 
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wd*  uiMrnrd  in  the  preaence  of  a  large  company  on  June  21. 
l*l»e  Master  of  the  Draperi'  Conpany,  Mr.  K.  R.  FIctchor 
(ttpao  whom  the  degree  of  Doctor  of  Civil  Law  h  onoris 
caiua  was  oenferred),  made  the  presentation  of  the  labora- 
tory, end  the  Chancellor  (Lord  Curson)  acknowled^jed  the 
gift  In  a  speech.  In  the  course  of  which  he  said  that  eight 
jreara  uo,  when  a  statement  was  drawn  up  of  the  needs 
of  the  Universlly,  a  «iy  prominent  place  was  given  in  ir 
to  the  need  for  a  bboralory  for  the  Wykeham  professor 
SL  l*y«""»  only  three  years  ago,   when   the  \  icr- 

Chaneellor  and  he  wrote  their  first  letter  to  the  Pre^s  on 
behalf  of  the  appeal  for  the  rv-endowment  of  the  L'ni- 
ycr*itv,  they  •ummed  up  the  requiranents  of  the  University 
in  th»  respect  in  the  laconic  phrase,  '  We  need  an  ekc- 
Wcal  laboratory.'  Oxford  needed  it,  not  merelv  to  enalile 
the  professor  to  give  the  best  (".ichinR  to  can'didatrs  i..r 
honour  degrees,  but  also  to  enable  him  to  keep  in  touch 
Wth  the  most  modem  scientific  discovery  by  tlie  pursuit 
of  independent  research  with  the  aid  of  the  most  r.-c.-nt 
appliances,  and  also,  of  course,  to  provide  opportimiii.  v 
for  similar  lllsestigBtlons  to  outside  people.  He  would  iMj;, 
however,  like  anyone  to  go  away  with  the  idea  that,  evm 

tlue  tftaaoM  gift,  the  scientific  requirennents  of  thp 
Uwhfgrstqr  were  exhausted.  The  department  of  chemistry, 
both  in  respect  of  teachers  and  of  laboratories,  was  quite 
unfit  for  the  gicat  iostitution  to  which  it  belonged.  He 

sure,  also,  that  In  tlw  department  of  cnfiinpcrini! 
science  a  laboratory  was  badly  wanted. 


CotivMA  Uwtvnsm  has  ronferred  its  Aicterate  of 
seiemwon  Sir  Willtam  White.  K.C.B..  F.R.S. 

It  is  announced  in  Science  that  Brvn  Mawr  College  has 
obtained  money  sufficient  to  pay  its  debts,  and  in  nd(tit!on 
50.000/.,  which  entitles  it  to  the  appropriation  of  ^o.ood/ 
of  the  General  Education  Board.  The  sum  r.Tis-H  bv  the 
Alumna-  Association  was  6o,8ooI.,  which  is  to  l>o  uv^  for 
the  endowment  of  chairs  in  mathematics,  English,  and 
economic*. 

Tub  Imperial  University  Congrcs*.  whidi  w]']  be  held 
in  London  in  191a,  is  liltelv  to  be  one  of  jinat  import- 
ance and_  of  far<«aching  influence.  All  the  universities  of 
the  Empire  are  to  be  Invited  to  send  repres«'ntative<!  to  the 
cooj^ess,  and  llie  invitations  are  bring  issued  in  the  nanies 
of  the  Universities  of  London.  Oxford,  and  Cambridge, 
while  the  University  of  London  will  have  the  dutv  of 
organising  the  congress.  It  has  been  suggested  that  a 
praliminaiy  meeting  of  rqxresentatives  of  British  universi- 
dee  ought  be  held  next  year  with  the  view  of  preparing 
malernb  for  (he  congress.  Dr.  R.  D.  Roberts,  formerly 
Fellow  of  Clare  College,  Cambridge,  and  one  of  the 
regtetrars  of  the  Univerrity  of  London,  will  act  as 
secretary  of  the  congress. 

As  announi.  tl  alrp.idy,  thp  third  International  Cori^;r<-ss 
on  School  Hygiene  is  to  be  luld  in  Paris  on  .\ugust  2-7 
ne\t.  The  organising  committee  of  Great  Britain  and 
Irel.ind.  of  which  Sir  Lauder  Brunton,  B.nrt,.  F.R.S.,  is 
pf'  'iitl.-nt.  is  appralin;:;  speti.illv  to  all  who  w-v  nswriated 
with  the  London  rnn;^ri's<  ,n  \i;r,~  to  attend  th"  r.iri"! 
meeting  Trav-llin^^  nnd  tui;.  I  an  omniod.ition  .ir''  U-'iu-^ 
arranged  by  the  committee  .it  nu.d.  rnt'  charges,  and  lull 
particulars  concerning  them  lan  l)e  obtained  from  .Mr. 
Durrie  Mulford,  assistant  secretar> ,  no  Buckingham  Palace 
Ro.id,  S.W.  I  he  general  mrptings  of  the  congress  will 
deal  with  uniformity  of  method  for  phvsical  ex.imlnatioos 
in  scho.i!';.  ';.'\unt  ediirntion,  and  lb.,  -.r.iining  and  appoint- 
mrnt  of  the  sch<X)l  do*  for.  Th-  othi  r  !ni<;ine-is  of  tUr 
I  a-i;;r.      will  be  dnn-  in  1  1.  v,'ii  -fi  d.-.ilinj^  with  evrrv' 

aspect  of  th.^  question  of  securing  tlie  health  of  the  tcarh<Ts 
and  pupiU  in  schools. 

The  Johns  Hopkins  University  Register,  1000-10,  which 
has  reached  us  from  Baltimore,  contains  an  interestinfj 
historical  statement.  From  this  we  find  that  the  original 
eiMlowment  of  the  University  amounted  to  a  little  more  than 
Coo.ooof.  This  sum  has  been  sutipl"  tiented  bv  several  gifts, 
including  the  endowment  fur.H  of  looJ.  amounting  to 
a0o,ooof.,  and  the  John  \V.  McCoy  fund  of  loo.oool.  The 
income-licaring  funds  have  a  "  book  value  "  of  916,000/. 
The  real  estate  and  buildings,  books,  scientific  soparatus. 
and  general  equipment  are  valued  at  380,000!.  The  total 
value  of  the  assets   of   th>    University  is  thus 
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i,3oo,<Kx>f.  In  June,  if)txi,  the  (ifn"ral  Kductiion  Board 
oHered  to  contribute  50,000/,  tou.<:d>  thi-  endowment  of 
the  University  provided  the  in<stituiion  is  able  to  secure 
150,000/.  on  or  before  December  31  next.  It  is  expected 
that  the  conditions  of  the  gift  will  be  mi^t  by  the  date 
speriftod.  The  I-'ci'-lntut'-  of  Maryland  1  ;::1\'  made 
an  appropriation  of  5000/.  a  year  for  191 1  and  iqia. 

\\  f.  ha\c  rrrniv- d  a  i:opy  of  a  syllabus  for  the  "  leach- 

iiij^  of  si  i(  nrp  of  home  alT.'jirs,"  drawn  up  by  a  committee 
of  Associ.ition    of    1  earlu'r?;  of    Dtiniestic    Scieni",  in 

fonjum  lion  with  oTCiin  tea*  h<rs  of  rhenii'-try  .ind  In^ienf. 
1  tie  olij'Ct  of  the  syllabus  is  to  indir.Tte  .t  course  of 
I  insirurtion  Up  to  a  "  matriculation  "  or  "irhool-lenving  " 
standard  suitable  for  girls  in  a  s-Tondarv  school.  The 
cours''  is  designed  to  include  those  portions  of  elementary 
plivsiLS,  chrniistrv,  hygiene,  and  phvsinlogy  necessary  for 
th-!'  prop<  r  un<l(  rslan Jing  of  the  sci'^ntiiic  principles  under- 
lyin>;  tiom-  inana;;>  ni>  nt.  It  is  hoped  that  courses,  somi-- 
what  tin  the  lio'  S  of  those  suggested  in  tlie  svllnbus,  will 
in  the  fiituf'  ti>'  ^.Jpnerallv  adopted  in  t;nU'  -..'rondarv 
■irhools,  thr-rrbv  lirin^lnj^  ab4")Mt  .1  much  needed  forr^Ia- 
tion  of  the  sri'^nr.'  tearhin^  wilh  the  instruction  in  rooki-rv 
work,  I.iundrv  work.  i*tc.  The  rommitteA  suggejits  the 
desirability  of  th':'  im  lusion  of  this  niodiled  science  course 
as  one  <if  th'-  optional  subjects  for  girls  in  the  scheme  of 
examinations  ludd  bv  :h'^  .Tuthoritles  now  conducting  public 
examinations  of  a  matriculation  "  or  "  school-leaving  " 
standard. 

Tm«  Royal  Commission  on  I'niversiiy  Education  in 
London  has  issued  its  first  report,  which  consists  of  the 
minutes  of  evidence  taken  up  to  April,  1910.  It  will  be 
remembered  that  the  commissioners  were  appointed  to 
inquire  into  the  working  of  the  present  organisation  of  the 
University  of  London,  and  into  other  facilities  for  advanced 
education  (general,  professional,  and  technical)  existing  in 
London  for  persons  of  either  sex  above  secondary-soiool 
age :  to  consider  what  provision  should  exist  in  the  metrO* 
polls  for  university  teaching  and  research ;  to  make  reoom* 
niendations  as  to  the  relations  which  should  in  rnnsequence 
subsist  between  the  I'niversity  of  I-ondon,  th-  incorporated 
colleges,  the  Imperial  CoU^e  oF  Science  and  TechnoloAT, 
the  other  schools  of  the  University,  and  the  various  pubne 
institutions  and  bodies  concerned  :  and,  further,  to  recom- 
mend as  to  any  changes  of  constitution  and  organisation 
which  appear  desirable,  regard  being  h.id  to  the  facilitiea 
for  education  and  researrh  which  the  metropolis  should 
alTord  for  specialists  and  advanced  students  in  connection 
with  the  provision  existing  in  other  parts  of  the  United 
Kingdom  and  of  our  dominions  bevond  the  seas.  In  a 
letter  to  the  Times  of  June  17.  Prof.  M.  ].  M.  Hill,  Vire- 
Chaoeellor  of  the  University  of  London,  points  out  that, 
in  addition  to  the  evidence  already  published,  further 
evidence  from  persons  representing  other  views  held  in  th«* 
Univenlty  will  be  submitted  to  the  Royal  Cocnmission.  and 
suggests  that  it  would  be  well  to  suspend  Judgment  and  to 
abstain  from  drawing  cooctasions  from  the  evidence  now 
available  until  the  whole  inquiry  has  been  rompletcd  and 
I  he  oonunission  has  issued  lit  final  reports 


SOdBTIES  AND  ACADEMIES. 

London. 

Royal  Society,  June  i6.~Sir  Archihiid  Geikie.  K-CB,, 
president,  in  the  cfaair.—D.  Titoday :  £xperimental  re> 
searches  on  vegetable  aosimilation  and  respiration.  VI.-^ 
Some  experiments  on  assimilation  in  Hw  Open  air.  In 
these  experiments  Sachs's  half-leaf  dry-Wddtt  method  ^has 
ber.i)  employed,  with  modifications  suggestM  In  a  previous 
paper  for  avoiding  errors  due  to  shrinkage  of  the  iniolated 
half-lt-aves.  Turgid  leaves  of  Helianthus  annuus  Were 
found  in  bright  simli^ht  to  increase  in  dry  weight  ty  mg. 
p'T  hour  per  sq.  decim. ;  thus  Sachs's  high  value  is  con- 
firnted.  Even  a  slight  loss  of  turgor,  howe%'er,  was  accom- 
panied by  a  dimiruiticiii  in  the  rate  of  increase.  For  this 
high  rate  of  assiniilation  a  leaf-tcmpsrahire  of  3.^°  C.  to 
34''  C,  is  probably  required.  It  is  sugnsted  that  Brown 
and  FscombeV  low  results  in  bright  dJnuse  tight  indicate 
that  the  stomsta  of  Helianthus  leaves  open  to  their  full 
extent  only  in  light  which  is  similar  in  quality  to  sun- 
light and  approaches  it  in  intensity.   Detached  leaves  of 


Digitized  by  Go' 


NATURE 


(JuMB  33.  1910 


Catalpa  hignonioidcs  when  luUy  lurgid  increased  5-<>  rn^. 
per  hour  per  sq.  decim.  in  bright  sunlight ;  in  ihis  plant 
stomata  occur  only  00  ihr  understd?'  or  the  leaf.      J  he 
effect  of  detachment   frtun    th'-   plar-.t   upon    the   rate  of 
assimilation    i«    rnnsid'red,    and    evid<-nc<!    is    adduced  in 
support  of  Sa<:hs's  jsMiinplion,  in  ihi  case  nf  H.  aiinum, 
that,  concurrently  with  assimilation,  part  of  tliL-  products 
of  photosynthesis  arc  translocated  from  leaves  still  attached 
to  the  plant. —  Prof.  Ronnid  Rom  and  D.  Th«m»on  :  A 
case  of  sleeping  si^kiuss  •studied  by  precise  enumerative 
methods:  regular  periodical  increase  of  the  parasiti?*i  dis- 
closed.   The   enunierativ:   methods  referred   to   consist  of 
mp>d<»'s  of  detcctirj^  lilnod  para-ites  wh<*r!  ver\  scanty,  and 
of    eoonting    them    .ucurateU.       1  he    nietlioda    have  been 
applied  to  u  case  ot  sleeping  sickness  in  the  clinic  of  Prof. 
Ross  in  Liverpool  for  seventy-three  days  continuously,  and 
have  shown   rhnt  thp  numlw-rs  of   T.   f^amhii'mi.'   in  this 
patient's  !)li)ei<l    underf^i)    r' ir.ark.ible    [)eli^Miieal  variations 
about  every  seven  to  eij^ht  da\s.     Ihc  authors  state'  that. 
90    far   as    they   can    aseert.ii:i,    though    the    numbers  o( 
trypanosonies  had  been   known  previously  to   vary  from 
time  to  time,  the  regular  periodicity  rev  aleil  in  their  cise 
appears  to  have  been  overlooked,  possibly  owinj:;  to  in- 
sufficient methods  of  counting.    The  authors  report  that 
nunv  rous  parnU"!  rcsearclt'^s  are  being  conducted,  and  f;  vi' 
a  chart.-   Dr.  C.  Todd  and  R.  G.  Whit*:  The  ;efOf;ni- 
tion  of  the  individtifll  bv  ha-molytic  method";  fpre'.iniin.iry 
communication),    i  i  i  Tlie  immunisation  of  the  ox  '.vith  the 
rc-d  b!ot>d  corpuscles  of  otl«?r  nxen  gives  rise  to  the  forma- 
tion   of    a    hxnioly  tic    an-,ln 'C-  pteir    in    the    blood    of  the 
immunised  animals.    (j|    I  he  .miboreptor  so  formrd  is  an 
isolvsiii,  but  not  on  u»/(i/v*i>i.     i.yi    l  b."  rai  e  of  tl>  ,m!m;il 
appears    to    have    very    little    iiitiuence    on    the  resultinfj 
hasmolysins.    (4)    I  he  serimi  of  an  anim.il  s^n  treated  acts 
very  differentiv  on    the  red   t1!o<^d  corpu<>tl' s  of  ditlrrent 
individual    oxen,      151    Tlu    -.er.!   of   different  indi\lduals 
simil.irly  immunised  difler  from  one  another  in  their  action 
on    the    corpuscles  of   different   individuals.     (6)    If  the 
serum  of  a  single  immunised  animn!  b«>  "  exhausted  "  with 
(  \crss  of  the  turpuseles  of  one  other  indiv  idual,  the  seriim 
loses  its  power  <if  h.cmolysing  the  corpuscles  of  this  in- 
dividual,   while   retaining    the    power    of   haemolysing  the 
corpusclfs  of  many,  but  not  all,  other  individuals.    (7)  If, 
however,  a  jwlvvalent  serum  be  made  by  mixing;  the  sera 
*'f  a  large  number  of  immunised  animals,  and  this  seroiu 
is  exhausted  with  the  corpuscles  of  any  one  individual,  the 
s-erurn  entirely  loses  its  poxver  of  h.xmolysing  the  corpuscles 
of  this  Individual,  but  remains  stronj^U   iueiiiolytic  for  all 
Other  individuals  not  closely  related  lu  the  individual  the 
corpuscles  of  which  were  employed  for  the  exhausiion  of  the 
i»ert!m.     (N.B. — It    is   possible  that   exceptions    may  be 
foue.d.  but  these  have  not  yet  been  met  with,  except  in  ;lie 
case  of  cloie  blood-relations.^    iSl  The  nd  blcvod  corpusrtes 
of  any  individual  .ire  thus  tharacterised  bv  a  definite  in- 
dividuality fif  their  own,   T'd  rin   b-  distinguished  from 
!l    -  ■  ef  any  oth«r  individr  il     I  in:-  same  speeies. —  F.  M. 
Toser    and    P;of.    C.    S,    Sharrincton  '    Recep'ors  and 
afferents  of  the  third,   fourth,  and  sixth  cranial  nervts. 
Examination  of  the  several  e'<!trtn<:ie  muscles  of  the  eye- 
ball   in  the  monkey,   eat.  and   rabbit,    shows   that  these 
muscles  contain,  besides  n-  rve. endings  of  the  iimtor  kind, 
large  numbers  of  receptive  (sensorial)  nerve-en  din  f;  5.  both 
in  Xh"  ^'"fhy  p.Trt  of  t!ie   nuiscle?  and  in  the  tendons. 
Investigation  of  these  bv  experimental  methods  shows  that 
all  the  r-  ceprive  end-oi  ;^.ins,  as  vveli  as  the  motor  endings, 
derive  their   nerve-tibt  ■■s  from   the   thiid,    fourth,   and  sixth 
nerve-pairs  respectively.    These  cranial  nerves  are-  there- 
fore  not   purely  motor,    as   gener.iilv    supposed,    but  are 
sensory  as  well  as  motor.    Th.e  number  of  alb  rent  nerve- 
fibres  they  contain  is  very  1  oi-.>iderable.     In  addition  to 
their   sensory  ,Tnd  motor  supplv    from   third,    f  nirrh.  and 
si:\th    IV '.  '  s,    r!i.'s.-   musrics  ae.d    the-r    tendons   rereiv-'  .1 
small   supply   of    ne;v<». fibres   from    the    eiliarv  ganglion. 
This   ciliary-ganelion    supplv    is    lar^elv,    if    not  wholly, 
v.isomotor  in  function,  and  tio  evidence  was  found  that 
it  is  in  any  way  sensorial.    Nor  does  th'   tlfth  erania! 
nerve  supply  .-jny  sensory   nerve-fihrM  to  these  extrinsic 
eve   niu-el.'>.     I  ;ie   afl-rent   divisions  of   the    third,  fourth, 
and    sixth    crani.il    n  ivs    arc  entirely    proprioceptive  in 
function;  the  rei']i;.-.  ■    organ*  they  subserve  are  entirely 
proprioceptive. ^Sir     David    Bruo«,     Captains    A.  £. 
Namcrton  .md  H.  R.  Bat*mM>  and  C«pt«in  F.  P. 
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Macki*  (Jjletping  Sicknev*  Commission  of  the  Rovjl 
Society,  1908-9)  :  (i-i  1  ryp.inosome  diseases  of  domestic 
animals  in  Liganda,  1.  lii.j  t'xperintcnis  to  ascertain  il 
c.ittlc  may  act  as  a  reServnir  o(  the  virus  of  sleeping  ikk- 
n'  ss  (Trypanosoma  gtiif.hifmt }.  ii.)  The  commoner: 
trvpanosomc  disease  among  tattle  in  L'g.iiida  is  cau»Hl  bv 
a  trypanosome  of  the  diini.'r  f'lton  type,  w  hieh  is  probably 
similar  to  that  sent  from  the  west  toast  by  Dution  and 
Todd  under  the  name  of  T.  dimOTpkon,  and  d'scrib'd  bv 
Laveran  and  Mesnil,  and  Thomas  and  Breml.  It 
now  that  probably  Dutton  and  Todd's  'I.  dttn.  'pn.it  ;j 
quite  different  from  that  which  they  sent  to  erpooi 
under  that  name.  The  original  strain  of  /.  dixurphon 
described  by  them  had  well-marked  dimorpdm  ch.M.iciprj, 
whereas  the  trypanosome  sent  to  Liveri>ool  was  rrwno- 
morphic.  There  is  some  evidence  fortlicoming  th.-it  th» 
7'.  dimorphon,  as  described  by  Dutton  and  1  odd,  rtaliy 
'  xists,  and  has  been  described  as  oicurring  in  not;!>wfit 
Rhodesia  by  Montgomery  and  Kinghom,  and  also  on  t-i» 
west  coast.  In  these  circumstances  it  seems  better  to 
give  the  monomorphic  form,  which  has  up  to  the  pr»<.n: 
been  taiown  by  the  name  of  7".  dimorphon,  a  new  nam?. 
It  is  a  small  trypanosome,  short  and  stout  in  form, 
averaging  ij-a  microns  in  length,  with  a  maximum  of 
160  and  a  minimum  of  106.  It  has  no  free  flag^Iktn, 
and  is  restricted  in  its  movements.  The  conclusions  ar- 
that : — (i)  there  is  an  important  trypanosome  disease  cf 
domestic  animals  in  L  ganda ;  (j)  the  tr,vpano»om«  .s 
similar  in  morpholog)',  action  on  animals,  aeid  uhuril 
characters,  to  T.  dimorphon,  as  described  by  Lav-r.m  ind 

I  Mesnil,  and  to  Dr.  Edington's  trypanosome  from  Zartjjbar. 
except  that  thik  trypanosome  is  not  pathr>ge,-,ic  10  guinea- 
pigs;  (3)  'he  carrier  is  unknown,  but  is  piub^yy  a 
Tabanus,  possiblv  a  Glos-sina,  and  improbably  ,1  ^•eii  Mv?. 
—Clement  ll«ld'and  E.  M.  mmM  :  The  lignite  of  Bov?* 
Traccv.  In  1863  Heer  and  Pcngelly  published  in  the 
Philcwophical  Trans.irtions  an  account  of  fhe^e  iigiit*  heit 
and  their  flora.  Heer  classed  the  lignite  as  Uwer 
Miocene,  eonsiderinfi  it  equivalciU  to  the  Aquitanian  of 
France  and  to  tha  Hampstcad  beds  of  the  Isle  of  WiRht. 
These  latter  *l»  now  referred  to  the  Middl-*  OligAcenp.  A 
statement  liy  Starkie  Gardner,  that  llerr's  Bow  plsnn 
are  the  MHie  as  those  found  in  the  Bourncmovith  b»d( 
(Middle  Eoeene).  has  caused  the  Bovey  beds  to  be  dasyJ 
.IS  Eocene  in  recent  text-books  and  on  recent  mnp'  of  th» 

I  Geological  Sur%'ey,  leaving  a  great  gap  in  the  p.riigiu! 
record  in  Britain  The  authors'  researches  have  not  5  ?- 
ported  this  view,  bet  tend  to  show  that  Heer  v  .is  -  j 
tie  Rovcy  lignite  being  highest  Oligocene,  or  perhapj 
li>w' St  .Miocene.  The  authors  made  a  collection  in  the 
Bovey  deporitei  *0  tar  at  the  state  of  the  lignite  pit  wou'xl 
,.!low.  in  Order  to  settle,  if  possible,  the  true  age.  T>ie 
results  were  unrxpected,  for,  by  using  new  methods,  tb'r 
obtained  a  considerable  number  of  species,  mainly  identical 
with  well-known  plants  of  the  lignite  of  the  Wettetau. 
which  is  generally  classed  as  Upper  Oligocene.  In  certain 
r.ises  better  specimens  showed  also  that  Heer's  supposed 
jjnculiar  species  of  IJovry  belong  to  well-known  form*  of 
the  Rhine  lignite,  his  Vitis  htilanuica,  for  instance,  be-nj 
only  a  crushed  wed  «f  Vilis  trutonira.  Several  curious 
n"w  «pecies  were  disrovcred.  includinj(  the  earliest  known 
Rub.is,  a  peculiar  Poiamogeton.  and  a  new  genus  cf 
Boragineae.  A  Study  of  the  cone  and  leaf  of  StquM 
,  couitsioe  proves  that  it  is  a  true  Sequoia,  and  not  a  <pcd» 

of  .AthrC'tax'-;. 

Mincralogical  Society.  June  7.— P'of.  W.  t.  Lewis. 
F.R.S.,  president,  in  the  chair. — A.  RuaMll  :  The  occun 
rence  of  phenakife  in  Cornwall.  Phenakito  was  unknown 
in  the  British  Isles  until  the  discovery  by  the  .lutber  a 
1005  of  a  single  specimen  M  the  Cheesewring  Quarry, 
Linkinhorne,  Cornwall.  In  ioo<.  h"  collected  further  ipfti- 
mens  showinf!  numerous  small,  but  well-formed,  crystals 
from  a  tin  lode  ,it  South  PlKv  iix  Mine,  Linkinhorne.  !?i 
.in  old  Cornish  collection  acquired  by  him  in  xooo  hfl  fourd 
a  s;viiiii'e  with  as  many  as  forty*  fine  crystals:  it 
labelled  "  Topa/  on  Quartz  from  St-  .fgnes. "  Phfn.i)> 
was  also  recognised  on  a  specimen  found  about  th<»  vm: 
iJijo  by  Mr.  J.  H.  Collins  at  South  Croftv  Mine.  Ilkigir. 
I  Cornwall,  .'search  .it  the  Natural  History  Museum  and  t!?» 
I  Museum  of  Practical  Geokigy  brought  to  light  other  sptri- 
j  mens  of  phenakite  placed  under  apatite.— Dr.  G.  F.  H. 
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Srr»ith  1  (i)  Phacolite  from  near  Belfast.  Two  types  wer<?  i 
tiescribtd.     In  ilic  first  the  crystal*  w'-r*'   large   (about  | 

14  mm.  across)  and  much  striatL-d,  and  in  tho  5i-co:id 
'hey   were  small  (about  1-2  mm.  .nrob->i,  but  \\i;h  pinne  j 
(aces;  in  both   instancrs  ilif  irsstj'.s  wcf    iwintujd  .^txjut  1 
the    trigonal    asi->,    the-    individuals    int'-rp'.nctraiing  one 
another,   and   the    (orms   prcs<n:    wcru    nioii),  lyi42), 

f(oiia),  j(oa?t).  1  h.  m-'asiirrm' Ills  accurd  closelv  with  i 
ihf  data  givi  11  for  «  habazitr-.    \2\  crystallint-  (urni  of 

nitrogen  sulphid''.  Cr\-.lals  of  this  rar^  «ub<.taiiL'-  have 
recently  b^rn  prrpar-  tl  by  Mr.  I'.  P.  Hurl,  I  tiiversity  ] 
College,  London,  by  sublimation.  1  h^r  ton^-^antv  obtained 
were  a  :  fc  :  c=o-8879  :  10  S4S0  :  fi  -00^  2  5  ',  .md  the  obswpd 
form"!  Were  (too),  (cmoi,  (ooi>,  ^iio),  (.iui),  unii.  (101), 
(-ici.  (ill),  (fai),  Dif  last  four  bc'mt:  nrw.  Ilir  crystals  ( 
w.-rc  invariably  charactfriscd  by  j>oly*ynthietic  twinning 
about  (ioib  .\  bia.xial  inf  rfi  rr ncc  figure  with  Strong  posi- 
tive double  refraction  was  visible  through  lioi).  —  Dr.  G.  T. 
^rlor  and  Dr.  G.  F.  11.  Smith  :  .\  new  arsenate  and 
phosphate  of  lime  and  sirf>n:ia  from  thf  Indian  manganese 
deposits.  Chemical  .niiil\sis  shiwrd  tbat  the  mineral 
approximates  to  the  arsenit-  rin.iIo;;ur  of  apatite.  The 
crystals  were  not  well  formed,  but  t!if  phvsical  characters, 
so  far  as  they  could  be  determirvd,  nrrord  with  those  of 
iipatit'.  The  nam>^  f'Tinoritf.  nftir  Dr.  1..  L.  Fermor,  of 
th»r  (ieological  Survey  of  India,  who  h.^s  made  an 
t-.xliaustive  study  of  the  inanganfse  <!'  iKisits.  is  projnisi  <I  for 
this  analogue.  The  pr»'<!enr<>  of  strontium,  which  has  not 
yet  n  riet.^rtrd  in  .ipatit'^  is  of  intereit.~'L%  Ji  VVMMar : 
A  (fifth)  iist  of  new  mineral  names. 

Royal  Meteorological  Society,  ]nne  15.  —  Mr.  H. 
Mcllish,  president,  in  the  chair. — ^J.  I.  Or«iK :  England, 
Abyssinia,  the  South  .Atlantic ;  a  meteorological  triangle. 
The  idea  that  there  may  be  an  organic  oonneetkm  between 
the  annual  or  leasonal  total  of  rainfall  in  weatern  Europe 
and  the  amount  of  the  Nile  flood  is  no  new  one.  for  in 
l88a  Prof.  Balfour  Stewart  gave  reasons  d^r  claiming  such 
a  connection  between  the  flood  of  the  Nile  and  the  flow 
in  the  Thamea.  More  recently  Colonel  H.  E.  Rawson  has 
indieatH  a  connp^rtinn  bftvvfn  the  weather  in  South  Africa 
and  that  in  Africi  north  of  the  equator,  and  in  particular 
the  Nile  flood.  Dr.  G.  T.  Walker  has  found  a  connection 
bctwctn  the  monsoon  rainfall  in  India  and  pressure  six 
mootht  previously  in  Argentina,  and  Sir  Norman 
•IhI  Dr«  W«  J.  S.  Lockyer  ha%'e  proved  the  existence 
of  an  inverse  barometric  relationship  between  India 
and  Afgentina.  Dr.  W.  N.  Shaw  fin  also  directed 
attention  to  certain  oorfcspoodences  between  the  velocity 
of  the  wind  at  St.  Hekoa  and  the  intensity  of  rain- 
fall in  the  south  of  England,  and  point'j<l  out  that  in 
the  steady  current  of  the  south-east  trade  wind  we  may 
expect  to  find  evidence  of  the  throbbing  of  the  aerial  pulse 
eonseouent  on  the  greater  or  smaller  supply  of  solar  radia- 
tion that  reaches  the  earth  and  is  transform'^d  into  kinetic 
energy.  Within  the  last  iaw  years  an  organised  meteor- 
ological service  has  Imil  started  in  Egypt,  and  the  results 
obtained  therefrom  have  enabled  Mr.  Craig  to  carry  out 
this  investigation  more  ck)sely.  He  finds  that  there  is  a 
distinct  tendency  for  the  south-east  trade  wind  of  the 
South  Atlantic  to  divide  into  two  branches,  thr-  first  con- 
tinuing the  general  northward  movement,  and  tti'^  srcond 
turning  to  the  right  and  moving  across  into  the  interior 
of  Africa.  He  concludes  that  the  moistur*^  for  the  Nile 
flood  comes  from  the  South  Atlantic,  and  that  an  Increase 
in  the  velocity  of  the  current  will  dlow  Itself  in  a  fWOpor- 
tional  increase  of  the  flood.  There  aro  too  many  gaps  in 
the  velocity  records  for  the  summer  months  to  allow  of 
a  »t.Tfi«ticn!  Xr^t  bein?j  applied,  but  it  is  not  improbable  that 
an  intensification  of  tbr  Trans.ifrican  current  is  connected 
with  a  simitar  intensification  of  the  south-east  trade  wind 
of  the  .^tlantic,  which,  as  Dr.  Shaw  has  shown,  is  not 
improbably  connected  with  an  increase  of  rainfall  in  the 
Motii  of  Engtantf. 

DtnuN. 

lt«yat  triik  Academy.  Jme  it.— Dr.  P.  A.  Tarleton. 
piealdnil^  Id  the  chiir.— lOae  M.  C  tawMMa.and  R.  A. 
mnilpa:  LmcojiiM  anffntm,  (he  satmner  tnew-flake. 
Thb  wetMoiown  Kv^n  plant  is  a  native  of  Asia  Minor 
and  Europe.  In  tiieae  eountfles  it  g^m  in  swamps  and 
wet.  mirshj  needAwa  along  liver  hMflte  and  on  the  shores 
of  larjie  lahet.   In  EngbuMthe  plant  has  a  wide  rangr  on 

NO.  2I2I,  VOL*.  83I 


ill'}  southern  rivers  undt  r  1  \.i<  lU  <>imilar  conditions.  The 
snovv-fiake  has  rfi.-ntly  brcn  luund  in  Ireland,  growing 
spon'an'XHisU  and  abundanlh  with  exclusively  native 
vegetation,  along  the  banks  of  the  Sliannon.  the  Slaney, 
the  Nore,  and  th-  Suir,  .and  witlt  surroundings  .ind 
associates  in  no  way  differing  from  those  prevailing  on  the 
Continent,  wlien  the  plant  hat  atwajre  been  considcfed 

n.itive. 

Paul. 

Academy  of  Sciences,  June  — M.  Kmile  licaid  in  the 
chair.— G.  Lippmann  :  .\  brake  for  the  balance  in  il'  - 
form  of  a  plumb-line.  A  silk  fibre,  stretched  by  a  small 
wei^lt.  is  arranged  so  that  it  can  be  brought  lightly  in 
contact  with  the  beam  of  the  balance.  The  osuUaUoos 
are  thus  rapidly  reduci^.  and  die  weighings  rendered  more 
rapid.— Armand  Omstlor  t  The  action  of  hydroigen  upon 
carbon  monoxide ;  the  formation  of  water  and  meduuie. 
The  action  of  water  at  a  red  heat  on  the  eame  oxide. 
Applications  to  volcanic  phenomena.  Hydrofen  and  carbon 
monoxide  commence  to  react  at  400°  C,  water  and  carbon 
dioxide  being  formed.  The  production  of  water  passes 
throu^  a  maximum  at  ab<nit  laoo**  C.  At  higher  tempera- 
tures some  me^iane  is  also  produced.  Carbon  monoxide 
and  water  at  temfvratures  between  500°  C.  and  900'  C. 
give  minute  trac-  s  o{  formaldehyde.— Paul  S«b«ti«r  and 
A.  MAiIhe  :  The  formation  of  the  thiols  and  their  decom- 
position :  synthesis  of  the  neutral  alcoholic  sulphides. 
Starting  with  isoamyl  aloDhol,  the  yield  of  sulphide  in  the 
presence  of  seven  catalytic  substances  has  been  studied,  the 
best  result  (70  per  ecflt.)  being  obtained  with  thoria.  With 
phenol,  thoria  anin  proved  the  beet  eate^ytie  agent, 
alibotq^  the  i^ehT  even  with  this  reagent  was  poor.  For 
the  catalytic  deoompedtion  of  the  thiob  cadmium  sulphide 
was  used  at  temperatures  between  300°  C.  and  380°  C. 
The  principal  reaction  was  the  formation  of  the  alkyi 
sulabide  aod  hydrogen  sulphide,  but  some  hydrocarbon, 
C^Hip,  was  formed  by  a  secondary  reaction. — Emile 
MamMmM  s  New  observations  concerning  the  effects  of 
tile  pamge  of  the  earth  through  the  tail  of  Halle^'e 
comets  A  correction  in  the  date  mentioned  in  an  earber 
comntunication  (M«y  30%  tngcther  with  some  remarks  on 
the  appearance  of  the  solar  corona.— MM.  eiram  and 
Porlctta:  A  r^tumi  of  the  obeervations  on  II alley's  comet 
made  at  the  Observatory  of  Ebra,  Spain.  Observations  of 
the  length  of  the  tail  showed  a  distinct  diminution  after 
the  passage  of  May  19.  .A  series  of  photographs  taken  on 
thirteen  days  hetweeu  May  5  and  June  6  brMight  out  the 
changes  iii  aspect  and  dimensions  of  the  comet. — D. 
■arinitia :  Observations  of  Hatley's  comet.— J.  Baiiiautf 
and  A.  Boinot :  Changes  in  the  nucleus  of  Hallqr'*  comet. 
.\  detailed  account  of  the  change  of  tile  nucleus  from 
elliptical  to  circular  form,  and  the  appearance  of  a 
seoondary  nudeosd— 'Uon  Autonn* :  The  commutative 
groups  of  hypercomplex  quantities. — A.  Buhl :  The  trans- 
formation of  asymptotic  srries  into  series  of  convergent 
Taylorian  polynomials.— .N.  tettykow :  The  applications  of 
the'  theorem  of  S.  Lie  generalised. — Ren*  Om  Sauaourw : 
Opposed  solid  bodies. — J.  La  Rows ;  Bending. — J. 
ArsiMiH  :  nf  movement  of  a  wire  in  space. — Rodolphe 
Sorosua  :  The  thrust  on  ''.1^  bi  aring  surface  of  aeroplanes. 
— Paul  MarOMStow  :  11  i!>ility  of  magnetisation  of  lake 
pottery.  The  method  of  G.  Folgheraiter  for  determining 
the  sense  and  magnitude  of  the  maghetic  inclination  by 
means  of  natural  and  artificial  baked  earths  depends 
essentially  on  the  hypothesis  that  the  magnetisation  taken 
by  the  clay  in  the  course  of  its  baking  has  not  sensibly 
varied  in  the  course  of  ages.  By  meane  of  a  study  of  the 
magnetic  properties  of  the  pieces  from  a  single  pot 
(Neuch.'iten  the  author  comes  to  the  conclusion  that  the 
method  of  Folgheraiter  is  justified. — M.  BArra :  Some 
douhk  sulphates  of  thorium.— P.  RoBorkJOurtfain  :  The 
oxidation  of  aluminium  amalgam.  From  a  study  of  the 
gases  evolved  from  the  product  of  th^  oxidation  of 
aluminium  amalgam,  it  is  shown  that  there  is  present  a 
mixture  of  aluminium  carbonate  and  peroxide. — P.  Malilar 
and  E.  Charon  :  The  examination  of  the  liquids  produced 
by  the  action  of  air  on  coal  at  temp^-ratures  between  C. 
and  ioo'  C.  The  liquid  obtained  by  passing  air  over 
heated  coal  and  cooling  the  issuing  gas  contained  consider- 
able quantities  of  acetic  acid,  together  irith  traces  of  formic 
arid,  acetone,  and  methyl  alcohol.— P.  J.  TBrtaurlaoli : 
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l«M6tll]fl-a-etharovl<y  I  tlv'Kanr. — Marcel  D«l4pin*  :  Some 

new  CUM  of  spontait' jiHis  oxidation  with  phioq>horMoeiice« 

The  oompounds  CH,.o,cs  ri,  rjro  csci, 

CH,O.CS.CH„  and  CSCl„ 
•II  tliow  Ma  BlNmmenon.— H.  0«ytt:  Remark  on  the 
acidity  «r  dw  derivative*  of  oxalai-ctic  acid.  Thcw  acidi 
can  be  titrated  irilb  pitenolplitlialein  as  Intficalor  either  in 
~  '  '  or  acetone  aolutioa*— MM.  ara aq  waiiaeaM  and 
MM :  Hm  eacretioae  of  reoti.— lean  Onlai : 
Tlie  itruelwa  ol  tte  rfMMt  old  branchee  of  mow  tree*.— 

E.  yaleaiiat;  Tlia  lonBatloa  of  acrolde  in  the 
^■eaie  canaiitf  bittenMM  In  wine*.  The  presence  of 
tliie  aldthjfde  In  bitter  wines  was  conclurively  proved. 
— C.  Qaaawtf:  The  fibrin  ferment*— MIeeqrslaw  omtar: 
Biolo^ed  anaiyeie  of  tlw  phenomemm  of  genera- 
tion tn  UntuM  rabcr  and  Lbums  lacttms, — Luden  Mayat 
and  Laurent  M—iaiMa ;  The  dscovery  of  a  burial  cave. 
probaUjr  Neolithic,  at  MontouHeri  (Hiraiilt).  Fourteen 
human  skulls  and  ottier  bones  were  found,  probably  of 
Neolithic  age.— H.  QnNlaniliwt:  Ba^esun  in 
radioKraphy,  with  or  withoot  'J 
Armand  Dakama:  The  medianism  of  reduction  in 
SabeRaWa  jMaaloia.— |uies  Waiaah :  Tin  peat  depoaits  on 
the  coast  of  the  west  of  Ptaoee.  Cert  tMeniar :  Plioto- 
graphs  of  On  anrofa  borealls  and  a  new  meAod  of 
measuring  their  aMtnde.  More  than  400  aucoeasfiil  photo- 
graphs have  been  (dten  of  the  aurora,  and  hf  means  of 
simultaneous  photagraplis  at  two  etaltaie  ^-s  kiloinetro<^ 
apart  the  height  has  been  determined.  The  MHtudee  found 
«n>re  between  50  and  140  kilometres. 

FORTHCOMING  CONGRESSES. 

Jvuy  l»-t}.— International  Amcnran  Scientific  Congre«ii.  lloMio*  j\\rfs. 
i>adwi  fer  IMiairici :  Pmidcix  nf  th«  Eaccutira  Coomiiiee,  c/o  Arc«iiine 
'Seiwiifc  SedMf .  169  C«U«  Ccvalloi.  Bacno*  Aire*. 

JtrLV  >7-)i  —  Intcnwtioral  CoagiNM  «■  the  Mmlakualivm  Srimcei. 
l)ru<.<rU.   <tcTtiuy  of  Briiuli  Oiwiweai  Mr.  O.  MeaiagiM  Hairb. 

Caxton  Houtr,  We>tinin*lcr. 

AuGvrr  1-6.— IntcnMtioMi  Coame**' 
man  of  Local  CommiitM  ftr  Oraal  Bi 

Vutney  Heath,  S  W. 

Ai'c.rsT  1-7.— Flench  A-iaociation  for  the  Advancement  of  Science. 
Toul^Mw.  Ptcndeiit  :  Prof.  Gariel.  Addre**  of  Secretary:  i8  roc 
Serpentc,  Paris. 

Ai  r.i '.r.— laMmMional  Concrew  of  Phoioeraphy.  BntMMb.  Can» 
^wgdkiit^fa'  VoiMd  Kiogdam:  Mr.  Chapman  Jones,  ii  BaMa  Rim, 

AoctrnT  s-T.— iBKtMlional  CoagKisaa  School  Hyncac.  Puin.  Gcncfal 
Secretary:  Dr.  DuiMMl.M  PuuWranl  Uasant^Pam^  Han.  SacnlariM 
foe  Great  BriiliB :  Bayu  SanilHT  laniMit.  a»  ~  ' 

Aunvrr 
PifejiUefM  _ 

d4|*VIII.  loteinationalrn  /'-•>to-jcn.Korcre»*e«,  tfnivrr<ii 'ii»pl.nz  2,  C.rtt 
(OMcrreirhX 

AtJCl-'NT  i5->«.  — Inlernati.mjl  l.t  ilogical  Coogrew.  Sl'^kholm.  Gener»l 
Secretary  :  Prof.  J.  G.  Anderuon,  Siockhola  > 

At'i.i'tT  39  TO  SarTRMiiKK  6.  — Iniemalioaal  Vnioa  fur  r<iocwralion  in 
Solar  Rr«-arch.    Mount  WitMn  Solar  ObsrrvMOiy.    Bridlh  Member  of 

F.  xrt.uiiTe  ('ommitiee  10  whom  inquiries  ihoald  M  uUHHtiS  PkoC  A. 
Schuuer.  F.R.S..  Victoria  Pkrk.  MancheMcr. 

Aici'sT  }i  ToSKrTEMiaaf.— BritbhAiMcialioB.  Shittild.  haMeni : 
Prof.  T.  G  Bonnev.  F.K  S.  AiJHM  Ibr  laqtM**:  G«Hfal SacrMaries, 

Buriinslon  HouM,  W. 

SErTKMnaa  £-14.— Internal ioaalCeagNm  of  Aaiericaafalt.,  Mexico  City. 
Ccnerat  Secretary  :  .Sr.  Lie  D.  Gcnaro  Garcia,  Mumo  Iffacianat,  Mexico, 
O.F. 

SarraMBKR  t  i-15.— International  ComfreM  of  Railioloey  and  Electricity. 
BnwHh.  General  Secretary:  Or.  J.  Daniel,  1  road*  la  Prtvdte,  Brmwb. 
Com«pgsdeiK»  for  United  Kingdom  :  Prof,  Ratherfard  »ad  Dr.  W. 
Makovvr.  Univertity  of  MaiKheuer,  and  Dr.  W.  Dcane  Batcher,  Holyrood, 
Balii«.  W. 

SamMiii^K-  i°-24. — Geman  AiMjciation  of  Naturaliit>  and  Phr«ciao<<. 
KSaipbm.  Secretaria:  PMf.  Licbtbeim  and  Piof.  F.  Meyvr,  bivmm- 
Sir.  aj-sv.  KOotpfaera, 

StrrKMUta  n-pok— tatcraalioBal  Phyniological  Gmgrem.  Vieana. 
Pie«ident  ;  Pro(,  S.  Kener.  General  Secienry  for  I'niiex!  Kingdom; 
Piof.  F..  B.  SiarlinE.  lIni»CT«iy  Colltge,  IxnJon.  W.C. 

OcTOMiK  fr-ia.-A^oiine*  Intcrcuuiona)  da  Froid.  Vicnaa.  Correii>oa- 
4w  ttt  UaiMd  lUaad«a:  Mr.  K.  M.  t^oaard,  3  Oatord  Caait,  Ohuoo 
Sucal.  E.C 

DIARY  OP  SOCIETIES. 

THURSDAY,  Jine  j,. 
ItOVai.  SociiTV.  at  4. 30.— The  Damping  of  .Sound  by  Frothy  Liquids; 
A.  Mallock.  K.K-^.  — I>i«p«r*ion  of  l-ight  by  Poi»i«ium  Vapour:  Pmf. 
P.  V,  BevaiL — Additional  Refracti**  Indu  e-  of  (,hiirij,  \  Krrou*  .^iln  a. 
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.4  TREATISE  ON  ASTS. 
A'it::  tiliir  Structurf,  Deiclopitiettt,  and  Behaviour. 
By  Prof.  W.  M,  Wheeler.    Pp.  xxv  +  663.  (New- 
York:  Columbia  University  Press;  London:  Mac- 
millnii  nnd  Co.,  Ltd.,  1910.)    Price  21s.  net. 

FROM  the  classic  work  of  flubcr  to  thnt  of  For*  1 
our  knowledge  of  ant  life  made  comparatively 
little  progress.  Forel's  remarkable  researches,  how- 
ever, gave  it  a  great  impetus,  and  since  tlien  the 
students  of  this  most  fascinating  department  of 
natural  history  have  been  numerous  and  their  dis- 
coveries most  interesting. 

Prof.  Wheeler,  who  shows  a  most  i^nerons  de»re 
ro  <]o  justice  f«)  (iiliii-  ohsrarr^.  and  li.is  himself 
contributed  much  to  our  knowledge,  gives  a  biblio- 
gpraphy  whidi  occupies  no  fewer  than  seventy  pages  of 
j^is  work. 

Tlic  most  comprt-hcnsivr  contributions,  he  says, 

"  ha\  e  been  made  b)  bore)  and  Emery,  but  important 
work  has  been  done  hjf  Adierz,  Ernest  Andr^,  Bates, 
Beit,  Bethe,  Brauns,  von  Buttel-Rcepen,  Ebrard. 
Escherich,  Gooldi,  Hccr,  J.  Huber,  von  Ihirin^', 
Janet,  Karawaicw,  Lamecre,  Lesp^,  Lubbock,  Mayr, 
Mo^i^ridi^c.  Reichenbach,  Renter,  Rotbn^,  Santsdii. 
and  Sykes." 

Yet  for  many  years  there  has  been  no  comprehen. 

sive  treatise  on  th--  vi:I>jV(t.  Prof  Wlurlii.  who 
promises  us  also  a  systematic  monograph  which  will 
no  doubt  ht  most  useful,  has  endeavoured,  as  he 

tells  IIS, 

"  to  appeal  to  several  classes  of  readers — to  the  general 
reader,  who  is  always  more  or  less  interested  in  ants ; 
to  the  zoologist,  who  cannot  afTord  to  ignore  their 
polymorphism  or  their  svmbiotic  and  parasitic  relation- 
ships; to  the  entomologist,  who  should  study  tllC  ants 
if  only  for  the  purpose  of  modifying  his  views  on  the 
limits  of  genera  and  species;  .nnd  tn  the  comparative 
j)Sychologist,  who  is  sure  to  find  in  them  the 
most  intricate  in-.ruuis  and  fhr-  rlosnst  approach  to 
intelligence  among  invertebrate  animals." 

Chapter  i.  the  author  devotes  to  **Ant8  as  Dominant 
Insects,"  discussing  their  interest  for  innn,  thr  prob- 
able causes  of  their  dominance,  the  comparison  of 
human  and  ant  societies,  the  analogy  between  the  ant 
colony  and  the  cellular  or^nni^m,  the  economic  im- 
portance  of  ants,  and  their  t;r(  ;it  interest  as  objects 
of  biological  Study. 

He  then  proceeds  to  their  external  structure— the 
segmentation  of  the  body;  the  integument;  the  head, 
thorax,  and  abdomen.  In  the  third  chapter  he  deals 
with  their  internal  structure — the  alimentary  tract ; 
the  glandular  system;  the  reproducdve  organs  and 
poison  apparatus;  the  circulatory  system  and  fat 
body;  the  respiratory,  and,  lastly,  the  muscular, 
system. 

The  fourth  chapter  is  also  devofod  to  the  Intfrn,i' 
structure,  and  especially  that  of  the  nervous  system 
and  sense  organs.  In  chapter  v.  he  takes  up  their 
development — the  care  of  the  young;  the  eg{<,  Inrvn. 
pupa,  and  perfect  insect;  their  length  of  life,  and 
resistance  to  noxious  influences.  Chapter  vi.  deals 
with  polymorphism,  its  extent  and  character;  the 

NO.  2122,  VOL.  83] 


phylogenetic  origin  and  development;  Weissmami's, 
Spencer's,  and  Bmery>  Oworles;  the  tfiree  aqiects 

of  the  prohloni — phvsiological.  otholopiral,  and 
psychological;  and  the  explanation  of  the  development 
of  the  worker. 

The  same  subject  1$  continued  in  chnpter  vi.,  and 
especially  the  origin  of  the  worker;  the  relation  of 
instinct  to  polymofpliisms  the  differentiation  in 
function  as  the  precursor  of  diffcrentiatiQii  in 
structure. 

Chapter  viii.  deals  with  the  history  of  myrmccology 
and  the  classification  of  anU;  ix.  with  thdr  distribup 
tion;  X.  with  fossil  ants;  xi.  wiOi  habfts;  xii.  and  idlt. 

describf-  tin  v.irinus  forms  and  ■^iriicturc  of  nests, 
their  characteristics,  the  method  of  construction,  &c; 
idv.  deals  with  Pionerine  ants,  whidi  the  audior 
regard';  n*;  ttnmi<;triknb!v  primitive,  and  the  ancestors  of 
the  higher  and  more  developed  groups ;  xv.  is  devoted 
to  the  driver  and  legionary  ants ;  xvi.  to  the  harvest* 
ing  ants;  xvii.  to  the  relations  between  ants  and 
vascular  plants;  xviii.  to  the  fungus-growing  ants; 
xix.  to  the  relations  of  ants  to  aphides,  scale  insects, 
tree  hoppers,  and  caterpillars;  xx.  to  honey  ants; 
xxi.  and  xxii.  to  ant  guests  and  parasites,  especially 
b*<ibs.  flies,  hymenoptera,  diptera,  mites,  and 
nematodes. 

Interesting  as  these  chapters  are,  die  next  are  even 

niorc  so.  They  deal  with  the  extr.iordinary  relations 
existing  between  ants  of  different  species ;  compound 
nests  and  mixed  colonies:  ant  parasites;  slave-makbig 
ants;  drprnerntion  as  the  result  of  dependence  on 
others — a  lesson,  as  he  justly  points  out,  to  our  states- 
men and  electors. 

In  chapter  xxviii.  the  author  comes  to  the  sensa- 
tions  of  ants,  diflerent  types  of  behaviour,  the  senses 
as  a  basis  for  Study,  toudi,  smell  «nd  taste,  hearing 
and  vision. 

The  ocelli,  which  occur  in  the  earliest  known 

fossil  insects,  are  supposed  to  give  an  indistinct  visual 
image  of  very  near  objects,  but,  as  he  says,  this  view 
is  not  yet  clearly  estabUahed. 

In  chapters  xxix.  and  xxx..  Prof.  Wheeler  discusses 
the  question  of  instinct,  and  concludes  with  five 
appeniilices,  on  (a)  methods  of  edlecting,  mounting, 
and  studying  ant?;  (6)  key  to  the  subfamilies,  genera, 
and  subgenera  of  the  North  AnuTicai)  T'onnicidas,  for 
the  identification  of  the  workers;  (c)  a  list  of  described 
North  American  ants;  (d)  methods  of  exterminatiog 
noxious  ants;  (e)  literature. 

Any  one  of  these  chapters  would  afford  ample 
materials  for  review,  but  this  would  involve  too  great 
a  claim  on  the  space  at  my  disposal. 

I  will  onlv  s^iy  ;i  few  words  on  the  concluding 
chapters,  in  wluch  Prof.  Wheeler  deals  with  the  in- 
stincts of  ants  (chapter  xxix.)  and  their  plastic  be- 
haviour (chn[)ter  xxx.i. 

He  accepts  the  old  scholastic  distinction  between 
"memory"  and  *'reoollectio^  one  being  used 

■  in  tlic  sense  of  haviiifj  ideas  of  absent  objects,  rather 
than  in  the  sense  of  behavinj:^  differently  to  present 
objects  because  of  past  experience  with  them.  The 
dog  shows  clearly  that  he  remembers  his  master  in 
the  latter  sense  by  displaying  joy  at  the  sight  of  him. 
Osn  we  be  sure  tluit  tie  has  remembered  him  in  the 
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former  tense  during  his  absenGe;  that  is,  that  he  has 
had  •  memoiy  fanage  of  Mm?** 

For  my  part,  I  cannot  doubt  this. 
Prof.   Wheeler  attempts   to  explain   away  the 
evidence    on    which    i;:oad    naturalists— Leiudcart. 

Romnnes,  and  others — hnve  relied,  and  in  several 
cases  it  seems  to  me  that  he  does  so  satisfactorily.  I 
do  not  myself  regard  the  supposed  case  of  ants  drop- 
ping intentionally  from  ceilings  on  to  food  as  definitely 
proved,  but  when  Prof.  Wheeicr  explains,  or  attempts 
to  explain,  it  away  by  suggesting  that  "it  may  be  a 
much  more  frequent  method  among  ants  of  clearing 
vertical  distances  has  been  supposed,"  one  cannot 
but  ask  how  it  originaled«  and  how  it  became 
so  frequent. 

The  evidence,  Imfced,  Is  contradictory,  and  diHicuU 

to  reconcile.  This  npplies  not  merely  to  the  facts 
recorded  by  ditfereru  observers.  I  have  myself  met 
with  cases  apparently  showing^  fnteUlgenee,  and  others 
which  seemed  to  imply  the  very  reverse.  Might  not, 
however,  the  same  be  said  in  the  case  of  man  him- 
self.' 

In  conclusion,  I  mqr  say  that  the  illustrations  are 
numerous— nearly  300— well  chosen,  and  most  of  them 
good.  Prof.  Wheeler  is  much  to  be  congratulated  on 
having  produced  an  excellent  worlc,  for  which 
naturalists  will,  t  am  cura,  be  gratsftiL 

AvmiRv. 


PRACTICAL    METHODS    FOR    THE  BIO- 
CHEMICAL LABORATORY. 
Bondbuch  der  biochemischen  Arbeitsmethoden,  By 
Prof.  Emil  Abderhaldcn.    I  .  Erster  Band,  allge- 
mdner  Teil,  erstc  Halfte.   Pp.  iv  +  512.   Price  18 
marks.    II.,  Zweiter  Band,  spezieller  Tcil,  erste 
Halfte.   Pp.  jv  +  496.  Price  18  marks.  (Berlin  and 
Vienna :  Urban  and  Schwarzonburg,  1909.) 
"T^HESE  two  volumes  form  the  first  consignment  of 
A     a  comprehensive  handbodk  of  practical  methods 
for  the  biochemical  laboratory,  which  I's  being  written 
by  no  fewer  than  sixty-four  contributors  under  the 
guidance  of  Prof.  Emit  Abderhalden. 

The  second  halves  of  each  of  the  present  volumes 
are  promised  riiortly,  and  the  third  volume  within  the 
year.  When  it  is  remembered  that  the  editor  is  also 
engaged  upon  research  work  in  the  laboratory,  as  well 
as  his  many  oontributors,  and  Is,  moreover,  editing 
an  equally  colossal  work  now  appearing,  one  can  but 
wonder  at  the  rapidity  of  German  cooking  of  literature 
of  this  sort. 

It  is  a  pity  that  the  articles  are  not  published 
separately,  .is  monographs  for  those  specially  inter- 
ested in  the  individual  subjects,  for  this  Would  save 
purchasers  buying  a  great  deal  of  matter  which  they, 
In  most  cases,  do  not  want  in  order  to  possess  a 
much  smaller  part  of  value  to  them. 

As  it  stands  the  work  has  no  general  interest,  and 
while  It  may  be  seri^able  in  parts  as  a  reference 
laboratory  book,  It  will  scarcely  prove  attractive  or 
profitable  for  the  private  purchaser. 

One  wonders,  in  looking  over  ^  table  of  contents  of 
the  present  and  contemplated  volumes,  why  the  pre- 
tence is  made  that  it  is  issued  in  three  volumes,  since 

NO.  2122,  VOL.  S3] 


by  the  simple  device  of  making  two  halves  of  eadi 
of  these  divlrions  it  comes  to  be  In  rix  vohowf. 

It  might  equally  well  have  been  issued  in  one  vokn-i; 
of  six  parts,  each  part  forming  a  good  sized  volume; 
or  In  two  volumes  each  of  ti»«e  parts;  or  in  sfat 
volumes  each  of  one  part ;  or  there  might  iiave  been 
another  and  even  better  alternative. 

The  work  can  only  be  Intended  for  the  asststaoes 
of  the  research  worker  in  a  biochemical  laboratory, 
and,  looking  at  the  matter  from  his  point  of  view,  it 
is  surprising  tibat  the  editor  has  allowed  the  first  of 
the  present  volumes  to  appear  in  lus  work.  All  tint 
is  novel  or  interesting  to  the  researcher  in  Uo. 
chemistry  of  the  five  hundred  pages  it  contain?  might 
readily,  and  with  great  gain  in  interest  smd  utiU^,  be 
j  compiessed  into  fifty  pages.  As  it  stands  it  looks  Ebe 
nothing  more  than  a  glorified  collection  of  catalogues 
of  dealers  in  laboratory  supplies;  with  the  names  of 
tfie  dealers  and  prices  of  die  commodities  left  out, 
much  to  its  disadvantage.  &;ores  of  pages  are  sacri- 
ficed to  drawings,  photographs,  and  descriptioas  of 
apparatus  with  wldch  wo  alt  have  been  familiar  fron 
our  youth  onwards  in  our  everyday  labornton*  work. 
The  first  article  in  the  volume  dealing  with  this  kind 
of  thing  occupies  282  pages;  die  new  matter  in  it  could 
easily  Ix-  put  into  thirty  pngcs.  If  the  prices  a/i<l 
makers'  names  were  given,  it  might  be  of  some  ser- 
vice in  fbft  laboratory ;  as  it  is,  to  order  any  of  tbe 
newer  apparatus  which  suited  any  particular  par* 
pose,  one  would  have  to  refer  from  the  present  work  to 
the  original  paper  by  the  inventor  of  the  app.trallll, 
where  possibly  the  information  might  be  obtained. 

In  striking  contrast  witfi  this  article  of  383  pages 
is  the  one  succeeding  it,  of  less  than  seven  pages,  on 
the  ultra^icroscope.  written  by  Fr.  N.  SchuU.  of 
Jena.  Knowing  the  valuable  work  of  diis  author  ie 
the  particulnr  field  in  question,  one  expected  somrthing 
good  here;  but  there  i»  nothing  new.  It  might  almost 
be  a  reprint,  as  are  the  illustrations  in  it,  of  one  of 
the  advertisements  of  Carl  Zeiss  advertising  the  instni- 
ments. 

There  follow  on  this  all  too  short  article  a  numb« 
of  lengthy  ones  on  ultimate  organic  analysis,  ash 
determinations,  &-c.  Nearly  all  this  matter  has  been 
written  many  times  before,  is  contained  in  all  prac- 
tical worics  on  organic  chemistry,  and  is  familiar  to 
any  but  tfie  merest  tyro  In  blodiemieat  wok.  For 
example,  illustrations  with  descriptions  of  the  com- 

(bustion  furnace  and  the  combustion  tube  and  its  fill- 
ing «e  given ;  e^lileen  pages  are  used  up  In  dc  scrip 
tions  of  the  Kjeldahl  method  for  determining  nitrogen, 
1  and  illustrations  are  given  of  most  of  the  modifkaiions 
I  which  perverted  human  ingenuity  and  waste  of  geoiM 
'  have  given  rise  to  for  cirrving  out  that  somewhst 
j  simple  method  of  analysis.  Fourteen  pages  in  a  special 
I  article  go  to  a  description  of  specific-gravity  methods- 
why  not  instead  refer  the  reader  to  an  elementary 
'  on  physics? 

I  The  second  of  the  two  volumes  before  us  will  be  of 
more  service  to  the  biological  chemist  whose  pa&  a 
touched  by  the  artides  contained  tfierrin;  diese  srtieki 

deal  with  the  prcpar.aion,  separation,  and  qualitativt 
and  quantitative  estimation  of  the  important  lower  aod 
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higher  alcohols,  the  cnrtohydrates,  the  fat*  and  waxes, 
the  phospliatidos.  the  vegetable  proteins,  and  the 
animal  proteins.  The  volume  concludes  in  the  middle 
of  an  article  by  the  editor  on  the  dlsinte^ation  prc>- 
duct'-  -if  ihr  proteins,  characterised  bv  much  work  of 
a  patient  and  laborious  type.  The  reader  is  deserted 
In  the  middle  of  a  sentence,  with  "mfiglichst**  for 

his  !a^t  worJ.  but  it  mny  be  confe^^srd  that  one  can 
wait  ioi  i\\K  next  issue  of  the  fascinating  narrative 
with  more  patience  than  one  was  able  to  command 
in  earher  days  of  rcadin^j  serial  literature. 

The  articles  in  thi>>  part  are  of  unc4ual  value  and 
exhaustlveneas ;  that  on  the  phosphatides  is  much  too 
short;  very  valuable  are  the  three  articles,  on  sugars 
by  B.  Tollens,  that  on  glycogen  by  K.  Gnibe,  and 
rsfKci  iliy  that  on  the  proteins  of  the  vegetable  world 
by  T.  B.  Osborne,  which  is  a  model  of  what  an  article 
on  practical  methods  for  the  laboratory  ought  to  be. 

Such  articles  as  these  make  the  work  essential  in  a 
biochemical  laboratory,  but  it  is  a  pity  that  they 
cwinot  be  puidtased  as  monographs  in  the  particular 
•ulijaets.  Bbniamin  Mookb. 


THE  LIGHT  FROM  THE  SKY. 

MeteoTologische  Optik.  By  Prof.  J.  M.  Pornter. 
Section  IV.  Pp.  i-xvii,  559-799.  By  Felix  M. 
Exner.     (Vienna  and  Leipzig :  W.  Braiuniiller, 

1910.) 

THIS  volume  is  the  fourth  part  of  the  late  Prof. 
Pernter's  work  on  meteorological  optics,  a  notice 

of  the  earlier  pnrts  of  which  .Tjip'-.trfd  in  N.\Ti'Rr  o<i 
April  lii,  1907.  It  was  undertaken  in  March,  1908,  by 
Dr.  Exner  at  Pemter's  request,  at  a  time  when  the 
latter's  rntuliftnn  of  hrnlth  not  only  niade  it  impos- 
sible (hat  lif  should  cuin[ilrte  the  work  himself,  but 
[If. M  lilt  il  him  from  giving  any  material  assistance  or 
advice  in  its  preparation.  The  scope  of  the  sectun 
was  clearly  indicated  in  the  original  plan  of  llie  work, 
and  as  regards  the  method  of  presentation  Exner  has 
successfully  followed  that  of  the  preceding  sections; 
but  he  bad  no  notes  to  assist  him,  and  the  volume 
must  therefore  be  regarded  as  Exner's  work,  exct])i 
in  so  far  a»  he  has  utilised,  in  some  portions,  Pern- 
ter*s  previously  published  papers. 

In  pursuance  of  the  general  scheme  otitlined  in  fhi 
previous  notice  above  referred  to,  this  fourth  sec- 
tion is  devoted  to  the  ifiscusaion  of  those  phenomena 
which  nre  dtf  to  th*^  action  of  thp'  minute  parTtcle^ 
of  all  kinds  which  are  always  prcsvnt  in  the  atmo- 
sphere, among  which  must  be  included  the  gaseous 
moleeules  themselves.  Thus  the  first  two  chapters 
deal  with  the  colour  and  ptjlarisalion  of  sky-light,  the 
llurd  treats  of  the  loss  of  light  in  passing  through 
the  atmosphere  and  the  general  brightness  of  day* 
light,  while  in  the  fourth  chapter  is  given  a  brief 
account  of  what  arc  called  the  phenomena  of  twilight, 
the  optical  effects  associated  with  sunrise  and  sunset. 

Of  all  the  many  interesting  problems  the  discussion 
of  which  falls  under  the  head  of  meteorological  optics, 
that  of  the  colour  of  tlte  »ky,  with  the  associated 
questions  as  to  the  polarisation  of  sky-light,  its  in- 
tensitv  arid  csjiiirM.sitioti,  and  the  cffertv  of  atmospheric 
absorption,  is  perhaps  the  most  fascinating.  Less 
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striking  only  because  not  exceptional,  in  the  sense  In 

which  this  adjective  applie>  t  )  the  appearances  dealt 
with  in  the  earlier  sections,  even  for  the  unscientitk 
observer  dte  everyday  recwfence  of  the  phenomena 
fails  to  diminish  their  appeal  to  his  artistic  sense  and 
imagination.  For  the  physicist,  th*;  satisfactory 
explanation  of  all  ihc  main  features,  apart  from 
the  quantitative  tincertnint^-  in  the  details  which  is  an 
almost  inevitable  consequence  of  the  complexity  of  the 
conditions,  must  be  ranked  among  the  triumph,  of 
science,  rjnd  constitutes  one  of  the  most  beautjful 
applicauons  of  the  wave  theory  of  light. 

The  view  has  long  correctly  hceii  field  that  the 
colour  of  the  sky  is  due  to  the  presence  in  the  atmo- 
sphere  of  suspended  particles,  and  the  explanation  was 
rendered  more  cert.rm  hv  tli.-  expetiments  of  Bnicke 
in  i8S3  and  of  Tyndall  in  1868  on  the  colour  and 
polarisation  of  the  diffused  light  from  artificially 

-clouded"  media.  The  Tirst  exact  account  as  to  the 
manner  in  which  the  particles  produced  the  eticct.s 
observed  was,  however,  given  by  Lord  Rayleigh  m 
1871,  in  his  pnpcr  on  the  light  from  the  sky.  its 
polarisation  and  colour.  It  was  there  shown  that  the 
presence  in  ti»e  atmosphere  of  particles  of  dimensions 
small  compared  with  the  wave-length  of  light  would 
give  rise  to  secondary  radiations  of  intensity  inversely 
pniportional  to  the  fourth  power  of  the  wave-length, 
and  completely  polarised  in  the  plane  at  right  angles 
to  the  directioii  of  the  primary  radiation  from  the  sun. 
In  this  secondan,-.  diffused  radiation,  the  sh>Trt  waves 
would  therefore  ^eaUy  preponderate,  and  the  colour 
seen  would  be  Mue  or  violet,  while  the  long  waves 
would  be  the  more  readily  transmitted,  and  the 
prim.^ry  radiation  seen  through  such  an  atmosphere 
would  lend  to  be  orange  or  red.  At  the  same  time. 
Rayleigh  disposed  of  ClausinsV  the.  rv  that  the 
phenomena  *-ere  due  lo  the  presence  in  the  atmosphere 
of  small- but  not  small  relatively  to  the  wave-length 
—hollow  spherical  ^rMC^  s  reflecting  and  refrnrtmu 
according  10  the  ordinary  laws  for  extended  media. 
In  a  much  later  paper  Rayleigh  has  gi*en  good  reason 
fur  inferring  ih at  at  leaa  one-third  of  the  scattered 
light  is  diffracted  from  the  molecules  of  the  air  them- 
selves (see  also  Natl>re.  March  10.  1410,  p.  4*))- 

One  of  the  merits  of  Exnef's  discussion  of  the  sub- 
ject is  the  care  with  which  he  has  followed  out  the 
appfication  of  Rayleigh's  theory  in  the  light  of  the 
best  recorded  observations.  These  relate  to  colour, 
polarisaliun,  extinction  coefficients,  the  general  bright- 
ness and  the  distribution  of  brightness  of  the  sky, 
.<^r  ;  indeed,  the  whole  volume  may  almost  be  regarded 
as  an  excursus  on  the  Rayleigh  theory.  In  dealing 
with  the  more  detailed  phenonnna  of  Arago's  "posi- 
tive" and  •negative"  polarisation,  and  tlie  neutral 
points  of  .Arfigo,  Babinet,  and  Brewster,  the  author 
follows  Soret  in  .liteinpting  a  general  explanation  in 
which  account  is  taken  of  the  further  action  of  other 
particles  on  iho  light  already  once  diflfracted,  and  of 
the  form  .if  tin-  li  '.iif  d  p-  riirin  of  the  atmo^phere  from 
which  tlie  light  reaching  any  individual  eye  can  be 
recrived;  but  the  conditions  are  too  complicated  to 
admit  of  quantit.uive  treatment  for  exijct  comparison 
with  observation. 
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The  <i]ilir;»i  apjivai.ii)c»>s  connected  wiih  suiuiac  and 
sunset  air  somewhat  briefly  treated,  reference  being 
<  -.pfci.iIty  n>;nle  to  Kiessiing's  nionogr;i|>h  "  I'nter- 
&uchun|<cn  iiber  Dainmerun)^ser,scheinun>{en  "  for  ;i 
more  complete  description  of  the  plu-nomena.  Some 
account  of  the  observed  effects  due  to  the  Krakatoa 
eruption  and  other  similar  disturbances  la  included. 

Dr.  Kxner  has  followeii  Prof.  Pernter  in  the  careful 
reproduction  of  the  be»t  recorded  and  historically  in- 
terestin{!  observations  of  tlie  phenomena.  He  has 
hiniself  Mr.f  h.isised  the  impossibility  of  reproducini^ 
the  charm  of  Pemler's  work,  dependent  as  it  was  on 
the  iatter*s  extensive  knowtedfre  of  the  literature  of 

tlie  -nhji-i't  n-.  w.\\  ris  on  hi--  rririi.il  nt.  'I'hiv 

voluinc  will,  liouever,  be  welcomed  both  as  .1  lining 

compteiton  uf  the  task  undertaken  by  Prof.  PiTntir 
and  as  a  %'aluable  survey  of  the  progress  which  has 
been  made  iii  the  interpretation  of  the  phenomena  with 
which  it  deals. 


HIE  philosuphy  of  mathematics. 

Mt'tiwdologisches  und  Philosophisches  zur  Elemenlar- 
Mathematik.  By  Dr.  G.  Mannoury.  Pp.  viii  +  279. 
(Haarlem  :  P.  Visser  .\zn.,  i()o<).)    Price  Si-,  tod. 

THIS  work  is  the  outcome  of  lectures  delivered  by 
the  author  at  tite  University  of  Amsterdam,  and 
retains  in  dilTerent  ways  the  marks  of  its  origin.  Its 
frequent  digressions,  its  general  di!>cursi%*eness,  and  its 
rather  sketchy  character  make  it  difficult  to  describe; 
and  matiy  of  tlte  topics  nrr  -1'  i'onti<'j\<T^i.il  ili.if  where 
one  reader  will  agree  with  the  author,  another,  equally 
competent,  will  entirely  dissent.  Still,  it  is  an  honest 
and  iniercsting  attempt  to  df.il.  fmm  ihr  p!iil<iiophical 
side,  with  the  fundamental  (luVu:uhii..-»  ul  mathematics, 
.md      such  deserves  attention. 

The  first  part  contains  five  chapters  dealinf;^  respec- 
lively  with  unity  and  plurality,  finite  and  infinite 
nutiilKTs.  the  elementary  laws  of  arithmetic  applied 
ti>  whole  numbers,  the  extension  of  the  idea  ol 
number,  and,  finaRy,  the  definition  of  irrationals. 
Tht  -f  lid  part  is  devoted  to  geometry,  and  its  four 
diapters  discu&s  respectively  mathematical  logic; 
dementary  constructions,  postulates,  and  theory  of 
measurement;  non-Eurlidr.m  nnu'trit- ;  and  the 
notion  uf  space  from  the  standpoint  of  phy:»iolugy'  and 
psychology'. 

A  few  examples  must  "^nrticc  to  illustrate  the  merits 
and  the  defects  of  the  author's  procetlure.  Take  the 
question  of  defining  a  unit.  .After  nointiiig  out, 
rightly  enoui^h.  that  there  is  no  surh  iliing  as  an 
objective  unit  directly  perceived,  he  ^jivti  as  a  formal 
definition  ip.  ,>i  i:-  "  I  nits  are  sensation-complexes 
(Empfindungs-Kompiese).  and  a  plurality  (Vielheit) 
consist!!  of  mutually  related  units."  Now,  if  there  is 
one  i!nn^  th.it  i<ti;i!  mathematics  has  done,  it  is 
i>urely  10  cl.«rify  and  make  precise  the  notion  of  a  unit 
apart  from  all  elements  of  sensation.  Verbal  defini- 
tion tif  a  unir  ,1  viruill  ivi  itlir.  i  f  course;  the  thin>; 
to  be  desired  is  the  complete  notion.  .\^  a  mutter  of 
fact,  i-vm-body  does  acqtiire  the  notion  more  or  less 

i  \.u  tl\  ,  luni;  be'fure  thinkint*  about  delinin^  ii  ;  and 
as  Ui  Uit  detmilion,  a  kindergarten  teiicher  will  suc- 
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ceed  where  a  phik»sf)pher  will  fail.  "These  are  Icv;; 
e.nch  toy  is  a  unit  among  the  toys";  '  Vou  .nro  mv 
class;  each  of  you  is  a  luiit  of  the  class";  such 
examples  will  convey  the  meaning  of  the  term  *'tirii" 
better  than  any  formal  di  finition.  At  the  5.ir.> 
time,  if  we  must  have  a  metaphysical  example  oi  a 
unit,  the  cfro  seems  to  be  the  best,  for  it  cannot  be 
drn-ril,  iir  .ininiu d  to  be  n  plurality,  \\it!>>ut  an  ir:- 
trinsic  contradiction  in  terms.  11  Junes  makes  a 
statement  or  forms  an  opinion,  however  erroiMwus,  it 

is  /«i5,  and  ihi-^  *'hf"  is  an  irreducible  rntiiy  which 
has  a  pr«*eminent  claim  to  be  called  a  unit.  It  rray 
be  remarked  that  Dr.  Mannoury  expressly  objects  to 

th?-,  line  of  argument,  apprirentlv  on  the  ground  ih\'. 
th«  idea  of  the  ego  is  a  derivative  one;  this  may  Ik 
admitted  in  a  sense,  as  a  fact  in  the  development  1.1 
an  individual  consciousness,  bat  it  does  not  make  ih^ 
ego  derivative,  any  more  than  the  deciphering:  <,( 
hieroglyphics  in  recent  times  alTects  the  date  at  whu:- 
they  were  c.trved.  Is  not  this  one  of  those  casei 
where  psychologv  is  appealed  to  where  it  is  really 
irrelevant,  the  qiic'-tion  bi  iii^'  Dtie  cnncerning  ir.eu- 
physical  data?  We  must  have  sometliing  a  priori  aitd 
undefined  in  any  science;  the  questioin  is,  how  few  and 
how  fund  lilt' iital  (of  elementary)  may  we  assunif 
thei^  data  to  be? 
A  more  striking  example  of  the  same  sort  of  thing 

is  to  hr-  fmind  on  p.  263,  where  the  nuthor  »pe;.ks  c! 
"  the  four-diniensional  spacc-tinK-nution  which  is  10 
be  regarded  as  an  image  of  the  whole  group  of  scdm- 
tions.""  It  is  almost  im|K»ssible  to  give  any  ^enn 
th'ts  phraseologv,  consistent  with  cither  popuLir  a 
mathematical  usage.  If  it  merely  means  that  ii 
al»trrtrt  !<inematics  in  three-dimension.'il  sp.ice  th-r* 
are  four  independent  variables  (x,  y,  z,  t),  it  is  a  very 
unsatisfactory  way  tif  stating  a  simple  fact ;  and  it  i* 
very  cloubtful  whether  kinematics  is,  properly,  an 
image  of  sensations,  any  more  than  our  sensation  cl 
the  colour  of  homogeneous  light  is  imaged  by  iit 
wave-leflglh. 

In  treating  of  the  elementary  laws  of  arithmetic.  Hit 
author,  in  the  text,  mainly  follows  those  who  appiil 
to  the  principle  of  analogy  or  "permanence";  he  dcM 
not  give  a  detailed  discussion  of  tfie  elementar>-  cptr.!- 
tions.  The  definition  r.f  iiratinii.d^  's  Dedekitic'-, 
which  is  wrongly  attributed  to  DiriclUet;  there  is  a 
brief  account  of  Peano*s  system  of  shortiiafid,  and  a 
section  on  nmthrtnatiral  inductii>n  with  qut.tatiit>- 
from  Poincare.  Couturat,  and  others.  Dr.  Manno^n 
is  evidently  dissatisfied  widi  Foincar^'s  argumenit. 
but  here,  .t;  5r  other  cases,  he  doc;  not  bring  forwaid 
any  very  drtlnite  statements  of  his  own. 
I  In  the  geometrical  section  there  are  several  feati;r« 
of  intere>t,  and  this  is  the  most  readable  part  of  the 
book.  .\  lair  account  U  givw  of  the  different  t>^ 
of  ihree-dim«'n*ional  geometry,  of  Hilbert's  ii'-'f:- 
Uesarguian  system,  and  of  metrical  geometry  baKif 
on  a  movable  standard  assumed  to  be  rigid.  But 
therf  is  no  discussion  of  a  system  of  definitions,  ard 
the  only  element  treated  in  any  detail  is  the  strai^x 
line.  With  regard  to  the  different  types  of  geomein. 
th'  .luthor  adopts  the  sensible  attitude  that  it  is  ni  *, 
and  alwavt  will  be.  impossible  to  fix  on  otH:  it^  >'x^ 
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••actual"  >,'toinetry  of  space,  and  he  would  probably 
assent  to  Poincar^'s  dictum  that  tflC  sdmce  of  mathe* 
ma(ics  iii  neither  true  nor  false. 

There  is  one  remarkable  statement  made  which 
d.  >.  t  ves  mention.  Di .  Mannour>'  says  that  in  DeCttn* 
ber.  F.  K.  Schweikart  sent  to  Gauss  a  note 

asserting  the  existence  of  a  geometry  in  which  the 


The  life-cycle  of  Paramecium  is  described  as  a 
"typical"  one.  With  this  we  cannot  ai;ree.  because 
we  consider  the  Ciliophora  to  be  vcr>'  dilTeroir  from 
all  other  organisms.  Moreover,  \vc  regret  to  find  no 
allusion  to  the  recent  important  work  of  Eoriques 
and  others  in  this  connection. 
A  remarkable  account  of  autopamy  in  Amoeba 


•um  of  the  angles  of  n  lri.iritrl<^  less  than  two  right  i  i«»Ma*  is  giv< n.  apparently  from  tlic  ;uiilu;r^  I  '.vn 
angles,  and  in  which  the  altitude  of  an  isosceles  |  (unpublished ?)  observations,  tliough  no  indication  of 
triangl,  with  a  finite  base  has  a  finite  tipper  limit.  |  tW*  w  f^wn-  Autogamy  is  again  alleged  to  take 
Ihis  j}oes  far  to  demolish  th(-  ct.uni  made  for  Gauss  !  place  in  AmCi^hct  proieus,  th.>iii?h  thk  h.Ts  not  b«>en 
that  he  was  the  first  to  assert  the  possibility  of  a  hy  any  means  proved.  It  is  di^apijuiiuing  to  tind  no 
consistent  system  of  geometry  distinct  from  that  of   reference,  in  this  connection,  to  Prandtl's  important 

•  G.  B.  M.     I  work  on  Cryptodifflugia  (  •  .Mlogromia  '  ). 

It  seems  to  us  that  undue  prominence  has  l>een 


THE  PROTOZOA  :  AN  IMPRESSIONIST 

SKETCH. 

Protozoology.   By  Prtif.  Gary  N.  Catkins.   Pp.  u'l 
(New  Yoik  and  Phtladelpliia :  Lea  and  Febiger; 
(I.ondon  :  Bailll^,  TindaU  and  Cox,  1909.}  Prke 
IS*,  net. 

"T*©  attempt  to  condense  our  present  knowledge  of 
J-     rhf  Protozoa  into  some  tliror  hundred  pages  is 
—to  anyone  acquainted  with  the  subject— to  attempt 
the  impossible.  This  book,  however, 

••dot^  not  aim  a;  being  an  exhaustive  treatise  on 
tlie  Protozoa ;  it  aims,  rather,  to  give  an  introduc- 


tion to  the  study  of  modern  protozootegy  "as 'seen  i  writteii  Tn  i  i"  ,  without  a  capital  letter, 

Irom  the  author's  point  of  view."   


given  to  many  very  questionable  organisms,  such  as 
"  Cytorrhycies  variolac,"  the  "  Negri  bodies,"  4kc.  (de- 
scribcd,  by  the  way.  under  "Parasitic  Rhizopoda"). 
whilst  many  irnpott  mt  Ilfe-histories,  e.g.  0[Mlina, 
MastigeUa,  Trichospha;rium,  Siylorhynchus,  ic.  re- 
ceive little  more  than  passing'  mention. 

The  remarknble  form  Acjgrog.Ttn  m-  ntioncd  only 
in  the  classification,  where  it  is  placed  aniaiig  the 
cephaline  gregarines!  One  can  only  suppose  that 
this  is  an  oversight;  and  we  regret  tO  see  that  the 
very  doubtful  work  of  Dallinger  and  Drysdale  has 
found  its  way  into  yet  another  te.xt-book. 
Throughout  the  t»>(>l<,  generic  names  are  often 


e  uiiiair  to  draw  comparisons  1  adopted — frequently  in  the  same  paragraph.  We  think 
tsierpiece  on  the  subject  which   this  is  to  be  depi 


It  would  therefore  b- 
uith  Doflcin's  recent  ma 
appeared  almost  simultaneously. 

As  we  differ  fundamentally  from  the  author  in  many 
matter-  of  interpretation— both  as  regards  general 
principles  and  detailed  facts— we  can  here  consider 
only  a  few  points  whidi  a  perusal  of  the  work  has 
suggested. 

With  regard  to  the  tentative  ckissification  of  the 
Protozoa  whkh  is  adopted,  we  can  only  sav  that  It 
is,  perhaps,  as  good  ns  anv  which  has  so  far  been 
advocated.  Witii  our  present  knowledge,  it  is  not 
possible,  we  believe,  to  arrive  at  a  satisfactory  classiti- 
cation  of  the  whole  group.  Ar  pr«^spnt  thrre  must 
be  many  tadpoles  among  our  fish.  It  mav  be  notod. 
however,  that  the  author  docs  not  accept  Hartmann's 
group  •  Binucleata for  tcypanosomes  and  thnV 
allies  and  Haemosporidia— and  in  this  we  heartilv 
agree  v\ith  him.  It  may  be  note<l.  further,  that  the 
Spirochxts  are  classified  (with  some  reservation) 
among  the  Mastigophora ;  the  Myoetoeoa  are  ranked 
under  the  Rhi^opod.-i ;  thr  OpnliniJ.i'  .ir.-  pLu  .  .!  among 
the  holotrichous  (  iliata;  and  the  Mastigainctba;  are  , 


although  in  maii> 


the  customarv  convenlsoM 


deplored,  more  especially  so  because 

medical  m.i-.  10  whom,  on  nrco-.int  of  the  large 
amount  of  space  devoted  to  parasitic  torms.  the  book 
wilt  specially  appeal— are  at  present  particularl>  prone 
to  write  zoolocrical  names  incorrectly.  In  addition, 
the  author  -  ipi  irent  dislike  of  diphthongs  causes 
him  to  adopt  the  spcUings  not  only  F'aramecium  (cor- 
rectly), but  also  Ameba,  Actinospherium,  Spirocheta, 
\c..  and  even  Jenia  (for  Joenia). 

This*^  criiicDsms  are,  however,  of  minor  points. 
The  chief  value  of  the  book  lies  in  the  fact  that  it 
gives  us  a  unified  picture  of  the  many  problems  of 
protozoology  as  tfi-  \  iirt-cnt  ilu(n-.'lv< :s  to  a  worker 
who  has  devoted  many  years  of  original  research  lu 
his  subject.  Witfjout  doubt,  the  book  will  be  wel- 
i:oniixJ  I.v  marn  .  Ix-rau-e  there  exi-ts  no  othrr  mtvlprn 
work  in  English  which  atteiiipto  to  deal  with  the 
present  state  of  prototoology  within  the  compass  of 
a  single  vdlume.  C.  Cufford  Dobsll. 
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placed,  in  ii,.  order  Monadida.  with  the  Ma^stigo-  I  ^"P  ^♦^^  ^>        ^  ^ 

1.    Though  these  groupings  are  usual,  iljcv  are       ^'P-  ="«+329'    (New  York:  The  Macmillan  Com- 


phora. 

none  the  less,  we  believe,  unjustifiable  in  the  light 
of  recent  work.  | 

In  dealing  with  the  tr>'panosomes.   ih'-   author  I 
adheres  to  Sdiaudlnn's  much-debated  work,  because 
he  finds 


**the  schematic  figures  and  categorical  descriptions 
of  Sehaudinn's  original  contribution  are  still  the 
most  convincing  of  alt  such  attempts  to  describe  th> 

nuclear  changes." 
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pany;  London:  Macmillan  and  Co.,  Ltd..  19 to.) 

Price  bs.  tni.  net. 

THIS  is  a  book  on  l>ee-keeping  in  the  United  States. 
The  author  is  a  well-known  bee-keeper,  and 

an  entertaining  writer ;  he  has  a  ha()py  way  of  briefly 
e.\plaining  the  chief  operations  of  the  apiacy  in  a 
personal  style  that  does  not  weary  the  reader.  Dr. 

l.\on  !t  lis  that  many  years  ago  he  acquired  the 
I  ■  bee  fever,"     from  which  he  has  never  recovered. 
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;ind  never  expects  to  recover."  I'lu-  chief  .syminoms 
of  this  affection,  enthusiastll  and  optimism,  fxrvade 
hi«;  book.  Vui  li-  is  careful  not  to  exaggerate  the  profiu 
of  bt  o-lcccpii.iJ ;  the  methods  and  appliances  he  de- 
scril>e>  are  .ill  well  known  and  well  tried,  though 
some  of  them  nrc  iinsuited  to  bee<kceping  in  England. 

The  clippinj:  of  queens'  xtfings  to  prevent  swarm<i 
abicondinL;  i-^  recommended,  but  this  pr.icticc  i-. seldom 
employed  in  England,  chiefly  because  the  queen  is 
likely  to  peri»h  in  the  ijrass  unless  the  bee-keeper 
happens  to  be  f)re<ient  at  the  moment  of  swarming  to 
find  her  and  put  her  back  into  the  hive. 

The  author,  in  saying  (p.  52)  th  a  it 
has  not  been  defmilely  determined  whether  in 
laving  an  infertile  egg  from  which  springs  the  drone, 
the  queen  lays  it  through  choice,  or  is  compelled  to 
owing  to  the  increased  size  of  the  drone  cell," 
seems  to  be  unacquainted  with  the  fact  that  a  queen 
will  sometimes  lay  lai^e  numbers  of  fertile  eggs  in 
drone  cells. 

Among  tlie  enemies  of  the  honey-bee  that  the 

.American  apiarist  has  to  contend  with  are  skunks. 
"  wiio  seem  to  have  a  fondness  fur  bees,  and  the  little 
rasrals  will,  in  the  shadow  of  night,  scratch  on  the 
ali^litinp:  bo.ird  of  a  hive  to  lure  the  jentinel*  out  for 
investigation,  oivly  to  be  gobbled  up  by  their 
odoriferous  enemies."  "In  w.irm  climates  the  dr.-ifjon- 
flies  kill  a  l.nrge  number  of  virgin  queens  when  in 
tliik'ht.  and  in  certain  sections  lliey  arc  so  numerous 
that  commercial  queen-rearing  is  well-ntgh  an  impos- 
sibility." 

Dr.  I,von  finds  he  Is  less  liable  to  be  stung  in  n 
Mhitc  cotton  suit  tlinn  when  he  we.irs  dark  woollen 
clothes,  and  wonders  whether  it  is  because  the  bees 
detect  the  animal  scent  in  the  i\-ooUen  goods  or  have 

a  n.itural  aversion  to  black. 

On  pp.  12  and  13  we  are  unfortunately  informed 
that  the  eggs  of  workers,  drones,  and  queens  hatch 

respectively  in  twenty-one,  twenty-four,  and  sixteen 
days,  instead  of  that  these  are  the  periods  taken  by 
these  bees  to  develop  from  the  time  the  egfi:  '^^  '-I'd ; 
but  thii  "  ill  no  doubt  be  put  right  in  a  second  edition, 
which  is  iikrly  to  Ix;  wanted  before  long  by  the  great 
n.ition  .ncross  the  ocean,  in  whose  favoured  country 
the  bee-keeping  industry  has  grown  to  great  import- 
ance. 

Very  attractive  features  of  the  book  are  its  handy 
size,  clear,  large  type,  and  beautiful  photographs. 
Bee-keepers,  both  prospective  and  actual,  will  appre- 
ciate this  evident  effort  of  printers  and  publishers  to 
give  them  tlieir  best.  F.  W.  L.  Sl-ujils. 


OVR  BOOK  SHELF. 

Ektropismus    odt'r    die  Thcoric  dcs 

Lcbeits,  By  Felix  Auerb.icii.  I'p.  v  +  cig.  (Leip- 
zig: W»  Engelmann,  imo.)  Price  ?.6o  marks. 
Each  fresh  theory  of  life  which  is  put  forward  by 
thinkers  will  doubtless  find  a  certain  number  of  ad- 
herents, even  if,  as  in  the  p:<j^rr,'  instance,  it  is  un- 
supported bv  anvthing  in  tlie  natiire  of  experimental 
evidence.  This  sort  of  evidence  is  just  the  kind  which 
it  is  so  difficult  to  obtain,  and  new  theories  lead 
one  but  very  little  nearer  to  the  s*iUilion  of  the  great 
problem.    Auerbacirs  Itrocluire  contains  nothing  really 
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I  new,  and  he  clothes  his  ideas  ia  >  «   l   idtrable  amount 
of  verbiage.    No  one  can  doubt  that  life  with  its  diar- 
I  actcrs  of  growth  and  development  is  a  form  of  energy, 
I  but  the  psvchical  aspects  of  life  have  always  Wfn  .i 
!  stumbling-block  in   the  full  acceptance  nt   a  purely 
I  physical  theory.    Ectropism,  the  term  selected  by  the 
'  author,    is    not    entirely    a    physical    theory  ;  h»; 
t<Hs   us  that  ectropism   is   nrither  maferi.-ilism  ncr 
idcilism,  neither  formalism  nor  phenomenalism ;  it  is 
certainly  not  monism,  but,  in  a  certain  sense,  it  is 
dualistic.  From  this  one  learns  what  ectropism  is  not. 
and  one  could  wish  that  the  rest  of  the  book,  whidi 
tells  us  what  it  i---.  was  equally  explicit.    We  must, 
however,  leave  those  of  our  readers  who  are  interested 
in  speculations  of  tbi»  nature  to  unratxl  it  for  them- 
selves. 

1  Text-hook  0/  Physical  ChennHrv.  Theory  amL 
Pract>cr.  Bv  Dr.  \r:hur  W.  Ewell.  Pp.  ix.4-370. 
(PhiUdelpiii  i  :  V.  Ul.ikiston,  Son  and  Co..  1909.) 
Price  2.25  dollars  net. 
TKXT-nooKs  of  physical  chemistry  are  generally 
written  by  chemists,  which  is  natural  enough,  sitiw 
the  subject  is  much  more  widelv  studied  by  chemists 
than  by  physicists.  It  is  therefore  a  pleasant  change 
to  come  acro>^s  a  text-book  of  physical  chemistry 
written  bv  a  physicist.  As  one  miRht  expect,  the 
treatment  is  less  descriptive  and  more  mathematical, 
with  greater  precision  in  the  definition  of  physical 
magnitudes  and  greater  strictn<-s>  in  the  deductions. 
The  work  under  review  is  an  excellent  e\ainp!e  of 
this  type,  beini;  brief,  pointed,  and  consistent.  It  U 
not  exactly  a  book  which  the  youncr  chemist  without 
previous  knowledfre  of  the  subject  would  be  likflv 
to  read  with  profit,  hut  it  can  be  warmly  recom- 
mended to  those  who.  either  by  hearing  a  course^  of 
lectures,  or  bv  the  perusal  of  one  of  the  more  chemicid 
lext-books.  have  attaintxi  .some  acquaintance  with  the 
siii.j  .  i  natter  and  desire  to  systematise  their  know- 

Ihe  value  of  the  book  is  grenib-  enhanced  h\-  th.p 
inclusion  of  ourstious  and  mathematic.il  exercises  on 
Ihn  subjects  discussed.  The  directions  for  prartiMl 
work  err  occnsionallv  on  the  side  of  conciseness,  but 
should  in  anv  ease  prove  useful  to  the  student  who 
cannot  always  have  a  demonstrator  !>v  his  side. 

Vorirdgc  und  Auffdtzc  fiber  £»!/:(■;." /.•iIjiij.C^»'<'<"'"«"'^ 
dcr  Of,C'>  "»■';"'<•'!.  Edite<l  bv  Prof.  W.  Rou\. 
lleft  X.,  Obcr  die  gestaltliche  .\npri':iii7i<;  der 
nUiigefasse.  Bv  Prof.  Dr.  Albert  Oppcl.  Pp.  ix-l- 
tSi.  (Leipzig  :'W.  Engelmann,  1910.)  Price  4^0 
marks. 

This  is  a  useful  and  interesting  rrnti  ibution  to  thi 
sti-Jv  of  development,  dealing,  as  its  liame  indicates, 
with  the  bliXKl-vessels,  and  the  way  in  which  they  ar« 
adapted  to  the  needs  of  the  organs  or  tissues  th<y 
supi>lv  and  to  the  changes  which  these  undergo. 
This  adaptation  is  divided  into  three  periods,  the  first 
durinp  which  inherited  characters  determine  (he  course 
of  development;  the  third  is  the  period  of  full 
functional  life  during  which  the  chanfires  are  the  re«ilt 
of  tuin  i ■nn.il  stinnili;  the  second  or  inlerwri'nfj  periol 
is  that  in  wliiciv  both  factors  come  into  pi  ri  .  Th'=. 
changes  dealt  with  in  detail  are  not  in«  r' Iv  tho^ 
dependent  on  quantity  of  the  blood  supply  ;  but  il^- 
various  coats  of  the  bload<vessels.  especially  the  mus- 
cular coat,  with  its  nerves,  undergo  alterations 
consonance  with  the  needs  of  the  tissues.  .\n  inv 
portant  section  deals  with  the  collateral  circulation, 
and  another,  by  no  means  the  least  interesting,  wilh 
the  recent  remarkable  rt  u!;>  which  have  attended 
attempts  to  transplant  organ*!  from  one  anim.1l  to 
another.  The  value  of  the  book  »»  increased  by  » 
copious  bibliography. 
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LETTERS  TO  TUB  EDITOR, 

[]'h<-  Editor  docs  not  hold  himself  resftonsible  for  o/>:>ii(>'(i 
«    fi/ift-ucif  bv  his  corrfspoudenls.    Srither  can  he  itiidcrlakf 
1,1  return,  or  to  correspond  with  the  writers  of.  r  jectcd 
matmscripts  irttendud  for  tliis  or  any  other  part  of  Smvrz. 
.Vo  noHee  is  taken  of  afumymoHS  €«ntmwncatUmt.\ 

The  Deftcent  of  a  Sphere  in  a  Viscous  Liquid. 

Stokes's  formula  fcr  tlic  trnninnl  velocity  of  n  sphrrc 
t.kwTifKling  in  a  viscous  liquid  under  the  action  of  gravity 
has  b<:en  r'?cently  t'-stcd  by  Prof.  John  Zelcny  ;ind  Mr. 
L.  .\.  K'!.  !i.in  (  '  liritish  .Association  Keport,"  190}.  p. 
n-',  urA  tiiey  found  tii.it  thi-  valu<'S  of  tlio  vlociiy  iur- 
ishfd  hy  it  xvrc  ci)nsid»-r;il>ly  larger  than  ihos'-  wliiili 
ih<^y  obtained  from  their  experiments.  Since  Stokes  > 
lormula  is  obtained  on  the  hypoth«$ls  of  no  tli|iplng.  it 
iumishe^  afi  infcrhr  limit  to  the  vek»city«  and  mnsequently 
fh*  discrcpaucy  between  tlieoiy  and  obMrvatMHl  cannot  be 
explained  on  any  hypothesis  that  slipping  talces  place. 

I  thinic  that  a  possible  explanatHm  is  the  follow  ii: a. 
The  equation  determining  th';  current  function  cont.-tin-. 
th*  term  d^tfdt,  the  origin  heAn;>  some  fixed  po'un  in  th*- 
line  of  motion  of  the  sphere;  and  if  the  inotion  l>c  rpii  rrf  li 
to  the  centre  of  the  sphrrc  as  a  moving  origin,  <ii  dt  must 
not  be  put  <>qual  to  zero  when  the  motion  is  stcadv,  but 
must  be  fplacod  by  Ydti^/d:,  where  V  is  the  constant 
v»!oi.itv  of  the  sphere.  The  retention  of  this  term  cre.ites 
:o  difficulty  so  far  as  the  integration  of  the  differential 
<-qiintion  for  li/  is  concern'^d.  hut  the  Solution  is  quite 
citirrcnt  from  that  given  by  Stokes. 

A.  R.  Bassct. 

Fledborouf.h  Hall.  Holvport,  T»'>rks,  June  20. 

Popular  Biological  Misconceptions. 

1  itE  objfict  of  scicnc<>  is  to  increase  the  knowl-  dge  <>1 
m.inkind  in  general,  an  i  l  i  t  lu'^rely  that  of  the  u  iirk' t  s 
science.  The  methods,  ul  science  may  be  only  ur.d.  r- 
si-od  by  the  workers  in  each  particular  branch,  but  ttic 
xO'.i Uisions  arc  for  all,  and  should  be  made  accssible  to 
all-  'Ih'-  methods  by  which  V-  a;,)-)  established  the  law  of 
;:r,ivIration  can  only  be  under-"  i  ^l  l\v  good  mathematicians, 
but  the  results  can  be  put  iv.i.i'  .v  t  Is  that  ran  be  und.  r- 
stood  hy  any  educated  man.  1  think  most  will  agroe  tliat 
students  of  science  should,  so  far  as  possible,  niak«  known 
thnr  discoveries  in  such  a  way  as  to  be  understood  bv  the 
byman. 

In    makinfj    these   remrnK-<;    I    have    biology   in  mind. 
Nothing  Is  known  of  biol  .  v  ..i.tsid-  the  ranks  of  biologists. 
Even    Darwin's   theory  of   evolution  is  most  imprrf.-ctly 
undi>rstood    by    the   ordinarily    educated   man.  Probably 
"^'01  king  biologists  have  no  idea  how  much  it  is  misunder- 
<  ood.   When  the  late  Lord  Salisbury  at  Oxford  said  that 
there  was  nothing  except  pure  chance  10  ensure  the  trans- 
mission of  an  advantageous  variation,  he  left  Ottt  of  Con- 
sideration the  survival  of  the  fittest,  an  integral  part  of 
The  theory.   Sir  Oliver  Lodge,  in  **  Man  And  the  Untvem  " 
(P-  3^).  speaking  of  thejwrsistence  of  favourable  varlaHons, 
M.",   "  given   their  appearance,   their  development  bv 
■j^u^le.  inheritanco,  and  survival  can  be  explainctl;  but 
that  they  arose  spontaneously,  by  random  chang'^,  with- 
out a  purpose,  is  an  assertion  that  cannot  be  justified. " 
This    passage    shows    that    the    writer    has    not  fully 
j^asped  the   elements  of  the  theory :  the   change  s  t.ik- 
place  in  every  direction,  but  all  variations  c.xc-pt  those 
In^favourable  directions  are  wiped  out  in  the  struggle  for 
eaistence ;  such,  at  any  rate,  is  the  theory.     When  we 
ron<.idfr  that  Darwin's  theories  are  not  fullv  grasiicd  by 
scliolars,  it  is  hardly  to  be  wondered  at  that  the  ordinarily 
educated  man  has  but  the  vaguest  ideas  of  biologv,  ideas 
made  still  more  vague  by  the  ordinarily  'dnenfed  writers 
1  tl'.»  daily,  weekly,  and  monthlv  Press     To  the  rr, Unary 
ii^an    the    word    Darwinism    m'-.Tns    the    thoorv    (I'.at  his 
ancestors   wf-re  mnnkcvs  ;  he   will   have  I-.z-.Trd   the  worJ'i 
survival  of  the  fiUetl  "  ust-d  .is-  ,t  ratrh  phrase,  but  he 
will  have  no  idea  of  their  meaning:  "struggle  for  exist- 
"nre  "  w^ill  have  no  biological  sense  for  him;  "  selection  " 
he  will  think   his  something  to  do  with  sex.  Biologists 
may   <ftv    either    that    t    am    exaggerating   or   t'nt  !l 
rdi.:rit'd  men  of  my  acquaintance  must  b"  singularh  f. 
but  I  can  assure  them  that  Mirh  misconceptions  are  shared 
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Itv  very  ni.Tny  men  wlio  have  b  11  ■  Jucatcd  at  our  public 
schools  and  universities,  which  is  generally  (though  perhaps 
erroneously)  considered  the  criterion  of  a  good  education. 
It  is  <]uite  common  to  come  across  persons  who  say  that 
Darwinism  is  discredited  by  new  discoveries,  especially  by 
Mendelism ;  they  have  no  other  idea  of  the  meaning  of 
Mendelism,  and,  seeing  that  their  notion  of  Darwinism 
is  no  more  than  I  have  stated  above,  they  arrive  at  con« 
elusions  that  would  ratiicr  astonish  the  average  biologist. 

I  think  it  is  the  duty  of  biologists  to  educata  the  un- 
cducate<l  in  biological  matters,  to  tell  them  how  matters 
really  stand,  and  to  tell  them  how  far  old  theories  ar<^.  Of 
arc  not.  modified  by  new  views;  but  we  should  be  educated 
by  firsf-claM  masters,  and  not  by  second-hand  popular 
writers.  This  has  been  done  for  a  bag  time  for  astiO' 
nomy,  and,  to  a  certain  extent,  for  physics;  it  i«  very 
desirable  that  it  should  be  done  also  for  biology. 

C.  C. 


Anonnalous  Reading  of  liygromc'er. 

On  June  it  I  obsrrvrd  a  case  of  the  wet-bulb  ihermo- 
in  r  re.iding  higher  than  the  dry  bulb,  which  cannot  be 
.ittnbutcd  to  a,  falling  tcmperative,  as  this  rtnotn.dous 
condition  continued  for  more  than  two  hours,  during  the 
great,  r  part  of  which  the  temperature  was  slowly  rising, 
I  \  giadually  dispersing  fog  prr  vaited  at  th-  tini'-.  and  the 
dry  bulb  was  at  first  covered  with  precipitated  moisture, 
but  after  Ixing  wiped  dry  it  continuefl  to  read  lower  than 
the  wet  bulb,  without  any  further  visibl«  deposition  of 
moisture.  This,  bowsver,  may  only  imply  that  evaporadoil 
was  proceeding  too  rapldlv  to  allow  of  the  fog  particles 
aggregatigg  into  visible  drops.  Thlt  evaporation  might 
account  for  the  temperature  of  the  dry  bulb  being  as  low  as 
that  of  the  wet  bulb,  but  not  lower.  As  thermal  equilibrium 
'.v:!l  be  .itfained  by  each  thermometer  when  its  rate  of  heat- 
loss  is  eqiKil  to  its  raf  of  heat-gain,  and  as  the  only  loss 
of  li^-'Ot  is  by  cvnporation,  which  at  most  c.in  only  lower 
the  ilry-bulb  reading  to  that  of  the  wet,  it  is  neressary 
to  [  ii;e  that  the  wet  bulb  absorbs  heat  more  rapidly 
th.iii  !uc  dry.  This  may  be  accounted  for  by  the  greater 
thermal  diffusivity  of  the  wet  bulb  with  its  saturated  muslin 
covering. 

Mxp'rlments  nia<Ie  by  Prof.  A.  W.  Porter  at  I'oiv'^-rsity 
CoU-ge,  London,  show  clearly  that,  in  the  case  of  steam 
pip"S  of  small  diameter,  rite  effect  of  a  lagging  of  badiv 
londurting  matTial  is  to  promote  the  transffrrnce  of  heat 
frotn  the  inv  rior  to  the  exterior,  and  it  is  ■  I  -nt  that  if 
:h"  exfrnal  temperature  b*"  higher  than  the  internal,  the 
•■•)f  -i  t  will  be  reversed,  and,  further,  that  it  will  be  in- 
cr'Ms-'ri  if  tlie  lovering  is  not  a  bad  conductor.  We  have 
such  a  covering  on  the  wet-bulb  thermom'^ter,  and  as 
owing  to  evaporation  the  temperature  of  the  ilvrmometert 
will  b"  lowr  than  that  of  their  surroundings,  the  direction 
of  h'-.it  rransf'T  will  he  inwards,  and  its  rate  more  rapid 
in  th  •  "  l.iggr  d  "  wet  bulb  than  in  the  bare  dry  bulb.  We 
should  accordingly  expect  the  former  to  rome  to  a  state  of 
thermal  equililNrium  at  a  higher  temperature  than  the 
latter.  J.  Rowiakd. 

St.  Beuno's  College,  St.  Asaph,  June  ao. 


Pwdre  Ser. 

DoLiiTLrss  many  of  yotir  readers  will  suggest  that 
I'wdre  Ser  may,  in  some  cases  at  least,  be  the  jetly^Ske 
Plasmodium  of  Spumaria  alba,  D.C.,  a  common  Brftidl 
myxomyeete.  The  size,  colour,  time,  and  places  where 
found  agree  well  with  Prof.  McKennv  Hughes's  descrip- 
tion, but  how  it  should  be  connected  with  meteors  tlus 
identification,  if  correct,  would  in  no  way  e.\plain. 

AONBS  PRT. 

Failand  House,  Failand,  near  Brbtot. 


The  article  on  "  Pwdre  S'^r  "  in  your  issue  of  June  aj 
h;is  brought  to  my  rcinemhr.ince  a  tale  of  .1  sht-iting 
star  which  fell  upon  a  conn«j-ction  of  niinn  m.inv  -.rnrc  .Tgo. 
The  inan  was  working  in  the  f;--M.  v.!m n  .\  n  :i  s  <  f  j--i!y 
f>'ll  upon  him.  I  discredited  the  story  at  the  time;  but 
this  anil  S-  '  itis  to  lend  weight  to  the  story.  1  believe 
•li'-  man  vv.is  unhurt.    Tl;e  occurrence  happened  in  Wales. 

RowLAttD  A.  Easr. 

Preston  Brook,  near  Warrington,  June  ay. 

Digitized  by  Google 


522 


NATURE 


[June  30,  1910 


T//f  FRESH-WATER  LOCHS  OF  SCOTLASD.' 

Al'ATHETlC  interest  is  associated  with  lhisj;r<';it 
work.  A  bathymetrical  survey  of  the  Scotch 
fresh-water  lochs,  which  had  been  already  attempted 
in  a  few  instances,  was  in  vain  pressed  upon  the 
Government  in  1S83  by  the  Royal  Societies  of  London 
and  Edinbur^^h,  and  was  undertaicen  in  i8<)7  by  Sir 
J.  Murray  and  Mr.  F.  P.  Pullar,  a  youn^;  Scotch- 
man who  added  to  a  deep  interest  in  meteorological 
and  hydrographical  problems  much  practical  skill  as 
an  engineer.  Considerable  progress  had  been  made 
when,  on  February  15,  iqoi,  Mr.  Pullar  was  drowned 
in  .Xirthing  l.ooh.  near  his  own  home.  The  ice  had 
broken,  immersing  a  numln-r  of  people;  he  rescued 
three,  and  peri>.hed  in  an  heroic,  though  vain,  attempt 
to  save  a  fourth.  As  a  memorial,  the  bereaved  father, 
Mr.  L.  Pullar.  devoted  a  sum  of  10.000/.  to  the  com- 
pletion of  the  task,  so  that  the  book  will  be  an 
enduring  memorial  to  one  who  died  to  save  others. 

A  stalT  was  organised,  and  the  work  resumed  in 
the  spring  of  H)02.  By  the  end  of  n^ob  all  the 
Scottish  lochs  of  any  importance,  ^112  in  nun»l>er.  had 
been  surveyed,  and  altogether  more  than  twi.cMio  sound- 


FiC.  I.  — Loch  Mucc,  ihc  i>tarid>  in  the  Miiidlc  Distance.    From  "  iJath) metrical  Soivcy  of  ihc 

ScotiUh  Ki»)i-»alei  l^ht." 


ings  had  been  taken.  Biological  and  physical  work 
was  continued  during  the  next  three  years ;  but  from 
lime  to  lime  the  maps,  with  some  of  the  results,  en- 
riched the  pages  of  the  Geographical  Journal,  and 
these,  together  with  much  new  material,  are  now 
collected  into  the  present  work.  The  first  two  volumes 
cont.-iin  the  text,  with  various  illustrations,  from 
which  we  are  able  to  reproduce  two  of  the  >maller 
si/e;  the  remaining  four  volume-,  the  tintrd  map-, 
which  thttugh  it  adds  considerably  to  bulk  and  cost 
—  are  wisely  mounted  on  linen. 

The  f'ir>t  volume  deals  with  general  scientific  ques- 
tions. Prof.  Chrystal  discusses  seiches ;  for  these 
abnormal  oscillations  in  the  water-level — first  noted  in 
the  Lake  of  (icneva,  and  first  seriously  studied  there 
bv  Prof.  Forel— can  be  obser\ed  on  the  Scottish  lochs, 
though  on  a  much  smaller  scale.  They  are  mainly 
due.  as  Prof.  Chrystal  shows,  to  variations  in  t>aro- 
metric  pressure,  though  winds  or  heavy  local  rains  or 

'  Ralh>-nielncal  Survey  of  ibe  Scolti'.h  Fr«4h-'«»ter  I.ocSs  condacieii 
under  ibc  Dirttiion  o(  Sir  John  Murray.  K.C.II.,  F.R.S..  and  tjur«n..e 
PulUr.  ilunnf  ihe  Vear>  ti^yf  to  Krport  on  ihr  Sdenlilic  Rebuilt. 

7  ro>\.  ot  leil  wiih  lllunratioot.  and  4  mainly  of  iTiaf«.  (EillnScrjh 
Ch^llfnger  Office,  1910.  >    Price  5/.  jj.  the  Kt. 


floods  may  be  among  the  causes.  Mr.  E.  M.  Wedd-j- 
burn  writes  on  temperatures.  In  that  respect  the 
bottom  water  of  a  deep  loch  such  as  Loch  Ness  vari« 
little  throughout  the  year,  and  is  sometimes  haHh* 
less  than  2°  F.  below  the  mean  temperature  of  thf 
>ear,  but  conduction  produces  considerable  intermix- 
turc  in  the  upper  layers  of  water.  This  indirectly 
affects  the  distribution  of  plant  and  animal  life,  and 
jiresents  some  interesting  problems,  which  must  be 
left  without  further  notice.  Mr.  G.  West  gives  tht 
results  of  studies  of  the  phanerogams  and  hightr 
cryptogams  in  seven  Scotch  lake  areas.  This  flora, 
like  that  of  the  mountains,  has  been  much  affected, 
directly  or  indirectly,  by  the  Glacial  epoch,  but  the 
vertical  range  of  the  plants,  strictly  aquatic  in  habit, 
depends  on  a  number  of  factors — such  as  the  amouni 
of  humic  or  other  acids  in  the  waters,  the  surrounding 
rocks,  and  the  altitude.  A  full  discussion  of  these  wvi 
summaries  of  the  results  form  a  contribution  »hic>i 
will  be  of  permanent  value  to  the  Imtanist.  Dr.  Caspari 
gives  a  useful  summarj"  of  information  about  the 
chemical  composition  of  lake  waters,  and  has  alio 
examined  about  seven  hundred  samples  of  bottom 
deposits  from  these  lochs,  of  which,  however,  iIk 
mincralogical  aspect  is  fairly  uji> 
form,  as  might  1)C  expected  from 
the  generally  similar  geok)gic.i! 
conditions.  .Mr.  John  Hewitt  wriie> 
on  the  distinctive  characters  of  the 
fresh-water  plankton,  Dr.  \V.  .\ 
Cunnington  on  the  nature  a.id 
origin  of  fresh- water  organisjr,*. 
Dr.  C.  \\'e>enberg-Lund  on  variou* 
limnological  problems,  and  Mr. 
James  Murray  on  the  biolog}"  of  the 
.Scottish  lochs.  .-Xccording  to  tb* 
last-named,  the  following  peculiari- 
ties are  noteworthy  : — a  richness  ir 
species  of  Desmids'  (only  approadxd 
by  the  lakes  of  Ireland),  a  conspicj- 
ous  .\rctic  element  in  the  Crustace.i 
the  local  distribution  of  many  of  th< 
one  and  some  of  the  other,  and. 
lastly,  the  absence  or  rarity  of  cer- 
tain species  common  to  the  genera' 
European  plankton. 

.\s  a  prelude  to  the  second 
volume,  which  is  occupied  by  a  de- 
tailed description  of  the  sover.il  lakr- 
basins,  grouped  according  to  thcii 
drainage,  Drs.  B.  N.  Pe.-ich  .md 
J.  Horne  contribute  to  the  first  one  an  article 
on  the  rel.ition  of  the  lochs  to  the  gener.il 
geology  of  .Scotland,  ending  with  a  sketch  of  if* 
mountain  regions  ;ind  v.dley  systems,  and  of  it*  hi-- 
tory  during  the  Glacial  epoch.  In  their  opinion,  the 
ice  attained  its  maximutn  during  the  earlier  part  o) 
this,  when  it  buried  the  whole  region  in  a  vast  sheet, 
which,  as  they  tell  us.  was  met  on  the  bed  of  fhf 
North  Sea  by  another  one  from  Scandinavia,  and 
thus  divertetl  northwards  and  southwards.  In  thebt«t 
part  of  this  epoch,  probably  after  a  warmer  inter- 
lude, valley  glaciers,  which  occasionally  became  con- 
fluent, radiated  from  the  several  mountain  groups,  and 
to  their  action,  according  to  the  authors,  the  bk'> 
iKisins  arc  mainly  to  be  attributed.  In  regard  to  thii 
subject,  though  it  may  be  thought  presumptuous. 
venture  to  remark  tliat  both  the  map  illustrating  th« 
maximum  extent  of  the  ice  and  some  statements  aboui 
the  erosive  action  of  the  latter  involve  diflicultie^  ■ 
which  it  would  have  been  better  to  warn  the  ordin.w 
reader. 

The  maps  and  sections,  which  occupy  the  rem.iin- 
ing  four  volumes  of  the  work,  will,  however,  suppir 
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liiin  with  inuterials  from  which  lie  may  form  his  own 
conclusions.  In  two  of  the  four,  the  intervals  between 
the  contour  lines  are  diflerently  tinted,  both  above 
and  below  water;  in  the  other  two,  this  is  done  only 
for  the  latter.  Sections  show  the  relation  of  depth 
to  length,  not  only  on  an  exaggerated  scale,  but  also 
'  which  is  of  great  value)  on  a  true  one.  Most  of  the 
Scotch  lakes  occupy  actual  rork  basins,  but  this  fact 
of  itself  is  not  conclusive  evidence  of  their  origin. 
Many  tarns  in  mountain  districts  are  probably  due  to 
the  erosive  action  of  ice,  but  no  one  would  attribute 
the  Dead  Sea  to  the  "  rooting  "  of  a  Lebanon  glacier, 
or  the  Central  African  lakes  to  ice-sheets  from  the 
Mountains  of  the  .Moon.  Earth  movements  are  among 
the  fiossible  causes  of  rock  basins,  and  to  which 
agency  should  the  Scotch  hKhs  be  attributed?  In- 
creased erosion,  due  either  to  a  confluence  of  glaciers 
or  to  a  sudden  diminution  of  slope  in  the  valley  floor, 
may  account  for  the  smaller,  but  difficulties  present 
themselves  in  applying  this  cxplanatiun  to  some  of  the 
larger.  For  instance,  we  should  expect  that  if  the 
basin  of  Loch  Marec  had  been  excavated  by  ice,  it 
would  be  a  fairly  uniform  trough,  descending  from 


Far  from  the  least  valuable  part  of  the  text  is  Sir 
John  .Murray's  chief  contribution — a  clear  and  concise 
account  of  the  various  lakes  known  to  exist  on  the 
surface  of  the  globe.  No  abstract  could  do  justice  to 
this,  so  replete  is  it  with  interesting  facts,  the  collection 
of  which  must  have  entailed  great  labour,  for,  as  the 
bibliography  shows  us,  they  are  dispersed  among 
numerous  publications.  For  many  years  to  come 
this  section  will  l>e  invaluable  to  all  students  of 
limnology,  in  the  widest  sense  of  the  term. 

fJut  we  must  conclude  our  notice  of  this  encyclo- 
p:rdic  work.  We  have  to  thank  Sir  John  Murray, 
Mr.  L.  Pullar,  and  their  able  coadjutors  for  an  admir- 
able and  sumptuous  monograph,  which,  owing  to  the 
complete  organisation,  tells  us  more  of  the  lochs  of 
Scotland  than  Dr.  IL  R.  Mill  could  ascertain  about 
our  Knglish  lakeland  or  Dr.  T.  J.  Jehu  about  the  llyns 
)f  Wales.  We  now  know  at  least  as  much  about  them, 
and  in  some  cases  more,  as  Delebecque  has  been 
ible  to  ascertain  about  the  lakes  of  France,  Forel  and 
his  coadjutors  about  those  of  Switzerland,  the  inves- 
tigators of  other  ^European  nations  about  the  lakes  of 
their  own  countries,  or  has  yet  been  accomplished  by 
energetic  .American  surveyors  on  their 
own  continent.  We  heartily  congratu- 
late Sir  J.  Murray  and  Mr.  L.  Pullar 
on  this  splendid  and  successful  result 
of  their  labours.      T.  G.  Bonnev. 


Fig.  1. — Loch  Knockic,  lookinc  Nor'h-eatt.    Krcxn  "  Bathjuiciriot  .Survty  of  the  Scocmh 

f're«l.-wjilcr  Lucht." 


fithcr  end  towards  the  middle,  perhaps  deepening  and 
brojidening  a  little  ne;ir  the  mouth  of  any  im|)orlant 
affluent.  Instead  of  this,  it  is  nearly  blocked  in  that 
part  (where  it  is  more  than  dt)uble  its  general 
breadth)  by  low  islands  (Fig.  i).  rising  from 
a  submerged  plateau,  and  besides  this,  the 
greatest  depths,  about  300  feet  on  the  western 
.md  350  feet  on  the  eastern  side,  do  not  corre- 
spond with  any  marked  topographical  features.  The 
fact  also  that  south  of  the  islands  is  a  narrow  water- 
basin,  irregular  in  outline,  and  reaching  a  maximum 
depth  of  230  feet,  is  diflkult  to  i\i>lain  on  any  hypo- 
thesis. Loch  Ness,  which  is  almost  the  longest  of  the 
Scotch  lakes  (for,  with  Loch  Dochfour,  it  exceetis 
twenty-four  miles),  might  seem,  because  of  its  depth 
the  maximum  being  754  feet,  fully  700  feet  below  sea- 
level — and  of  its  uniform  slopes,  to  support  the  hypo- 
thesis of  ice-erosion ;  but  some  evidence  might  have 
been  given  that  its  division  into  two  basins  was  due 
only  to  the  deposits  of  the  Foyers  river,  for  the  delta 
of  the  Moriston  river  on  the  northern  side  is  more 
suggestive  t;f  a  submerged  valley. 
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7 HE  WHITE  MAS'S  RULE.^ 

TO  the  great  majority  of  people 
in  this  country  the  name  Sierra 
Leone  is  nothing  more  than  the  vague 
geographical  expression  of  a  colony 
situated  somewhere  in  Tropical 
.\frica,  once  more  familiarly  known  as 
the  "'white  m.m's  grave,"  .md  long 
regarded  as  the  last  resort  of  the 
hopelessly  incompetent  or  the  incur- 
ably vicious.  That  such  a  term  of 
reproach  is  no  longer  applicable  is 
shown  in  "  \  Transformed  Colony," 
by  Mr.  AUdridge,  wlwse  personal 
knowledge  dates  so  far  back  as  187 1. 

In  a  clear  and  attractive  manner 
the  author  gives  a  description  of  the 
marvellous  changes  which  have  taken 
place  as  a  result  of  the  white  man's 
rule.  Situated  amidst  beautiful 
scenery,  some  little  distance  up  the 
Rokell  river,  Freetown,  the  first 
settlement,  now  the  capital  and  [jort  of  the  colony,  was 
(iriginallv  the  dumping  ground  for  the  liberated  slaves 
drawn  from  all  parts  of  West  .Africa;  and  Irom  this 
collection  of  motley  races  has  grown  up  a  curious 
mongrel  population,  bound  by  no  family  or  tribal 
lies,  speaking  no  language  of  its  own,  and  con- 
nected onlv  by  the  common  bond  of  a  quaint  English 
patois,  and  a  paternal  system  of  English  government. 
To  this  h.is  of  recent  years  been  added  the  Hinter- 
land, peopled  by  numerous  aboriginal  tribes,  each 
speaking  its  own  language,  jireserving  its  own 
customs,  and  living  under  a  more  or  less  well-defined 
feudal  s\..tem.  .\s  a  result  of  the  former  condi- 
tions the  Freetown  Creole  has  developed,  a  semi- 
civilised  Ix-ini'  with  a  superficial  veneer  of  civilisa- 
tion, an  overwhelming  mass  of  self-conceit,  and  a 
ludicrous  capacitv  for  imitating  the  less  desirable 
qualities  of  the  European.    Never  is  he  more  happy 

1  ■'  A  Tnuitformed  Colony  ;  Sierra  L.eoi«  at  il  wa«  and  »  ii  it.  iti  Pro- 
(rr»»s  frople*.  Native  CuMoms  »nd  Un<»eTeI<«>«<l  WVaUh  "  By  T.  J. 
AllJri'lgi.  Pp.  xvi  f3««.  (t-ondon  :  Steky  and  Co..  Ltd.,  1910.)  Pnce 
1^1.  n«l. 
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than  when,  clothed  in  silk  hat  and  frock  coat,  hf 
struts  proudly  to  church,  the  observed  of  all  observ<  rs. 
On  the  other  hand.  \vc  find  tho  alxirifjine.  >till  the 


>'|G.  I.— Numori.   Sisalitc  ligurct  (oiiiid  in  cavei  and  ^upi-otcd  to  be  04  very  great  antiquity, 
rrom  "  A  Traii>lorine<l  Coloiiy>" 

untutored  savapc,  clothed  in  his  loin  cloth  and  little 
else,  carrying  out  his  ancestral  pursuits  of  agricul- 
ture and  war,  but  withal  more  like.-iblo  and  trust- 
worthy. 

The  author  skirts  very  delicately 
the  negro  problem  in  West  .\frica 
(and  we  should  have  welconud  a 
bolder  presentation  of  this  ques- 
tion from  one  of  his  experience i. 
but  he  does  not  fail  to  point  out 
the  evils  of  the  purely  clerical  svs- 
tern  of  education  which  has  been 
largely  adopted  in  Freetown,  with 
the  result  that  a  race  of  middle- 
men traders  and  clerks  has  arisen 
for  whom  it  is  becoming  increas- 
ingly difficult  to  find  employment. 
An  interesting  educational  experi- 
ment is,  however,  being  carried 
out  in  the  Government  school  at 
Bo,  in  the  Protectorate,  which  is 
of  a  ditferent  character,  and  will 
be  followed  with  much  interest  by 
those  who  have  the  welfare  of  thi- 
negro  at  heart.  It  is  intended 
only  for  the  sons  of  chiefs,  or  the 
nominros  of  the  townspeojjie.  tlv 
object  being  to  train  the  children 
to  lmon>e  gotnl  rulers  when  lluv 
grow  up.  There  is  no  attempt  at 
Europeaiiising  them ;  on  the  con- 
trary, it  is  strictly  forbidden ; 
native  clothing  is  worn,  n.itivt- 
food  t-aten,  native  customs  and  in- 
stitutions, so  far  as  they  are  g»M>d, 
are  encouraged,  tribal  patriotism 
is  strenglluni'd,  ;ind   tlit*re  is  no 

intcrffrence  with  the  religious  beliefs  of  the  pupils. 
Educ.ition  priH-eods  on  simpU-  lin«-s,  and  practical  in- 


given.  The  results  so  far  are  encouraging.  at»d  >uch 
a  scheme  appears  to  offer  the  best  prospects  for  tht 
evolution  of  the  nef^ro  on  rational  lines. 

During  the  last  few  yt.nr*  ih' 
material  development  of  the  ctdonx 
has  been  most  striking.  Railw.i\» 
and  roads  arc  spreading  fan-liltt 
from  the  Port  of  Freetown  through 
the  ••bush,"  carrying  up  the  pro- 
ducts of  the  Manchester  looms  arid 
other  luxuries  of  civilisation  Intc 
villages  where,  a  few  years  ago.  the 
face  of  the  white  man  had  nevtr 
been  seen,  and  bringing  back  in  t«- 
turn  a  rich  harvest  of  palm  oil,  palm 
kernels,  and  rubber,  from  tbt 
hitherto  untapped  regions  of  lb*  in- 
terior. The  extent  of  this  may  be 
realised  from  the  fact  that  the  «- 
ports  have  increased  threefold  in  ten 
years,  fro«V7^90,99if.  in  il*<>S  to 
83i,25t)/.  in  1907,  and  the  revenue 
from  117,681/.  to  359,104!.  durin? 
the  same  period. 

There  is  much  else  of  interest  to 
which  only  a  brief  ;iIlusion  can  be 
made.      .Mr.     .Xlldridge    draws  a 
striking  picture  of  the  condition  of 
the  Protectorate  twenty  years  a!:»>- 
perpetual  intcr-lribal  warf.Tre,  coc- 
stant  slave  raiding,  deserted  villagti 
with    their     fringe    of  skeltrtctw 
whitening  in  the  sun,  and  depcrpu- 
lated   districts ;  contrastinj,' 
with   the   peaceful  prosptTity  ajii 
ci»mmercial    progress    which    are    now  to  be  found 
on    all    sides.      But    the    book    is    full    of  sucii 
contrasts;    on    the    one    h.ind.     the    civilising  in- 
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struction  in  farming,  c.irpeniry.  road-making.  &c. 
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lluenccs  of  the  bank,  the  ice  factory,  the  rail*"a»  »!■- 
the  telegraph ;  on  the  other,  the  primitive  bartur>' 
ot   the  bush,   rudimentary   arts,    primeval  tnarri'? 
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customs,  the  law  of  the  Porro.  the  savMfjc  rituni  of 
the  Bundu,  and,  dominating  all,  the  ineradicable 
thraldom  of  the  fetish.  It  is  an  intert-stinj?  story  of 
the  makin^r  of  empire  among^  the  savape  races  of 
Uest  Africa  which  will  well  repay  perusal,  and  the 
value  of  the  work  is  much  enhanceid  by  the  numerous 
capital  photojjraphs  of  scenery  and  native  customs 
with  which  it  is  illustrated.  W.  T.  P. 


GEO  LOGIC  A  L  NA  TLR  E-S  T  L  D  Y. ' 
nPHE  si.\th  volume  of  "The  Book  of  Nature  Studv  " 
is  devoted  to  what  is  styled  "the  Phvsical 
Environment."  This,  again,  'is  subdivided  '  into 
"Meteorology,  &c.."  written  bv  Dr.  Marion  I.  New- 
bigin.  and  "Geology,  &c.,"  by  Prof.  \V.  \V.  Watts. 
The  titles  of  these  subdivisions  have  been  omitted, 
curiously  enough,  from  the  headings  on  pp.  i  and 
92.  Both  authors,  in  pursuance  of  the  plan  of  the 
work,  guide  the 
reader  towards 
personal  obscr\'a- 
tion ;  and  Dr. 
Newbigin  especi- 
ally addresses  her- 
self to  the  teacher. 
:md  considers 
throughout  how- 
certain  facts  are 
to  be  brought 
home  simplv  to  a 
class.  Prof. 
Watts 's  pages  are 
therefore  more 
closely  written 
and  more  enjoy- 
able as  literature, 
while  those  of  his 
colleague  are  in- 
tentionally more 
didactic. 

Throughout  Dr. 
Newbigin 's  work 
there  is  a  con- 
sistent attempt  to 
impart  just 
enough  informa- 
tion to  excite  in- 
terest, and  no 
more.  Tlic  apos- 
ties  of  the  centi- 
metre scale  will 
be  shocked  at  the 
willingness  of  the 
author   to  accept 

"  slovenly "  results.  The  teacher  is  invited  to 
direct  attention  later  to  the  ditViculties  that 
arise  from  careless  measurement.  In  the  case 
selected,  however,  that  of  the  rain-gauge  (p.  25). 
the  errors  would  cause  no  difTiculty  at  all;  the  results 
would  simply  be  wrong  at  the  end  of  a  given  time, 
and  there  would  be  no  means  of  finding  out  the  truth. 
This  is  Just  the  sort  of  easy-going  procedure  that 
would  suit  the  average  child ;  but  does  it  conduce  to 
education?  Is  it  not  wiser  to  explain  and  illustrate 
methods  of  observation,  but  to  refrain  from  records 
that  cannot  be  accurate  within  reasonable  limits?  All 

'  "The  tkiokof  Nature  Siudy."  Edited  by  Prof.  J.  Rretland  Farmer, 
F.R.S.  Vol.  vi  Pp.  Tiii-M44.  (I.ondon  :  Caxton  PuhtUhinK  Co.,  n.d.) 
Price  B/. 

"  Vnr«hule  der  Geologic.  Eine  getpeinTcrtljndliche  RlnfTihrunz  und 
AnleitunK  ni  BcobachtunKen  in  dcr  Heimat."  By  Prof.  I.  Wallher.  Viert« 
.inflate.    Pp.  x-f  194.   (Jena:  Guiuav  Piicber,  loio.)    Price  a.  50  niark«. 

"  I>ie  VullcaniKlicn  Orwalien  der  Erd«  «ind  iore  F.rtcbeinangen. "  By 
Dr.  H.  Haat.  Pp.  viiifftS.  (l^pt>g:  Quelle  u.  Meyei,  1^09.)  Price 
I.  a  J  marlu. 


explanations  of  natural  phenomena  have  a  partial 
character;  we  are  always  making  suppositions  in 
regard  to  an  unknown.  Dr.  Newbigin,  however, 
shows  a  real  preference  for  the  partial  explanation, 
and  we  fear  that  the  teacher  would  often  have  to  go 
much  further  than  is  here  indicated,  when  confronted 
with  the  child's  persistent  "Why?" 

The  passages  on  "floods,"  "drought  and  deserts," 
or  "rainfall  and  vegetation,"  show  how  well  the 

I  author  writes  and  teaches,  within  the  limits  expressly 
imposed  upon  herself.  Astronomical  considerations, 
sunrise  and  sunset,  time,  summer  and  winter,  involve 

I  more  dillicultv,  and  we  cannot  see  our  own  way,  in 
such  instruction,  to  dispense  with  the  good  old- 
fashioned  terrestrial  globe — one,  of  course,  without 
an  elaborate  setting,  and  preferably  turning  on  a 
wire  axis  sunoorted  at  one  end  only.  Dr.  Newbigin 
(p.  53)  leaves  this  to  a  later  stage  and  to  the  teacher 

.  of  geography.    .Meanwhile,  the  child  is  instructed  in 
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nature-Study  geocontrically,  and  will  surely  soon  find 
something  to  unlearn. 

One  point  insisted  on  by  the  author,  in  common 
with  many  other  writers,  is  that  the  atmosphere  car- 
ries a  "  load  of  moisture."  This  phrase  is,  of  course, 
singularly  misleading  when  applied  to  invisible 
vapour,  especially  when  the  air  is  said  to 
"throw  down  its  burden"  on  cooling  (p.  21,  for 
instance,  where  this  is  stated  in  three  different  ways). 
How  is  the  child  to  realise  that  the  air,  when  it  has 
done  this,  becomes  heavier  than  it  was  before?  The 
matter  was  so  well  treated  long  ago  in  Sir  A. 
Geikie's  "Physical  Geography"  that  it  is  wonderful 
how  it  is  slurred  over  in  ordinary  teaching.  Surely, 
again,  the  cold  surface  of  a  hill  fpp.  20  and  22)  has 
very  little  to  do  with  the  formation  of  cloud  around 
it.  "  Vapour "  is  used  in  two  senses  on  pp.  iq  and 
21,  where  invisible  vapour  is  postulated,  and  yet  a 
cloud  is  said  to  consist  of  vapour.    Are  we  not,  in 
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c>ut  d'  sin-  ii.  \\f  tinii  c  liiiiiMl,  building  in  tli<->e  inatt<  rs 
uiilidui  toundiilions.  .irui  was  not  Huxli-y's  urii^innl 
.sciii'inr  ijf  ■■  Physic'L;r.ii>ii\' "  n  rc.illy  >uund  yni'ir 
nature-study,  «ven  ii  it  made  it:»  appeal  to  children 
mmewbat  older  than  those  contemplated  in  the  work 
under  review? 

Prof.  Walts,  at  any  rate,  agrees  with  Huxley,  nnd 
presupposest  in  his  iseolocncaT  section,  a  knowtedfie 
of  the  fiindametital  constituents  of  the  earth.  Fie 
refers  fr^  i'lv  to  "silic.n,"'  "  rurhntiu  .icM."  "  niiivr.il--," 
■'mica,'  nnd  even  "!i\(iiaUjJ  silicate  o{  aluiuiiui." 
Afti  r  is  thero  ■  in  this  than  is  expected  of 
the  ciiiid  when  he  is  told  to  take  one  quart  of  milk  to 
James  Stewart  of  Auchonciiii n  .ind  unc  nint  -.wA  ; 
half  to  Mistress  Campbell  of  Drutnochtcr  ?  The  milk, 
die  persons,  and  the  farms  are  realities  to  him,  and 
are  therefore  easy  of  comprehension.  Is  there  any 
objection  to  malcing:  him  e<)iuilly  well  acquainted  with 
the  fundamental  materials  of  the  land?  Prof.  Watts 
gives  the  teacher  the  essential  conceptions  of  peology, 
and  leaves  him  to  silect  what  -uited  to  the  com- 
prehension of  hi"?  class.  His  style  is  terse  and  vivid, 
and  thr  ill">t rations  selected  by  him,  often  from  the 
photojifraphs  of  Mr.  Godfrey  Bindley,  are  in  even,' 
way  worthy  of  the  text.  Since  the  principles  of 
geolofjy  are  so  fi;reatly  concerned  with  the  form  of 
the  earth's  surface,  tlw  making  of  maps  and  models 
is  included  in  the  ootirse.  and  the  use  of  the  plane- 
table,  so  attractive  to  beginners  in  geo(:;raphy,  is 
explained  and  illustrated.  Several  of  ihe  technical 
terms  in  the  chapter  on  the  geological  record, 
■■  brnchiopod.T."  for  instance.  ;irc  not  includi-d  in  the 
index  til  th'-  sis:  \(:ilunies  of  thf-  wnrk;  but  the  author 
moves  sin  \^■iIhllU^  hfsiiation — tht-  t^'adior  \vh<i  iindt-i-  l 
takes  the  geological  branch  of  natim  -study  nmsi  he 
ready  to  explain  such  technicalities  tn  hi-  1 1  i^-  AIiu- 
gether,  we  cannot  conceive  a  more  etTcclivc  introduc- 
tion to  geology  than  is  here  put  forward. 

To  make  two  small  crltidMns>  in  the  diagram  on 
p.  210  the  relations  of  tiie  upper  series  of  beds  seem 
unnecessarily  complicated  by  a  surface-creep  towards 
the  valley  on  one  side;  and  the  chapter  headed 
'  ligneous  Rocks  "  is  mainly  concerned  with  clastic 
roilcs  .nnd  earth  movement.  Since  the  conclusions 
stati  d  arc  drawn  from  observation  in  out  own  isiaiids. 
glaciers  and  volcanoes  are  more  lightly  treated  than 
m  many  popular  works.  Prof.  Watts  has  not  gone 
out  of  his  way  to  be  popular,  and  has  succeeded  in 
being  so  in  the  highest  of  all  senses. 

Prof.  Wailher.  in  his  "Vorschule  der  Geologic." 
has  set  much  the  same  goal  before  himself.  In  fiv<> 
years  hi>~  -im;  !!  !ittlo  book  has  run  into  four  editions, 
and  stiil  furjii'^  a  treatise  that  can  be  easily  slipped 
into  the  pocket.  1  ht  author  i-  one  of  a  band  of 
German  leaders  in  education  who  wish  to  see  geology 
taught  in  all  secondary  (hohere)  schools.  He  here 
leads  on  his  reader  to  observe  nature  out  of  doors, 
and  in  a  number  of  practtcal  exercises  shows  the 
varied  activities  and  changes  on  the  surface  of  the 
earth.  His  diagrams  are  equally  simple  and  con- 
vincing, whether  of  a  tree  forced  to  modify  the  form 
of  its  stem  through  the  down-creep  of  a  talus  fp.  11), 
or  of  tfir  fornintioi-,  of  a  irr.aiiiti-  tor  (p.  »g)  by  suc- 
cessive st  iLTC^  of  di  I  av,  R\  rii  Dr.  Ni  whtgin  would 
shake  h^r  he.id  over  Prof.  WahlurV  rain-gau^t 
(p.  42);  but  his  charming  directness  ot  style  gives 
one  great  confidence  in  his  experiments.  He  permits 
US  chemical  formulae,  and  even  cr)'8tallographic 
systems;  yet  h!s  work  is  quite  unlike  the  text-hooks 
famili.nr  in  German  sdiools.  His  little  local  skelchi  s, 
such  as  the  section  of  a  swampy  area  in  Fig.  30.  are 
real  lessons  in  geography;  indeed,  \\>'  ha\'  shown 
these  pictures  to  a  class  in  the  field  in  explanation 
of  the  broad  features  of  a  landscape.   We  may  differ 
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with  him  on  -mall  points,  such  a^-  lil-  trt  ineTit 
froui^'h-faidling,  which  surelv  arises  niosi  irequemi 
thriiut:li  the  faulting  of  a  fault  by  one  of  oppo-,)- 
hade;  but  he  guides  lis  onward  from  our  first  obsen's- 
tions  on  a  hillside  until  u<  can  grasp  the  oomplaitief 
of  a  geological  map.  He  expects  us  to  purdnseont 
and  use  it,  and  supplies  index  maps  for  all  dir 
GeroMm  aurveys,  with  considerable  lists  of  literature  to 
assist  our  summer  holidays.  This  confidence  in  the 
attractiveness  of  his  sub;ect  I-  one  of  the  clvirm^  o! 
Prof.  Walther's  treatise;  bi:t  we  niu^t  renumber  Ih.-;; 
he  appeals  to  pupiU  trained  by  longer  working  hour. 
(hf»n  our  own.  and  to  the  sons  and  daughters  01  a 
pi  e.ide  that  regards  education  with  respect. 

Dr.  Haas,  in  "Die  vulkaoischen  Gewalten."  add< 
one  more  to  Herre's  series  of  popular  scientitic  mone. 
graphs.  The  blackJetter  Qrpe.  and  occasional  sen. 
fences  in  the  long  black-letter  style,  show  that  it  i« 
intended  for  general  readers  beyond  the  colleges.  It 
is  not  concerned  with  personal  obser\'atjon,  but  con. 
tains,  loi:;icall\-  stated,  the  r-'sidts  of  ;i  \\-ide  unge  r) 
rese.irch.  Tlie  description  of  a  volcano  in  time  intrn- 
diices  lis  to  earthquake  proljleni'-  anil  the  coTi-r-tutinn 
of  the  earth's  interior.  Though  the  writers  referred 
to  arc  naturally  for  the  most  part  German,  the  author 
ha.e  read  widf  Iv.  nnd  even  quotes  (p.  97)  Albert  Briin  * 
view  that  the  vulcanic  doud  consists  of  salts  of 
ammonia.  This  leads  on  to  an  intesasting  discussion 
of  how  volcanoes  might  be  produced  without  the 
presence  of  water  in  the  original  igneous  mass,  and 
of  Stiibel's  theorv  of  the  formation  of  calderas  by 
magmatic  expansion  and  suhsequent  sinking  of  the 
centmf  nrea^.  There  is  much  in  this  "popul.ir  " 
work  that  will  be  in^eful  to  the  teacher  of  geol0j»^'; 
and  the  illustrations  of  dust-clouds  and  lava-flows  are 
refreshinglv  recent,  after  the  oft-repeatcd  woodculs  i» 
which  we  have  become  Inured. 

GmwvTLiK  A.  J.  Cxms.. 

THE   MEDIUM   OF  CELESTIAL  SPACE. 

nPHE  phvsicist  knows  well  that  the  problems  with 
^  wtiiih  he  has  to  deal  are  insignificant,  or 
t)est  siil)-.idi.-\ry,  when  compared  with  the  great  ques- 
tions inlini.itrh'  coiuiecleil,  What  is  matter'  r.'ii 
What  is  icther?  The  astrononjer,  tiiough  he  obsenes 
the  operations  of  nature  on  a  vaster  scale,  deals  with 
problems  of  a  less  ultimate  character.  Thus,  when 
he  seeks  to  investigate  the  properties  of  that  medium 
in  which  the  solar  systam  and  the  stars  alike  are 
moving,  he  is  far  removed  from  any  metaphysial 
abstrariion.  and  on!v  seeks  the  answer  to  perfectly 
definite,  concrete  questions  concerning  the  tran^ 
parency  and  dispersive  qualities  of  the  medium.  B-' 
if  the  questions  are  concrete,  they  are  bv  no  mcms 
simple,  and  though  the  last  two  years  have  seen  a 
simultaneous  attack  on  the  problem  on  several  cm- 
verging  lines,  the  main  result  has  been  to  m;ike  in 
realise  the  immense  diHicuIties  which  lie  in  the  way  of 
a  definite  conclusion. 

Wliether  there  Is  a  general  absorption  of  light  is 
space,  from  whatever  cau^e  arisintr.  is  a  point  which 
suggests  itself  most  obvlouslw  Without  attributing 
anv  absorptive  power  to  the  a-thrr  itself,  it  is  easy  ri 
see  leason  for  inferring  that  .1  loss  of  light  dof* 
take  place.  1  he  streams  of  meteor^  whicli  enter  our 
atmosphere  have  not  always  been  within  the  spher? 
of  influence  of  the  solar  system,  but  have  probably 
come  in  incalculable  numbers  from  outer  space.  There 
is  a  continual  drain  on  the  atmospheres  of  the  nin 
and  planets  owing  to  the  loss  of  the  fastest-monni! 
molecules.  The  empty  spaces  which  have  been  taoni 
to  exist  in  the  midst  of  the  densest  star  clouds,  and  thf 
curious  rifts  which  interrupt  the  continuity  of  certab 
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biighi  nebulae,  suggest  the  presence  uf  iib>truc(ing 
nebulous  inasses  such  as  that  which  was  only  revealed 
by  the  outburst  of  Nova  Persei.  It  is  thus  reasonable 
to  suppose  that  a  sensible  amount  of  absorbing  matter 
«xisU  in  space.  But  to  form  a  quantitative  estimate 
of  its  effect  i»  a  task  of  which  our  increased  knowledge 
makes  us  cmly  the  more  appreciate  the  diiiiculQr. 

The  problem  would  be  simpler  if  we  could  acce|>t 
I  he  conditions  supposed  bv  ihc  earlier  astronomers. 
Rir  ihem  the  extent  oi  the  universe  was  indefinitelv 
large,  and  the  distribution  of  the  stars  roughly  uni- 
form. Moreover,  they  imai:ined  that  the  intrinsic 
brightness  of  ill  stars  was  lu.nly  constant,  and  that 
the  observed  differences  of  magnitude  were  almost 
entirely  attributable  to  the  effect  of  varying  distance. 
But  for  an  effective  general  absorption  we  ought, 
in  these  circumstances,  to  expect  the  whole  sky 
to  shine  with  the  average  brilliance  of  «  Stellar  sur- 
face, and  Halley,  in  supposing  Otherwise,  wa.«  guilty  \ 
of  a  ^inij  li-  <  ttnr.  The  truth  of  this  was  perceived  by 
Ch<--i  .iu\  1 1744),  and  \Mfx  by  Olbcr.s  (i8>3),  and  botl> 
astn  iii  irrrs  inii  rrcd  rih  extinction  of  light  in  space 
without  estimating  its  amount,  or  even  supporting  it 
by  direct  evidence,  rather  than  adniit  that  the  universe- 
was  finite.  The  lirst  estimate  based  on  these  premises 
was  given  by  \V.  Struve  in  his  "Etudes  d '.Astronomic 
Stellaire"  (i&f7),  a  work  of  great  historical  interest. 
Using  the  data  provMed  by  Herschd's  gauges,  and 
the  counts  of  Bessel  and  Argelander,  Struve  concluded 
that  Hffht  coming  from  the  mean  distance  of  si.xth- 
magnitude  ^i.(r>  ^alTt  r'nl  a  loss  of  S  !>i  r  nut.  of  its 
intensity.  But  we  h.ivi  n  ased  to  rfi^ard  as  the 
premises  on  which  litis  tniutiision  was  b  i^cd.  We 
know  now  that  the  variability  of  the  intrinsic  light 
of  the  stars  is  so  great  that  distance  can  no  longer 
be  considered  as  the  chief  factor  in  determining  iheir 
apparent  magnitudes.  There  are  also  grave  difficulu*  s 
in  tlie  way  of  assuming  that  the  universe  extends  with 
finite  density  to  an  mffnite  distance.  Seellger  hu^ 
pointed  out  that  unless  the  Newtonian  law  of  gravita- 
tion be  modified,  an  infinite  strain  will  ewst  at  ever^ 
point;  and  t\en  if  the  -inalhiess  of  the  total  light 
of  the  sky  be  accountr-d  for  by  some  kind  of  absorp- 
tion, a  thermal  dillicultv  remains;  for  any  part  of 
an  infinite  and  eternal  universe  will  be,  as  it  were, 
witl^  an  isothermal  enclosure,  and  the  temperature 
at  every  point  will  be  at  least  6000°  C.  Such  con- 
siderations, and  the  facts  of  observation,  have  ted 
us  to  abandon  the  idea  of  an  infinite  univerw,  and 
Newcomb  assert «l.  not  only  that  the  system  of  the 
$tars  was  finite,  hut  tliat  there  was  no  f'\iderKc  lli.n 
any  extinction  of  Huht  in  space  occurred.  Tliat  w  ill 
n<»t  hinder  us  Irnui  seeking  for  fvidrncf.  If  we 
possessed  a  knowledge  of  the  spatial  relations  and  the 
luminosities  of  the  >tars,  if,  in  a  uonl,  we  held  the 
key  to  the  sidereal  problem,  we  should  be  in  a  position 
to  assess  the  absorption  of  light  in  space.  But  with- 
out assessing  the  loss  of  light  according  to  distance, 
the  sidereal  problem  cannot  be  solved,  tn  fact,  the 
two  problems  are  interdependent,  and  it  may  be  long 
before  a  satisfactory  solution  is  reached. 

Th<  ro  1^.  liiivvcAcr.  ;!  siitisidiDrv  line  of  aH.ack  pr.ssi- 
ble.  The  absuri 'f i' >ri  niav  \>c  sfloctivr  in  il^  rhar;i(  ter, 
or,  in  other  words,  ils  .nrmiint  iiiav  bf  a  ftimtlon  ol 
the  wave-length.  This  will  be  tlie  case  if  it  is  due 
to  scattering  by  particles  the  dimensions  of  which  are 
of  the  order  of  a  wave-length  of  light.  It  is  not  abso- 
lutely clear  that  a  similar  effect  may  not  be  produced  by 
the  ather  itself.  In  either  case  a  corresponding  dis- 
persion 5s  to  be  expected,  and  the  rate  of  propagation 
\\\\\  d.  ;..  nd  MM  th.  colour  of  the  light.  If  anvcelesti.nl 
ph-  nofnfiion  b.'  carefullv  observed  which  is  strictlv 
ioc.ilisiil  >Dace  and  in  time,  the  ril.nivo  r  ite  r  f 
transmission  for  diflercnt  parts  of  the  spectrum  can 
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be  detected.  Ncwioii  jpfiroaclKd  Uie  sabjcil  irom 
iliis  |,.>Int  i>f  \\yi\\ ,  and  suggested  the  eclipses  of 
Jupiter's  satellites  as  suitable  phenomena  for  investi- 
gation. It  is  well  understood  now  that  the  conditions 
uf  a  gradual  eclipse  are  quite  unfavourable  for  the 
detection  of  subtle  colour  changes,  and  tire  distance 
in  this  case  is  altogether  too  smalL  The  drcum* 
stances  of  stellar  aberration  have  also  been  invoked 
to  set  a  limit  to  thL-  ))( j^siblo  disjx  rsi< ■ii.  Dtit  the 
sensitiveness  of  this  lest  is  also  too  sin;dl,  tor  a  differ- 
ence of  as  much  .is  uin-h.ilt  per  cent,  in  the  rate  of 
transmission  would  at  best  produce  a  spectrum  01' 
in  kngth  (and  this  is  about  the  estimated  width  of 
the  line  micrometer  wire  of  the  largest  refractors). 
As  nothing  of  this  order  is  to  be  looked  for,  a  finer 
test  must  be  sought.  Arago  conceived  the  possibility 
of  detecting  a  change  of  colour  in  variable  stars 
according  to  ihc  light  phase.  Contenting  himself 
with  the  simjjle  inspection  of  certain  variables,  he 
concluded  that  there  w  as  r.o  sm  h  i  ffect.  .\s  a  matter 
of  fact,  more  can- fid  oi>s(  rvcr»  liavc  noticed  a  change 
of  tint  accompan\ int,'^  tin-  change  of  briuhtiuss;  but 
even  so  the  natural  explanation  is  to  be  found  in  the 
physical  character  of  the  stars.  This  illustrates  the 
need  for  a  cautious  interpretation  of  results,  as  well 
as  for  the  most  careful  and  refined  methods  of 
observation. 

A  great  advance  in  practical  medtods  has  been 

made  recently  by  M.  Nordmann,  of  Paris.  His  plan 
has  been  to  study  the  lipht  curves  of  certain  variable 
stars,  using  the  lii^lst  front  different  re|;ions  of  their 
spectra,  in  accordam .  with  the  belief  th.it  a  sensible 
dispersion  in  space  niusi  produce  a  want  of  simul- 
taneity in  the  respective  curves.  With  this  object  in 
view  he  designed  an  ingenious  modification  of  the 
Zollner  type  of  photometer.  By  its  means  the  light  of 
the  star  examined  can  be  compared  with  an  artificial 
^tar  produced  by  condensing  on  a  smaU  bole  the 
liL:!it  of  an  Osram  tamp  fed  by  a  constant  current. 
Before  entering  the  evepicce,  the  X\^\\\  from  both 
images  passes  through  one  of  three  liquid  liijf^t 
tillers,  and  thus  the  comparison  is  made  in  red,  ^,'re.  n, 
or  blue  light  as  desired.  Whatever  opinion  may  be 
formed  of  the  validity  of  M.  Nordmann's  conclusions, 
it  is  fair  to  say  that  his  apparatus  has  been  admirably 
denned,  and  that  much  is  to  be  expected  from  the 
systematic  application  of  his  method  to  the  study  of 
coloured  and  variable  stars.  Finding  the  atmosphere 
of  Paris  unsuitable  for  delicate  researdies  of  this 
kind,  he  took  his  apparatus  to  Biskra,  in  Algeria, 
where  he  spent  several  months  in  1Q07-S.  t  nfor- 
tunately.  the  climate  of  this  si.ition  did  not  fulfil 
e\|K*ctations,  owing  to  the  piev.ilence  of  sand  stomis, 
and  this  fact  may  account  for  a  cert.tin  want  of  con- 
tinuity in  the  observations  in  a  research  which 
demanded  continuity  as  a  necessary  condition  ot  com- 
plete success. 

M.  Nordmann  studied  chiefly  the  stars  /9  Po-sei  and 
X  Tauri.  But  before  alluding  to  his  results,  we  mav 
refer  to  the  nearly  contemporaneous  work  of  M. 
TikhofT,  of  Fulkown.  M.  TikhofT  has  conceived  more 
than  one  ini.;'  iiious  method  of  attacking  the  problem 
of  disinivli  n  in  -^fi.ice.    One  of  these  i**  in  principle 

llie  -.imr-  a>  tli.it  of  M.  N'ordni.tnn.  but  tlitli  rs  •'roin  it 
in  employing'  photography  instead  ol  direct  visual 
estimates.  By  using  bath«xl  plates,  the  region  of  the 
star  examined  is  photographed  through  certain 
screens,  which  are  prepared  in  such  a  way  as  to  allow 
only  light  belonging  to  restricted  ranges  in  the  spec* 
trum  to  be  effective.  Thus,  an  orange  screen  mav  ba 
expected  to  give  results  comparable  with  those 
obtained  by  visual  methods,  while  a  blue  screen  will 
give  photometric  estiinaies  in  the  ordinary  photo- 
graphic region  ot  the  spectrum.    By  this  method  M. 
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TikliolT  studied  the  variables  RT  P«rsei  and  W  Ur»;i' 
M.'ijoris.  Some  years  previously  he  had  compared  the 
velocity  curves  and  tbe  light  curves  of  the  stars 
3  Cepnei  and  17  Aquilc,  which  are  weltknown  spectro* 

scupic  binaries  and  varinble  star>.  Inasmuch  as  on 
accepted  theory  of  the  physical  nature  of  stars  ol  thi> 
type  is  still  wanting,  this  method  must  be  considered 
radically  unsound.  But  more  recently  M.  Tikhaff 
has  had  the  happiir  idea  of  comparinij  the  velocity 
curves  as  determined  from  lines  in  separate  regions 
of  the  spectrum.  Theoretically,  this  would  Wem  to  be 
the  tnciliod  of  all  those  which  have  been  suggested 
which  is  the  most  free  from  objection.  But  it  is 
doubtful  whether,  atnong  the  qieetrographic  observa- 
tions already  made,  even  of  the  highest  class,  suitable 
niati  ri.it  i.  xists  for  the  successful  .ipplirati' ■]!  "f  ihe 
mctliod.  k  is  certainly  possible  to  cniu  ise  on  detiniti- 
and  (M  .ictic.il  g^rounds  ^IM.  Tikhoif  and  fielopdsky's 
discussion  of  the  case  of  iS  Aurigae. 

I  hc  results  already  obtained  may  be  tabulated 
thus 

SiM'  Range  t.ai;  Avilwritr 

inrn. 

rsei    6S0-450    ...     13     ...  Nordtiiann 

A  T  iuri    ,,  .  30 

KT  rer>ti  560  43'-.    ...       4       ..  Tikhoff 

\V  Ursa:  Majoiis.  025  3S0  ...  lO  ..  ,, 
B  Aurigx   450  4  J.J    .  .    lO-»  ...  ,. 

The  third  column,  which  alone  requires  explanation, 
contains  the  retardation,  expressed  in  minutes,  of 
some  event  observed  in  blue  light  over  what  Is  sup- 
posed to  be  the  same  event  observed  in  light  of  greater 
wave-length.  The  event  in  the  fn  !>iur  cases  is  the 
light  minimum  of  the  star,  while  in  the  fifth  case  it 
is  the  di>:i[);>' .ir.mco  of  the  radial  componctu  of  the 
velocity  relative  to  the  .Sun.  I  nfortunately.  we  h.ive  no 
brustworthv  determinations  of  the  paralla\e>  of  ihesf 
stars.  Pr'fch.nrd's  values  for  &  Persei  and  6  .Aurig.-c 
are  near  u  uO',  and  M.  TikholT  himself  has  found  the 
parallax  of  RT  Persei  to  be  insensible.  Thus  we 
can  only  note  the  qualitative  agreement  in  the  sign 
of  the  lag  in  all  cases,  which  suggests  that  blue 
light  is  transmitted  through  space  at  a  slower  rate 
than  liglsi  <>\  kinL:>  r  \v  u'c-length.  Vet  the  r«Milt>  ,ire 
liable,  even  on  this  ground,  to  serious  criticism,  whi»  h 
has  been  expressed  forcibly  by  Prof.  Lebcdew.  It  is 
not  surprising  that  close  inspection  shows  that  the 
data  in  the  case  of  &  .Aurigse  are  not  self-consi^tetu. 
But  in  the  oUier  cases  we  cannot  be  certain  that  the 
observed  event  is  really  synchronous  in  its  origin  for 
different  qualities  of  light.  This  essential  condition 
may  be  nuHified  by  tHe  physic.nl  character  of  the  star, 
a>,  f<ii  in^f  iiur,  by  ;i  ^lUjc ' •  Iv  .iTi^orbing  atmosphere 
ot  tilt.-  uccuhiut;  b<«l\.  Fii't.  Lebedew  is  entirely 
right  in  suggesting  ilu>f  ciiiirisms,  but  thcA  dn  f.ut 
prove  that  the  mcditim  tilling  space  is  without  disjx'r- 
sive  povver;  and  im n  If  this  fundanienl.-il  question  is 
left  open,  it  is  to  be  hoped  that  researches  will  be 
continued  on  the  same  lines,  for  the  ingenious 
methods  of  MM.  Nordmann  and  TilcholT  bid  fair  to 
extetid  our  knowledge  of  variable  stars  in  a  most 
helpful  way. 

Meanwhile  the  line  of  direct  investigation  of  a 
possible  M  Icctive  absorption  in  space  lia^  Ijrcn 
followtti.  If  two  star*  the  intensities  of  x^liich  I, 
and  Ij  req.iire  cxpo'-iire  tini<j%  T,  and  T.  in  crdfi  to 
register  images  of  equal  density  on  a  photographic 
plate,      may  put  (after  Schwanschlld) 

A.  priori  we  might  expect  the  same  effect  to  be  pro- 
duced by  the  same  incident  energy,  or  ^is,i.  As  a 
matter  of  fact*  a  number  of  independent  researches 
have  sufifi^ted  that  p  is  much  nearer  the  value  0*8. 
This  deficiency  in  the  value  of  p  has  been  attributed 
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to  the  properties  of  the  photographic  plate.  But  it 
occurred  to  Prof.  TumCr  that  £e  fact  might  have  »l» 
origin  in  ooi>mic  causes.  He  had  deduced  from  the 
Greenvt'ich  astrographic  results  that  "when  the  tmw 

'  of  exposure  is  prolonged  in  the  ratio  of  fn<  magni- 
'  ludes,  the  photographic  gain  is  lour  ina^^iiitudr-." 
Till-  1 1  villi,  whuh  has  been  reached  by  others  in  nm.e 
Ol  k»  sh<^  same  form,  is  equivalent  to  the  .ibow 
statement  that  P~vi>.  \  number  of  facts  connected 
with  visual  and  photographic  magnitudes  could  thus  be 
icconciled  by  supposing  that  the  small  particles  die* 
tributed  in  n>ace  actually  produced  a  selective  scatter- 
ing in  accordanoe  with  Lord  Rayleigh's  law. 

l!  seemed  as  if  a  crucial  test  was  at  hand  to  try  this 
othesis.  It  was  only  necessary  for  M.  Tikhoff  to 
apply  his  light-filters  and  to  si  r-  whether  the  apparent 
law  of  photographic  .irtiim  wa-;  thf  same  for  the 
blue  starlight  which  .iffiii-  iIk  i>rliii.ir\  plate,  anii 
lor  (he  visual  rays  to  which  the  bathed  plate  is  sensi. 
tive.  The  experiment  was  immediately  made,  and 
Ihe  first  results  seemed  to  bring  a  striking  coa6mu- 
tion  to  the  hypothesis.  M.  Tikhoff  found  that  prntiifij 
to  o'79  for  the  photographic  rays,  but  that^so'91  to 
01)6  for  the  green-yellow  rays.  But  Mr.  Parfchurst, 
of  the  ^'erkes  0!)-'  r\  at<  ir\ ,  who  made  a  special 
study  of  the  subjtct  of  photo^'raphic  photometrv-, 
sitik.  s  a  note  of  warning.  Undrr  comfitions  appar- 
ently similar,  he  has  obtained  ^  =  0  88  for  the  ordinary 
plate,  and  ^  =  o*8i  for  the  bathed  plate  with  colour- 
filter.  These  results  go  in  the  opposite  direction  and 
must  be  attributed  to  the  different  plates  (Schfetmacr 
and  Cramer)  and  filters  emptoyed.  Mr.  Parkhurst  oon< 
eludes  that  "if  cosmical  causes  played  any  part  in  the 
matter  they  wouU  be  completely 'masked  by  photo, 
graphic  effects." 

Till'  ir.'i  I -1  elation  which  has  been  noticed  between 
the  prubk'iii  of  abvoiptioii  in  space  and  the  problem 
of  sidereal  strinMurr  iui^  naturally  eng.iged  the  atten- 
tion of  Prof.  Kapteyn.  who  has  been  the  nio*t 
prominent  and  assiduous  siud»  nl  of  the  latter  qu<  s. 
tion  during  recent  years.  He  has  noticed  that  th? 
marked  deficiency  in  the  niWibers  of  the  fainter 
classes  of  stars  is'equally  apparent  in  all  directions  of 
the  sky.  Unless  this  peculiarity  is  attributable  to  the 
effect  of  general  ahsnriuioni  we  must  suppose  that 
the  sun  is  situatrd  at  the  centre  of  the  universe,  .ir.d 
though  saih  a  ihini:f  i'^  perfectly  possible,  it  i.>  not 
specially  probable.  Kapteyn  prefers  to  admit  .in 
absorjjtion  of  light,  and  provi.sifinallv  estimatrd  the 
loss  required  bv  th.e  hypothesis  of  nearly  cx>nst.int 
star-densitv  as  o  t  in  of  a  magnitude  for  stars  with  a 
parallax  of  o'l'^.  More  recently  he  has  brought  ior- 
ward  an  interesting  argument  of  a  qualitative  kind. 
Miss  Cannon's  class! licntion  of  star  spectra  distin- 
guishes between  two  classes  which  differ  only  lit 
showing  greater  or  less  relniiNO  .-dis. .rptton  in  thr' 
violet  end  of  the  spectrum.  Arcturus  is  the  type  o; 
the  stars  less  afTe<ii  d.  while  a  Cassiopeia?  i-  il  <  type 
of  those  more  affected  in  this  way.  If  the  proper! r 
is  not  intrinsic  in  the  stars  themselves,  stars  belonc- 
ing  to  the  Arcturus  class  should  be  nearer  to  us  than 
stars  tike  ■  Cassiopeia.  Hence  the  former  class  diould. 
,  on  the  average,  possess  greater  proper  motions.  Put 
(o  the  test.  45  stars  of  the  ■  Cassiopeise  division  gave 
an  average  centennial  proper  motion  ii'4'',  and  25 
stars  of  the  a  Bootis  division  gave  47'l''.  Thus  the 
id' a  i-  ii'ritlr::'i  d  thai  the  d;>tinction  is  due  to  absorf^- 
tion  in  space.  A  number  of  ititercstini^  points  are 
iftvolved  in  thi^  line  t.f  ari;unient.  and  i'  i<  'O  he 
hoped  that  it  will  be  further  tested  by  extending  its 
area  of  application. 

Quite  lately  Prof.  Kapteyn  has  published  a 
second  and  more  extended  research  on  the  subject 
In  this  he  investigates  the  amount  of  selective  absorp- 
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tkM,  and  starts  from  the  priiuipic  that  "the  pheno- 
menon must  manifest  iti>t:ll  in  thi»,  (hat,  ceteris 
paribus,  the  more  distant  stars  will  be  redder  than 
the  nearer  one>."  a  measure  of  r<;<:lne>s,  he  em- 
ploys ihc  ditToronr.-,  photographic  minus  visual 
magnitude,  derived  (rotn  the  Draper  catalogue  and 
the  Harvard  revision.  It  wuuld  be  profitless  to  use 
direct  determinations  of  parallax,  for  the  material  at 
hand  is  far  too  scanty  and  untru»tworth>\  Heuce  he 
deri%'es  the  measures  of  distance  from  his  own  statis- 
tical discussions,  which  have  enabled  him  to  express 
the  average  parallax  of  a  Star  as  a  function  of  its 
ni.iu'i;:' ude  and  proper  motion.  The  ncres^.tiy  data 
It.ivc  thus  been  found  for  14;^  <«tars.  nnd  si.n:irate 
equations  haw  hcen  f..riinil  fcr  ilic  (iillcri nt  s])0(nr;il 
classe*  and  certain  ran^*  ■»  <>■  proper  motion  within 
each  cla-.s.  It  is  impossible  here  to  f.  lldw  ihc  rather 
complicated  discussion  in  detail,  but  the  result 
obtained  on  certain  simple  assumptions  as  to  the 
nature  of  tlie  scatterintr  of  litjht  implies  a  loss  of 

0  00867  of  total  Ught  =  a'CC)9i5  of  mag.  for  phott^grapiuc  rays 
0^00427        „         sO'e046s        „        visual  rays 

in  the  case  of  a  Star  the  parallax  of  which  is  01',  or  the 
distance  of  which  is  k2  6  liKht->cars.  Kaptcyn  con- 
siders that  these  num'"  r-  t <  |)r<  srnt  lon  tr  limit'-,  and 
finds  no  difference  between  galactic  and  exlra-galactic 
rt  cions  of  the  sky  so  far  as  selective  absorption  is  oon- 
ccii<ed. 

Despite  the  contradictory  nature  of  the  evidence, 
it  must  be  felt  th.U  the  whole  subject  is  full  of  interest. 
It  is  now  receiving  the  most  critical  and  exhaustive 
discussion,  and  the  need  for  fresh  material  will  stimu« 
late  original  and  appropriate  observations.  It  is 
pleasant  to  learn  from  Prof.  Kapl^  tfiat  the 
plan  of  «-ork  for  the  60-inch  refleetof  on  Moimt 
Wilson  includes  special  provision  for  this  line  of  study. 
Efforts  directed  with  a  serioui  purpovc  and  pursued 
with  sincerity  do  not  go  unrcwartl<  d,  t!ioui:!i  tliu 
shape  of  the  reward  may  not  always  be  a^cordin^r  to 
expectation.  H.  C.  P. 


NOTES. 

The  list  of  Birthday  Honours  was  published  on  Friday 

last,  but,  as  usvi.il,  men  of  siien<i?  do  not  figure  largely  in 
it.  .Among  ihe  iivw  Privy  Councillors  we  notice  the  name 
of  Sir  William  .Mathor,  who  has  done  much  to  proiiiot-^ 
technical  education.  The  honour  of  Knighthood  has  been 
conferred  upon  Mr.  H.  Hail.  His  MajMly's  Inspector  of 
Miivs  for  the  Liverpool  and  North  Wales  district,  and 
Dr.  A.  Hopkiiison,  Vice-Chancellor  and  principal  of  the 
Victoria  University  of  Manchester.  Cul  ji,:]  F.  B.  Longe, 
Surveyor-General  of  Itkdia,  and  Dr.  K.  T.  Gloxebrook, 
F.R.S,,  become  Companions  of  the  Bath  (C.B.).  Mr. 
J.  H.  Marshall,  director-general  of  archseologjr  in  India, 
Mr.  C.  Mlchie  Smith,  director  of  the  Kodalkanal  and 
M.idr.is  OIjs' rv.i'  iri- and  Dr.  M.  Aurc!  Stein,  super- 
intetideiu  01  the  Arcli;foiogical  Survey,  Eastern  Circle,  are 
appointed  Commanders  of  the  Indian  Empire  (C.I.)".). 
The  order  of  C.M.G.  has  been  conferred  upon  Dr.  A.  D.  P. 
Hodges.  prtr.clpal  medical  officer  of  the  Uganda  Pro- 
tectorate, in  rPi  oj^iiitum  of  his  scrvic- in  the  suppression 
of  sleqiing  sickness,  and  Prof.  T.  W.  Edgeworth  David, 
F.R.S.,  of  the  University  of  Sydney.  Mr.  C.  O.  Water- 
bause.  of  the  Britisb  Museum  (Natural  History),  has  been 
appointed  a  Compaoion  of  the  Imperial  Servlee  Order. 

Sir  \Vilu.\u  Ramsav,  K.C.f?  ,  F.R.S.,  has  been  elected 
an  "  Associ^  Ltranger  "  of  the  Paris  Academy  of  Sciences, 
in  the  pbee  of  the  late  Prof.  Alexander  Agassis. 

'' I'.E  .\:i-;tt  med:il  of  ihr  Royal  Societ>'  of  Arts  for  the 
current  year  has  been  award-  d  by  the  council  to  Madame 
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Curie,  for  thu  discovery  of  radium.   The  discovery,  which 

was  the  ourconi-'  of  Prof.  Uecquerel's  researches  into  the 
radio-activity  of  uranium  and  iti  compounds,  was  made 
jointly  by  .Madame  Curie  and  her  husband,  Prof.  Curi--, 
professor  of  physics  at  the  Sorbonne,  in  Prof.  Curie 

died  in  .April,  1906,  Bod  in  May  of  the  same  year  the 
faculty  of  sci'.nces  paid  his  widow  the  distinguished  honour 
of  appointing  her  his  successor.  She  has  since  con- 
tinued, on  her  own  account,  the  researches  she  commenced 
in  association  tvith  her  husband.  The  Davy  medal  of  the 
Royal  Society  was  awarded  to  Prof,  and  Madame  C^e  In 
1903,  ,nnd  the  importance  of  the  dtscoveiy  has  been  fully 
recognis-d  by  the  scientific  world. 

TuK  King  has  consenled  to  become  Patron  of  the  Royal 
.Society  of  Arts  in  succession  to  King  Edward  the  Seventh, 
who  became  Patron  on  bis  accession,  alter  having  filled  the 
oince  of  president  of  the  society  for  tfitrty.eight  years. 

TnE  President  of  the  Board  of  Trade  has  appointed  a 
committee  to  inquire  what  degree  of  colour-blindness  or 
defective  form>viiion  in  persons  holding  responsible  poti< 
tions  at  sea  causes  thrm  to  be  incompetent  to  discharge 
their  duties ;  and  to  advise  whether  any,  and,  if  so,  what, 
alterattons  are  desirable  in  the  Board  of  Trade  sight  tests 
at  present*  in  force  for  persons  serving  or  intending  to 
serve  In  the  merchant  service  or  in  fishing  vessels,  or  in 
fhr  w.iv  in  which  those  tests  are  applied.  The  committee 
con»i>ts  of  the  Right  Hon.  .\.  H.  D.  .'Kcland  (chairman). 
Lord  Raytcigh,  O.M.,  F.R.S. ,  Sir  Arthur  Riicker,  F.R.S. , 
Mr.  Raymond  Beck,  Captain  T.  Golding,  Prof.  F.  Cotch, 
F.R.5..  Mr.  N.  Hill.  Mr.  E.  Nettleship,  Mr.  J.  H.  Parsons, 
Prof.  J.  H.  Poyniing,  F.R.S..  and  Prof.  E.  H.  Starling, 
F.R.S.  Dr.  \V.  Watson.  F.R.S..  and  Mr.  S.  G.  Tallents 
will  be  secretaries  to  the  committee. 

Wiui  r- r  r  r  V  :  .  Mr.  Winston  Churchill's  statement  in 
the  House  of  Commons  on  June  16,  "  that  the  time  has 
now  arrived  when  a  definite  effort  sbouU  be  made  to  break 
new  ground  and  set  up  a  bi^r  standard  "  of  safety  in 
mines,  we  learn  that  a  committee,  appointed  by  the  council 
of  the  Royal  Society  of  Arts,  .r.id  u:h1>  r  the  clui^rmaiishlp 
of  Sir  Henry  Cunynghame.  K.C.B.,  is  now  considering  the 
relative  merits  of  a  number  of  life^Aving  appliances  which 
have  been  slibmitted  in  response  tO  an  offer,  under  the 
Fothergill  Trust,  of  a  gold  medal  or  prize  of  iol.  for  the 
best  portable  apparatus  for  enabling  n  :o  undertak'? 
rescue  work  in  mines  or  other  places  where  the  air  is 
noxious.  The  committee  of  the  society  is  in  communiea* 
tion  with  llic  South  Midland  Coal  Owners  .Mine  Rescue 
Experimental  Committee,  which  is  also  conducting 
exhaustive  inquiri-:-*  with  the  view  of  discoverinf;  the  most 
suitable  apparatus  ior  use  in  the  South  Midland  coal* 
fields. 

TiiE  Ring  held  his  second  Aocesaion  Court  for  the  recep- 
tion of  addresses  at  St.  James's  Palace  on  June  ss.  Among 
the  addresses  presented  were  eight  from  universities  and 

a  number  from  l-arned  societies.  Th<;'  Kini;  made  special 
replies  to  the  I'niversiti'-s  of  Oxford,  Cambridge,  Edin- 
burgh, Dublin,  and  London.  To  the  representatives  of 
Oxford  University  his  Majesty  remarked "  It  is  toy 
desire  to  follow  the  example  of  my  father  and  of  Queen 
Victoria  in  sustaining  and  in  fortifvlng  those  se.-its  of  li^arn- 
ing  on  whose  prosperity  and  influence  the  character 
and  repute  of  our  civilisation  largely  depend.  Among 
them  the  University  of  Oxford,  with  its  world4amoua 
traditions  of  steadfastness  and  loyalty,  will  ever  hold  an 
honoured  place."  The  r^plv  to  Cambridge  University 
included  the  words  : — "  Your  famous  University  may  count 
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Mpoa  my  sincere  goodwill,  and,  like  King  Edward,  1  shall 
Mtdt  its  progress  and  expansion  with  lively  interest.  I 

am  c0:ni;R' J  that  you  will  not  fail  in  the  responsibilities 
with  which  you  arc  charged,  and  that  the  zeal  (or  truth, 
love  of  kai  ning,  and  a  high  idea!  of  character  and  conduct 
wiO  ever  be  cherished  and  fostered  in  your  midst."  To 
the  Edinburgh  University  representatives  the  King  said : — 
"  It  gave  me  gitat  pleasure  to  tist-Ti  !o  tfv;  record  wfii  ti 
you  have  recited  of  thp  c»fo',v:h  aud  incr(;<ising  prospcii:;. 
of  the  University  tf  I  'IkiIuh );h,  since  the  time  when,  as 
Prince  of  Wales,  my  d«ar  lather  matriculated  as  a  student. 
The  work  of  the  uni^-ersitiee  is  of  fwwreacbing  importance 
to  the  welfare  of  my  jn  op!.  ,  and  I  feel  confident  that  every 
extension  of  the  ijiiicri;  uf  their  influence  will  be  attended 
with  beneficent  results.  I  shall  follow  with  deep  interest 
and  continual  good  wishes  the  work  which  is  being  done  by 
your  university  in  furthering  the  advance  of  sound  learn- 
ing i«nd  education."  The  reply  to  I  or.lon  1";ia  r-!tr  in- 
rludi  d  the  words  : — "  King  Edw.irU  '.valthLtl  wi;li  keen 
interest  the  continuing  prosparity  and  progress  of  the 
London  University.  He  understood  how  much  the  strength 
and  n>putation  of  our  country  depended  upon  the  moral 
and  intellortual  cultur"  'A  h' r  '■i-^ns  .'id  (i.i.i;;lit' t  W"  >;.t(v 
with  pleasure  the  distinction  anO  iho: uui;iiiies»  ajth  which 
the  London  University  invoittd  higher  education  in  the 
capital.  You  may  be  assured  that  the  fortunes  of  your 
university  will  ever  be  near  my  heart,  and  that  I  shall 
always  take  a  lively  interest  in  your  welfare.". 

Qrtts  .Ai  f  XAM'KA  rf  <  fiicd  djit'iin  R.  F.  Scott  at 
Bu«-ki:ij;haijj  I'alati;  uu  Saturdji,  last,  and  expressed  her 
deep  interest  in  the  forthcoming  British  Antarctic  Expedi- 
tion. Her  Migest)'  presented  Captain  Scott  with  a  Union 
Jack  to  be  carried  with  the  expeditkm,  and  to  be  planted 
at  the  most  southerly  point  reached.  .A  telegram  from  New 
Zealand  announces  that  the  Dominion  intends  to  present 
the  cxp  iiition  with  a  quantity  of  coal  and  other  stores  on 
its  arrival  at  Lytlelton.  The  2>rra  Hova  left  Madeira 
on  Sunday  for  Simonetown,  where  she  is  due  to  arrive  on 
August  I.  Captain  Scott  is  to  sail  from  Southampton  on 
July  16,  and  is  due  to  reach  Cape  Town  on  August  3,  and 
to  leave  thfjrt-  on  :\uL;i;>t  1  ,.  I  lie  Tfrra  Sava  should  arrive 
at  Lyttclton  uii  October  14,  ad  sail  on  November  15  for 
the  Antarctic,  and  reach  the  bate  On  King  Edward  VII. 
Land  on  December  ij. 

Tmb  Tinus  comapondent  in  Berlin  state*  that  the  pre- 
liminary espeditloa  to  Spitsbergen  for  the  purpose  of  study- 
ing Arctic  ronditions  in  lonnntlon  with  the  projected 
Zeppelin  airiihip  i'oiai  cxpc'ditiuii  will  leave  Iviel  on  Satur- 
day next  in  the  North  Oerman  Lloyd  Steamship  Mainz, 
which  has  been  specially  fitted  up  for  the  purpose,  it  is 
said  that  Prince  Henry  of  Pnissiat  as  well  as  Count 
Z-  pj.rtin,  will  takf  p.jr:  in  the  eapcditiont  which  is  expected 
to  la&t  some  eight  weeks. 

According  to  a  Geneva  correspondent  of  the  Times,  an 
important  Swiss  scientific  expedition  left  last  week  to  make 
researches  in  the  Cordilleras  basin  of  the  .-^ndes.  The 
expedition  is  in  charge  of  Prof.  O.  Fuhrmann,  of  the 
Lniversity  of  Neuch&tel»  and  it  will  probably  be  absent 
two  years. 

Mit.  Roontr  Newstmo,  lecturer  in  economic  entomology 

and  paras-tulo;.;y  at  th?  Liverpool  School  of  Tropical 
Medicine,  und  a  uiLiMber  of  the  Entomological  Research 
Committee  of  tlie  Colonial  Otiice,  has  gone  to  Malta  to 
investigate  the  problem  existing  there  of  the  mcoace  to 
health  by  die  sandfly.  The  main  cost  of  tbn  t*f&SMw 
will  '>     ovcred  by  a  >>pccial  grant  from  the  advltOiy  eomi* 
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mittce  for  the  Tropical  Diseases  Research  Fund  (Colonial 
OfSce). 

The  discovery  of  an  immense  reef  of  free-milling  ^u'.i 
ore  near  Stewart,  at  the  head  of  Portland  Canal,  British 
Columbia,  is  reported.   It  is  stated  that  the  reef  has  been 

traced  for  n  ailv  tw.  ntv  mili  s,  and  naturally  there  hat 
been  a  great  rush  of  miners  and  others  to  the  locality. 

It  is  •stated  in  the  Seientifie  AmerfeoM  that  a  fund  hat 

been  started  by  Mrs.  E.  IL  ilarriman  for  thv  ccl!-  ' ;  on  of 
complete  data  on  mamma!<i  nnd  other  animals  in  the  North 
.\nierican  continent,  and  ilia:  Dr.  C.  Hart  Ihniam,  chief 
of  the  Hiological  Survey  of  -.h  '  U.S.  Dqpartflieilt  of  Agri- 
culture, h  about  to  resign  ius  podtion  to  take  cbarge  of 
the  work. 

A  Rei  ikk  message  from  Alters  states  that  two  intent 
earthquake  shocks  were  felt  at  that  place,  and  throughout 
the  West  of  the  department,  at  1.30  on  the  afternoon  of 
l-riday  last.  L.iter  tclegr.-uns  received  in  Paris  on  Tuesday 
state  that  earthquake  shocks  continue  to  take  place  in  th« 
district  of  Auiiiale,  that  Dowar  el  Enoch  mttttnd  parting 
larly,  and  that  twelve  lives  have  htat  lost. 

We  regret  to  learn  of  the  deadi,  at  eighty-one  years  ot 

age,  of  Mr.  ('.  «".r'%il!e  WiKiaiiiv,  F.R.S  .  author  of  n.ar.y 
papers  in  ur^anit  tsicaiistry,  and  for  some  years  assistant 
to  Lord  Playfair  in  the  department  of  dwmistry  of  the 

CnivtT'iifv  of  Hdinburgh. 

Ina  Aihrtiiicsttn  announces  the  death,  at  the  age  oi 
seventy-five  years,  of  Ur.  Julius  Weingarten,  professor  of 

mathematics  "r-  tlv-  I  n'-.o  rs"ty  of  1-reiburg  ini  B.-flrg^u. 

Mr.  S.  a.  Sikwari,  whose  death  at  the  advanced  age 
of  etghly-f our  occurred  through  an  accident  at  Belfast  on 

June  15,  was  a  distinguished  Irish  botanist  and  geologist, 
and  until  recently  curator  of  the  Museum  of  the  Belfast 
Natural  History  and  Philosophical  Society.  Mr.  Stewart 
contributed  valuable  papers  to  the  Royal  Irish  Academy 
and  other  scientHic  lodetiee,  and  wrote  in  eonjunction 
with  the  late  Mr.  T.  H.  Corry  the  standard  work  "A 
Flora  of  the  North-east  of  Ireland,"  brought  out  in  168*. 
.Although  jointly  planned,  the  early  death  of  Mr.  Corry  3 
few  years  before  publication  left  the  chief  execution  oi 
the  project  to  Mr.  Stewart.  Nearly  seven  years  later  a 
valuable  supplement  was  puWishiJ  by  Mr.  Stewari  in 
collaboration  with  Mr.  R.  L.  ri.i_j;LT  in  the  Proceedings 
of  the  Belfast  Naturalists*  1  ii  ld  (  lub.  .Mr.  Stewart's 
contributions  to  geology  were  also  most  original  and 
important.  He  was  an  Associate  of  the  Linnean  Society« 
a  Fellow  of  the  Botanical  Society  of  Edinburghi  an  bon. 
associate  of  the  Belfast  Natural  Hlstoiy  aod  Pbiloaophical 
.Soci- 1) ,  and  one  of  the  founder*  of  the  Belfast  Naturalists* 

Field  Club. 

The  Timet  anr.uunccs  that  a  memorial  to  Lieut-  Boyd 
.•Mexander,  the  explorer,  who  was  murdered  in  the  French 
Sudan  in  April,  and  his  brother,  Captain  Claud  Alexander, 
who  also  kist  his  life  in  Central  Africa  while  engaged  in 
scientific  exploration,  has  just  been  compl'  tfd  at  V.'iib!-. 
House.  Cran brook.  A  sheet  of  water  on  the  csUit:;  ha^ 
been  laid  out  as  an  t:\act  reproduction  in  miniature  of 
Lake  Chad  from  plans  by  Lieut.  Boyd  Alexander.  On  xht 
islands  and  banks  of  the  lake  are  reproducthMs  of  thatdwrf 
native  huts,  and  there  i»  preserved  on  the  adjacent  lawn 
one  of  the  boats  in  which  the  Alexander -Gosling  Expediiicc 
made  its  way  down  the  river  Yo  to  the  Nile. 

A  OOMPUMBNTARY  baoquet  to  some  of  the  recipients  «f 
the  Mary  Kingsley  medal  of  the  Liverpool  School  of 
Tropical  Medkine  ras  given  ^  the  Ghainnan  ol  ibr 
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<vhool  on  Saturday  last,  whrn  Sur;;*-nn-r.,  r,.  r.il  Sir  .\lfr<  J 
Keogil,  C.B.,  who  was  one  of  the  speakers,  said  he  had 
emiravoufied  to  help  scienee  in  tin  appointiiient  which  lie 
had  lately  vacated.  His  special  mission  was  to  endeavour 
to  bring  into  the  counst-ls  of  the  War  OfTicc  a  realisation 
of  the  fact  that  medicine  was  an  applied  science,  and  that 
i(  was  not  concerned  merely  with  the  treatment  of  disease, 
but  with  its  prevention.  Ilie  problem  of  malting  tfep 
iropii's  habitable  w.is  .  .is\ .  .i:ul  ;1>  v  (OkM  ni.iki  such 
.ountrics  as  W'est  ;iiid  CtiUial  Africa  as  saiulriuuh  a> 
Liverpool  if  they  would  only  take  the  trouble  to  think 
about  it  and  would  organise  for  the  purpose.  Medical 
science  had  also  a  definite  relation  to  war.  He  described 
the  work  of  Sir  David  Bruce  in  practicatty  stamping  out 
Malta  fever.  Thanks  to  applied  medicine,  there  had  been 
add-d  to  the  Indian  .Army  for  defeariv«  purposes  last  year 
the  eqiiiv.il.  nt  of  two  battalions. 

The  Cavendish  lecture  will  be  delivered  to  the  West 
London    Medioo^Chirurgical   Society   to-morrow   by  Sir 

1".  .:ii.is  Oliver,  who  will  take  as  his  subject  "Empyema 
^liJ  >MUie  Problems  Coniucted  Therewith." 

The  sumnner  meeting  of  the  Junior  Institution  of 
Engitiecrs  will  be  held  in  Dublin  and  Belfast  from  July  i6 
to  2}.  The  proceedings  are  to  be  opened  by  a  reception 
at  Trinity.  College,  Dublin,  by  the  provost  and  professors 
of  tngineerinc;.  and  afterwards  a  number  of  ongbieeritig 
works,  &c.,  will  be  visited. 

Tub  autumn  meeting  of  the  Iroa  and  Steel  Institute 
will  take  place  at  Buxton  on  September  a6  to  30. 

Thk  oeoessiQr  of  applying  what  may  be  called  the 
"  intensive  "  method  of  treating  some  questions  of  Indian 

ethnology  is  enforctd  by  a  papur  luc-.nity  read  by  .Sir  R. 
Temple  before  the  Royal  Society  of  .Arts  on  the  people 
vf  Burma,  and  by  the  discusdon  which  followed.  The 
authorities  are  at  issue  en  the  order  of  the  invasions  from 
which  the  present  population  resulted.  Sir  R.  Temple 
thinks  that  the  order  of  entrance  iiuu  the  peninsula  was 
.Moo-Khmer,  Tai  or  &hao,  Bama  or  Burmese.  Sir  J.  G. 
Scott  believes  that  the  Shan,  if  they  migrated  at  all, 
formed  the  third  body  of  newcomers;  but  he  pr.f  rs  to 
suppose  that  the  Shan  never  migrated.  Again,  .is  rcgaids 
religion,  Sir  R.  Temple  treats  the  vast  majority  of 
Burman  Buddhists  as  Animists,  Animism  talking  the  form 
of  Nat  worship.  Mr.  E.  Colston,  on  the  contrary,  holds 
that  thouf^h  Nat  worsliip  :ijay  be  animistic  in  origin,  it  is 
iin  integrai  part  of  Buddhism,  analogous  to  the  Dcva 
worship  in  Ceylon.  These  two  authorities  are  again 
hopelessly  at  issue  in  their  views  as  to  the  period  when 
Hindu  ittfluenee  became  powerful  in  rtw  eountiy. 

Ths  iron  styles  used  for  writing  in  India  are  interest- 
ing, becaus-:  it  is  through  them  that  the  typ^s  of  the 
present  scripts  have  been  determined,  the  circular  class  of 
alphabets,  like  the  Oriya  or  Burmese,  depeitding  upon  the 
necearity,  in  order  to  avoid  breaking  the  material,  of 
moving  the  style  in  a  curve,  not  in  a  straight  line,  along 
tlte  fibre  of  the  palm-leaf.  .Mr.  I.  H.  Burkill  in  vol.  v:., 
part  i.,  of  the  Journal  of  the  Asiatic  Society  of  Bengal 
for  the  current  year  describes  a  large  collection  of  these 
styles.  He  arran^  them  in  no  less  than  thirty-seven 
type;^,  beginning  with  the  most  simple  form,  like  a  porcu- 
P  quill,  I  ad  gradually  developing  into  the  most  intricate 
and  elaborate  shapes. 

In  the  June  numb»^r  of  J/an  .Mr.  T.  M.  Joyce  describes 
*ome  curious  wooden  engraviJ  blcicks  used  by  the 
Bushongo  of  the  Belgian  Congo  for  ornamenting  their 
bodies  on  festal  occasions,  and  for  staining  palm  cloth  and 
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embroidery  fibres  with  a  red  pigment  prepared  by  bruising 
the  wood  oi  a  tree  known  as  iMltula.  They  are  good 
examples  of  the  work  of  Ais  naturally  artistic  race.  It 
is  remarkable  that,  like  our  mournii'.j,'  rinj^t,  thr*  hrir  of  a 
dead  man,  acting  as  chief  mourner,  distributes  a  number 
<A  these  articles  to  the  immediate  friends  of  the  deceased 
as  mementoes. 

A  COOD  example  of  the  rain^making  chiefs,  to  whom 
Prof.  J.  G.  Frazer  first  directed  attention,  is  to  be  fotmd 

in  a  paper  on  such  fuii  I'onaries  in  the  Gondokoro  district. 
White  Nile,  contributed  to  slie  June  issue  of  Man  by  Mr. 
W,  E.  Cole.  The  rain-maker  shows  i;  uJijiiderable  shrewd- 
ness in  his  proceedings.  He  always  buikU  his  village  on 
a  hill  slope,  which  he  knows  attracts  the  clouds.  He 
s.nicars  himsill  witis  wood  ashes,  and  wears  a  number  of 
charms.  Then  he  produces  a  pot  in  which  he  keeps  his 
rain-s tones,  generally  pieces  of  crystal,  aventurine,  or 
amethyst,  found  on  the  n:  i^hV-mirin^  hills.  'I'hesc,  in  tlie 
true  spirit  of  ini.autic  magii,  he  (.ovurs  with  water,  and, 
takinj^  in  his  hand  a  peeled  cane  split  at  the  topr  he 
beckons  towards  him  the  clouds  if  his  people  need  rain. 
Sometimes  he  maliciously  diverts  the  rain^ouds  towards 
some  u:;fi':ndly  tribe.  If  by  chanc;  his  incantatii  ns  f.iil, 
he  announces  that  some  hostile  chief  in  the  neighbourhood 
has  stolen  the  rain.  This  often  leads  to  a  raid  on  the 
nfTcnding  village,  and  to  many  broken  hoads. 

TiiR  Bulletin  of  the  Johns  Hopkins  Hospital  for  May 
;  (xxi..  No.  330)  is  devoted  to  an  important  article  by  Drs. 

I  Crowe,  Gushing,  and  Homans  on  the  results  of  removal 
of  the  hypophysis  cerebri,  or  pituitary  body,  a  small 
glandular  organ  at  the  base  of  the  brain.  Methods  were 
eLiborated  whereby  the  organ  could  be  removed  without 

i  injury  to  the  adjacent  brain.  In  dogs  the  most  «;triking 
features  following  removal  are  development  of  a  state  of 
obesity,  alteratious  in  the  sexual  organs  and  sicin,  sub- 
normal  body  temperature,  sugar  in  the  urine,  psychie  die- 
turban' T,  .nnd  finally  drnfh — .ill  of  thcin  symptoms  which 
liavf  utcuiioiially  bciii  nutijuJ  in  man  in  connection  with 
tumours  of  the  pituitary  body.  The  paper  makes  a  very 
notable  addition  to  our  knowledge  of  the  functions  of  this 
organ. 

Thb  difficulty  of  deciding  whether  butter  is  gemdne  or 

adulterated  is  illtisli  atcil- in  a  papT  Mr.  G.  Hrowiilce 
issued  by  the  Department  of  AgrituUuiu  and  iechnlcal 
Instruction  for  Ireland.  The  committer  on  butter  regula- 
tions, in  their  fmal  report*  recommended  that  in  the  case  of 
any  butter  giving  a  Reichert-Wollny  number  betow  34  the 
pi'Miinrition  should  be  that  the  sample  is  mlull^i  atcd  with 
foreign  fats.  .'Vs  certain  Irish  butters,  knuwn  to  be 
genuine,  have  been  found  to  fall  below  thi.s  limit,  an 
extended  set  of  observations  was  made.  It  appears  that 
the  chi»^f  factor  influenring  the  Roichert-Wollny  numb*r  Is 
the  l.ictation  period  of  the  cows  supp!\iTii;  tli"  milk,  and 
that  in  order  to  get  butter  oi  a  more  uniform  composition 
the  calving  of  the  cows  should  be  distributed  more  evenly 
over  the  year. 

TiiF.  Department  0/  .\griculture  in  the  Leeward  Islands 
carries  out  a  number  of  experiments  on  sugar-cane,  the 
results  of  which  for  the  past  season  are  now  published. 
Of  the  varieties  examined,  some  show  themselves  well 
suited  for  cultivation  at  all  the  various  experimental 
lentrcs,  while  others  arc  more  limited  in  their  range  and 
are  at  their  best  on  certain  special  types  of  soil.  The 
tuanurial  experiments  are  mainly  on  the  ordinary  Iill'-^, 
but  some  new  ground  is  broken.  Molasses  has  been  tried 
as  a  fertiliser  with  results  that  justify  further  invcstiga- 
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t'uMi.  It  i$  not  dear  that  either  nitrogen,  potnah,  or  phos- 
phoric acid  is  present  in  sufficfent  quantity  to  account  for 
the  >ncreas«'cl  crops,  and  the  simplest  pxplanation  appears 
to  be  that  the  carbohydrate  (urnishes  additional  cuppliec  of 
energy  for  the  nltrogen-liiing  hactcria  in  the  aoil,  and  thus 
leads  to  a  gain  in  the  soil  nitrogen. 

Thi  methods  of  piclcing,  dr}-ing,  and  packing  bops  in 
Kent  are  described  in  some  detail  by  Mr.  Arthur  Amos  in 

tli^  ]ourna\  of  lltc  Hoard  of  AsrUullure  iV-  a).  Mr. 
Amos  writes  with  a  complete  knowledge  of  tlie  subject  as 
a  hop-grower,  and  is  ako  a  trained  botanist  ;  the  article 
is  therefore  on«  of  considerabie  interest.  Hop  production 
is  a  highly  specialised  branch  of  farming,  requiring  much 
more  capita!  per  nm  ;1,.in  wheat  or  cattle  production,  and 
it  inc!ud''S  not  only  hop  growing,  but  aliO  drying.  The 
oast*,  or  drying  ovens,  are  familiar  object.s  to  all  who  have  | 
travelled  across  Kent.  The  drying  is  managed  by  a  skilled 
workman,  who  remain*  in  charge  during  the  whole  time 
of  hop-pitking,  and  even  sleeps  on  t^f  -jn.t  ^  t  iliat  he 
ma)'  be  at  hand  in  ca.se  of  need.  A  good  hop-<!ryer  is  a 
person  of  distinction  in  the  village  community,  and  rightly 
SO,  aince  hft  can  by  his  efforts  materially  influence  the 
value  of  the  product. 

Titt  extraordinary  Interest  shown  by  the  public  in  poultry 
production  at  the  present  time  is  discussed  in  the  April 
numbw  of  the  Journal  of  th**  National  Poultry  Orfianisation 
Soci"ty.  To  a  certain  extent  t  s  rt'on  of  the  daily  Press 
is  responsible  for  this  outburst,  but  the  popular  interest 
alwa)-a  existed  even  before  it  was  recognised  by  the  Press. 
The  society  is  proposing  to  take  as  fuU  advantage  as 
possible  of  the  present  favourable  opportunMet  for  the 
inlroduL-tiori  <•!  .  .Mip.citiv  nv '.hoJ-  in  egg  production.  It 
will  be  interesting  to  see  how  far  cooperation  may  become 
a  factor  in  English  rural  life. 

The  Field  of  June  25  contains  a  summary  of  an 
important  p«per  read  by  Mr.  Pocock  at.  the  meeting  of  the 
Zoolc^icat  Society  00  June  ai  on  the  aoent<f  lands  of  deer 

and  antelopes,  and  their  bearing  on  the  classification  of 
those  groups.  The  author  gave  reasons  for  regarding  the 
Indian  four-horned  antelope  as  related  to  the  bushbucWs 
rather  than  to  the  duikers,  while  the  beira  antelope  of 
Somaliland  ie  classed  n^th  the  dlk-^diki  instead  of  with 
the  gazelle?,  nii'3  th-  '^lis^.  th-  Vliini,  and  the  palla  are 
removed  from  the  latter  group  la  independent  positions. 
In  the  deer  it  is  considered  that  the  form  of  the  antlers 
do'  ^  no:  constitute  Q  trustworthy  guide  to  affinity. 

I.N  tlie  May  number  of  the  Salioual  Geographic 
iUogasiiw  Mr.  H.  M.  Smith,  the  Drputy  Commissioner, 
tells  some  of  the  wonderful  resuUs  which  have  been 
accomplished  by  the  Fisheries  Commission  in  restocking 
the  depleted  waters  of  the  I'nittd  States  with  food-fi>h<-s, 
lobsters,  oysters,  Ike  Nearly  forty  years  ago  the  Gov<'rn- 
Oient  realised  the  urgent  m-cosity  for  measures  of  this 
nature,  and  at  the  present  day  the  oiiicial  system  of  fish- 
culture  is  stated  to  surpass  in  importance  and  extent  that 
of  all  other  countries  collectively.  A  few  States  did  not 
join  in  the  movcuient,  with  t)ie  result  that  there  has  bn-n 
a  shortage  in  the  supply  of  the  eggs  of  certain  species. 
The  obvimis  remedy  for  this  is  the  assumption  by  the 
Federal  <iovernment  of  supreme  power  in  regard  to 
fi-iheries.  For  the  first  ten  years  of  its  existence  the 
energies  of  the  commission  were  concentr.Tted  on  the 
culture  of  the  eight  commonertt  and  most  valuable  food- 
fishes.  Nowadays  the  list  is  six  times  as  Urge,  and 
includes  titad,  whiteRsh.  Pacific  salmon,  white  perch, 
}iellow  p.r  '  ,  .1   various  k'nd^  rf  flat  fish,  and  lobsters. 
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The  hatcheries  also  rear  numerous  kinds  «f  frc*h-waur 
species.    The  only  permanent  marine  hatcheries  are  in 

Mail.':  Mnssachusetts,  wh'?re,  to  use  the  author's  own 
words,  such  species  as  cod,  poll<Kk,  flat-fish,  and  lcb«rrs 
are  reared  and  distributed  by  the  billion.  Special  atten- 
tion is  likesrise  directed  to  the  diseases  of  fishes,  pariku- 
larly  cancer,  for  which  new  laboratories  are  in  eeurae  of 
erection.  The  arf;rl>  iMnrhides  with  an  account  of  r.*w 
tiiheriei  and  new  methods  of  fishing  di^overed  by  th-e 
commission. 

I.v  an  article  in  the  June  n.i;i'.I>er  of  the  Zoologist  Mr 
F.  J.  Stubbs  endeavour*  to  explain  the  mechanism  by 
which  aquatic  birds  are  enabled  to  maintain  themselves  at 
different  levels  in  the  water.  Moorhens,  it  is  well  knows, 
will  not  unfrequently  maintain  themselves  at  a  confider- 
able  depth  V«:low  the  surface  by  g!.i-;iir,L;  [iLiin^^  w'a'.i  th»ir 
toes,  and  it  is  suggested  that  the  same  means  are  some- 
time* eniployed  by  dabchicks.  It  is  obvious,  how-vfr. 
that  such  a  method  wilt  not  hold  good  for  divers,  in  which 
grasping  power  !s  lacking.  The  mechanism,  in  the 
author's  opinion,  ;■-  .iflVivrJd  It.  th'  i>r-'-  nee  of  a  layer  of 
air  held  between  slie  "  leather-film  " — or  mesh  of  barhjlt* 
and  cilia  formed  by  the  outsr  layer  of  the  plumage— and 
the  skin.  "  Fach  of  tlie  oontour-featfaers  is  provided  with 
a  separate  apparatus  of  muscles,  whereby  It  can  be  held 
out  at  right  angles  or  pressed  close  to  the  body.  In  the 
first  cas.-  the  bird  would  appear  round  and  fat,  in  the 
second  \ery  slim,  and  there  would  be  a  corresponding 
change  in  the  extent  of  the  air-envelope,  and  consequently 
of  the  buoyancy  of  the  bird.  By  adjusting  the  thldcness 
of  this  lay«'r  of  air  between  the  '  feather-film  '  and  the 
epidermis  the  bird  can  alter  its  specific  gravity."  It  is 
further  considered  that  the  watcr-rep-'lling  property  of  tfae 
plumage  of  a  duck  is  due  to  the  feather-fibn,  and  not  to 
the  natural  olliness  of  the  feathers. 

W  I  received  a  Krirs  oi  contributions   from  ihf 

PaLxotttoiiogical  I.aboratory  of  Yak  Univentiqr.  reprinted 
chiefly  from  the  ^fnerfron  Jounut  »f  Scitnee.  TTits  depart- 
ment of  the  Peabody  Museum,  which  became  famous 
through  the  researches  of  the  late  Profs.  O.  C.  Mar^h  and 
C.  E.  Beccher,  well  maintains  its  reputation  under  the 
direction  of  Prof.  Charles  Schuchert.  The  most  important 
paper  is  one  by  Dr.  G.  R.  Wieland  describing  in  detail  the 
rriu.ii  t;able  Cretaceous  turtle,  Archflon  ischyros.  which  has 
now  been  mounted  for  exhibition  and  measures  consider- 
ably more  than  three  metres  in  length.  A  discussion  of 
this  and  allied  Cretaceous  fossils  seems  to  show  that  the 
curious  leathery  turtles  are  the  degenerate  descendants  of 
ordinary  turtUs.  Bariir,  I',  rein  Huene  and  Dr.  R.  S.  Lull 
publish  0  phoiOgr.Tph  and  ?ketch  of  the  original  specimen 
of  the  small  Triassic  Dinosaur,  .V<i?;05aiiru^  agilis,  showing; 
that  it  is  much  less  sotisfactory  than  might  be  supposed 
from  Prof.  Marsh's  description.  Prof.  T.  D.  A.  CockercU 
and  Dr.  H.  F,  Wickham  dcscrilx-  many  insects  and  pLant- 
remain*  from  the  Miocene  of  Florissant,  Colorado;  whiic 
Prof.  Schuch'-rt  hinis'jif  diM:uss(  s  .i  serif*  of  Siltit  ) m  'ossils 
I  from  Arisaig,  No^a  Scotia,  carefully  collected  by  Mr.  H. 
Twenhofel. 

The  "  E.Mracts  from  Narrative  Reports  Ol  Oflicers  of 
the  Survey  of  India,"  for  the  seaioa  1907^  eeotaln  aa 
interesting  account  of  precise  levelling  carried  out  with  the 

Ameriian  binocular  levul.  This  instrument  differs  from 
levels  of  the  ordinary  form  in  several  important  particula.'s. 
It  is  provided  with  a  second  telescope,  through  which  tht 
bubble  con  be  viewed  and  the  scale  reading  at  each  end 
of  the  bubble  observed  at  the  same  time  aa  the  staff  rsad> 
ing  is  taken.  The  advantage  of  this  is  obvious,  as  the 
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change  in  the  position  of  the  observer  between  the  two 
readings,  necessary  in  tlx?  older  form  of  level,  is  almost 
certain  lo  taus<'  some  shift  in  the  position  of  the  bubble. 
Ti>e  staiT  is  graduated  oo  one  face  only,  whik  the  telescope 
diaphragm  carries  three  horiaoAtal  wires  Imtead  of  tlie 
usual  single  on':.  1  he  two  outside  wires  are  equidistant 
from  the  centre  ono,  and  in  making  an  observation  all 
thr-.-  wires  are  read.  The  wvo-^^'xis  of  havii  t;  a  second 
set  of  staff  graduations  on  another  face  with  a  different 
aero  and  in  d;fT.^rent  units  is  thus  obviated,  while  the  three 
reMUngs  form  at  U-ast  as  effective  a  check  against  errors, 
■fld  are  more  rjpidly  performed  than  the  tu'o  required  on 
the  oilier  sy*!c;n.  The  American  instrument  pr«s'  iits 
additional  advantage  that  the  interval,  as  read  un  ttie 
Staff,  betm-een  the  wires  gives  a  measure  of  the  distance 
of  the  staff  from  the  ob'^rrvrr.  As  an  iUustratioa  «f  the 
precision  of  which  levcil  n;^  i,  now  capable  We  may  take 
the  Bombay-M.idras  line.  The  length  of  this  line  is  806 
miles,  and  the  closing  error  was  0-607  ^<M\.,  or  about 
i/ioo  inch  per  mile.  A  closely  comparable  figure  could 
be  derived  from  other  lines.  Taking  another  test  of 
precision,  viz.  the  difference  in  the  resuttt  of  two  obeemrs 
each  making  a  single  traverse  of  the  same  Snei  We  arrive 
at  a  figure  of  about  i/jo  inch  per  mile. 

In  our  issue  of  December  J-^  last  wc  briefly  alluded  to 
an  interesting  paper,  by  Mr.  \V.  G.  Reed,  jun.,  on  South 
American  rainfall  t}'pes,  recently  read  t>efore  the  Royal 
Meteorological  Society.  The  author  constructed  a  map  of 
very  large  size,  making  use  of  all  published  data,  and  from 
an  inspection  of  the  curves  it  was  seen  that  (generally 
speaking)  there  is  a  marked  division  of  the  rainfall  into 
the  following  itvc  types : — (i)  double  maximum,  including 
the  regfon  north  of  the  Amazon  and  west  of  Dutch  Guiana  ; 
(s)  maximum  early  in  the  year,  including  Guiana  and  the 
northern  pan  of  Brazil,  except  the  coast  region  ;  (3)  winter 
in.ixinium,  in  tiie  northern  coast  States  of  Brazil,  also  on 
the  west  side  of  the  continent  south  of  the  equator  and 
west  of  the  Cordillera ;  (4)  summer  maximum,  extending 
ov«r  central  and  southern  Brazil,  Bolivia  and  Paraguay, 
and  as  far  south  as  Buenos  Aires ;  (5)  rain  at  all  seasons, 
cmbraring  the  southernmost  States  of  Brazil,  Uruguay, 
e-nuth  of  B»<'nos  Air>-s,  and  east  of  the  Cordillera.  Small 
gr.iphs  ;ire  drawn  for  stations  exhibiting  j;<;r.-;!al  tvjKs  of 
the  annual  range  of  rainfall  applicable  to  each  of  the  large 
divisions.  The  author  also  compares  his  own  map  of 
riiasDtiat  rain  1.1  II  with  those  previously  published,  prefer- 
ence being  given  to  that  by  E.  L.  Voss  contained  in  Teftr- 
mamt'i  Jlfrffi/angen,  4907, 

Tiir.  I'niversity  of  Wlsion-iin  has  issued  an  account  of 
sonte  instructive  experinunts  on  numuring  which,  while 
not  new  in  principle,  will  be  of  v.ilu--  to  agricultural 
lecturers.  The  sandy  soils  of  northern  Wisconsin  are 
deficient  in  humus  and  in  nitrogen,  both  of  which  could 
be  applied  as  dung  or  purchased  organic  f  Mili  -rs.  It  is, 
howev-f-,  miirli  i  h.'.irv  r,  and  distinctly  more  effective,  to 
giro.  .1  .11))  lit  1,1  .11  the  soil  during  the  previous  year, 
and  then  to  plough  it  in.  TThe  New  Mexico  Agricultural 
Coltrgp  has  published  a  bulletin  describing  the  methods  of 
apple  culture  unSer  irrigation.  .Apples  '■'.:It  i^mi.v  iti  a 
great  variety  of  circumstances,  and  can  be  produced  in 
regions  lying  outside  the  old  apple  belt  if  methods  like 
irrigation  are  adopted. 

The  Elccirician  for  June  to  contains  a  supplement  of  160 
pages  devoted  to  the  applicationa  of  electridty  to  marine 
work.  Already  a  large  proportion  of  the  auxiliary  power 
required  on  a  modem  liner  or  battleship  is  supplied  elec- 
trically, but  the  electrical  engineer  looks  forward  to  the  I 
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near  future  when  ■Lrctrlciiy  will  play  an  important  part 
in  the  propuiiion  of  vessels.  Three  possible  syitems  of 
electro-iu'chanii  al  pr<>puI?:on  are  described  in  this  supple- 
ment. In  each  the  prime  mover  is  coupled  direct  to  one 
or  more  dynamos,  which  in  turn  drive  motors  on  the  screw 
shafts,  llie  great  flexibility  of  the  electrical  method  of 
transmission  makes  it  jjossiblc  to  vary  the  speed  of  the 
vessel  Iv-tvv'-rn  wide  limits  without  rurin;:i^  the  machinery 
.^t  low  elViciciKy.  I'lie  question  of  the  prune  mover  of  th; 
future  is  obviously  an  important  one,  and  several  of  the 

writers  of  the  articles  expect  the  oil  engine  to  diqilaoe  the 
turbine,  just  as  the  turbine  has  displaced,  or  radier  is  di^ 
placing,  the  reciprocating  steam  engine. 

\  SLW  petrol-electric  motor  omnibus,  constructed  by  the 
Daimler  Company,  is  illustrated  in  the  Engineer  for 
June  24.  Two  power  units  are  fitted,  one  at  each  side 
of  the  frame  under  the  seat  line,  each  capable  of  develop- 
ing IS  horse-powsr.  The  engines  are  of  Ibe  new  Daimler 
type,  with  crank  shafts  and  frames  extended  for  the 
dynamotors,  by  which  term  is  meant  an  ordinary  con- 
tinuous-current dynamo  wliich  is  also  used  as  a  motor. 
Each  dynamoior  is  normally  rgted  at  3  kilowatts,  but  has 
a  ^vc<and*talee  capacity  of  three  10  four  times  this  rating. 
It  is  stated  that  on  ordinary  greasy  roads  it  is  found 
almost  impossible  to  cause  this  new  omnibus  to  skid  or 
side-slip  to  any  appreciable  degri.-,  arid  notiiirif;  in  iIm 
nature  of  a  dangerous  side-slip  has  been  experienced  in 
5000  miles'  driving.  This  immunl^  is  attributed  to  the 
following  factors : — the  extreme  flexibility  of  the  double- 
unit  system ;  the  better  weight  distribution  obtainable  by 
the  construction  adopted;  the  di'-t:  ibutlon  of  braking  over 
the  front  and  rear  wbceU,  and  the  improved  methods  of 
braking  employed;  the  improved  co-«xbl  pivot  steering; 
and  the  comparadve  absence  of  unsprung  weight.  The 
total  weight  of  the  vehicle,  complete  and  ready  for  running, 
is  3  tons  9  cwt.,  the  regulations  altowing  3  tons  10  cwt. 


OLK    A-l  KOSOStlCAL    LOLL  MS. 

.Mkteorii:  \i  Howbav. — .Mr.  W.  F.  Denning  writes: 
"  .\dvices  iri.:i.  India  mention  the  fall  of  a  brillicuu  :ir  - 
ball  at  Bombay  on  the  afternoon  of  April  25  last,  at  4.15 
(standard  timej.  One  observer  says  the  meteor  flashed  oui 
three  tiin.^s  in  a  descent  nearly  vertical,  and  the  app<.'ar- 
aiuf  -sugg-a'  i  liLige  drops  r  I  lu  _  li  jin  a  Kontan  caiidl<j. 
.\  few  minutvs  i.uer  there  wa>  .«  sepuii  as  loud  as  one  of 
die  harbour  guns,  only  more  mullled,  and  the  iinpres<.;on 
was  that  a  big  mine  h.id  exploded  in  the  neighbourhood  ol 
Khandalla. 

■■  .\t  l.auovli  a  li.ud  rumbling  sound  startled  the  in- 
habitants, the  ':uni- ^  1.  111^  ihaken.  Looking  upward, 
people  saw  a  lo;ig  tin:!  line  of  smoke  rolling  from  the 
S.W.  to  N.E.  acro-s   lii  Further  reports  indicate 

that  the  fiery  ball  shut  up  iioni  the  direction  of  the  sun. 

■■  (Jile:  observers  at  Bombay  say  that  the  detonation 
resvnil'l-  I  a  blasting  operation,  heard  for  many  miles 
arouf!.!.  uvl  Listing  nearly  a  minute.  The  meteor  appeared 
as  1  whit—hn  ball,  and  it  left  a  long,  luminous  trail.  On 
strikui-  tI,.  ni, mi  t),,-  iir.:,;bay  Harbour  it  threw  up 
a  iijgh  tuluuiii  "I  w.it'T  ■■s'.ih  steam. 

••  At  Khandali  I  ,1  i  rritic  noise  was  heard  proceeding 

fri<ni  the  direction  ^^\  I'rwna. 

It  1^  1I  iul>;tu!  wni  ther  the  object  really  descended  in 
Bombay  lluiUoui,  us  one  observer  says,  thoiiijh  it  gave 
that  impression,  yet  it  evidently  fell  far  b  >i  imI  that  spot. 
Directed  from  the  S.E.  sky,  the  radiant  w.is  jirubably  in 
Leo,  but  til-  liijight  of  the  meteor  cannot  b-  pr.  i  sTy  ascer- 
tained Irom  the  data  available.  This  is  the  iliirJ  briliinnt 
meteor  seen  in  sunshine  during  the  last  nine  nionrh- 
Other*  were  reported  in  England  on  October  f»,  iqoo.  .md 

.M.IV  l<)IO. 

"  1  he  region  of  Leo  seems  to  be  a  prominent  one  for 
the  supply  of  unusual  meteors." 
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HALLt.'i  s  (  I  . Mi  l. —  In  Circular  No.  j  of  the  Transvaal 
Observat.ji  \  Mi.  Innt*  publislies  the  observations  of  the 
tail  of  \  V  comet  rerord^-d  by  himsflf,  Mr.   H.  K. 

Wood,  arnl  Mr.  W.  M.  Worssell  during  May  17-21. 
Small  sktttlics  showing  the  form  of  the  multiple  tail  at 
various  times  are  also  reproduced.  In  addition  to  the 
main  tail  thL-rt  were  two  fainter  glows  separated  by  some 
degrees  from  the  wain  stream  near  Fegasus,  but  re- 
approaching  it  in  the  neit'hbourhood  of  Aquila.  Quite 
une.\pectedly,  as  rtcoriJ' d  by  .  I'ayn  and  other  observers, 
the  r'  wnsnis  of  the  tails  ]>'.isisi  :d  in  the  eastern  sky  after 
the  .jiiv  t  liad  passed  the  e;i:  tl-.,  aiul  \\.  r^-  seen  each  morn- 
ing uniil  the  moon  snt'^rfered,  alter  -May  21  ;  but  it  wa* 
obvious  that  :1i  y  w  ;.j  gradually  fading  away.  On  the 
morning  of  May  20  the  tail  was  traced  to  R..A.  loh., 
dec.  5'^  S.,  150^  from  the  invisible  nucleus.  In  a  letter 
to  Mr.  Innes,  Mr.  H.  C.  Reeve,  of  Lorentzvillc,  states 
[h.u  at  5  a.m.  on  May  19  the  magnificent  main  tail  ex- 
truded to  th**  Milky  VV'dv,  .md  if:  .^tr^■^d.-^^t  shafts  w.re 
1  r  :Vr/lv   [      .irui  2i^^  '.irii;,  ^ivinj^         wlniN-  tin:  appear- 

ance of  a  huge  transp.iieiii  cunti  mio  wiia  h  the  earth  was 
rushing.  On  the  evening  of  M.iy  H)  the  whole  comet  was 
south  of  the  ecliptic,  yet  on  the  morning  of  May  ao  the 
original,  branched  tail  wau  ititl  west  of  the  CUn  md  north 
of  the  ecliptic. 

Mr.  Finlay  and  Prof.  Rudge,  at  Blor.mfontcin,  r'-port 
having  seen  a  rupture  of  the  taiit  near  AquiUi  take  place 
on  the  morning  of  May  18^19,  but  thii  wa*  not  recorded 

by  .Tnv  orhf  r  observers. 

P.horD^i  ,i|ihs  of  the  comet  were  taken  at  the  Transvaal 
( )1  t \  ituiy,  with  the  F-ranklin-.'Xd.TnTi  star  camera,  on 
■  \  ;y  possible  occasion,  and  are  to  ii-  rli^' ussed  in  a  suU- 
■;-.|U' lit  Circular;  one  of  them  is  i t'|nuJi!ced  on  a  platr 
iv!i;ili  viccompanies  No.  mJo  of  the  Astronomischc  Sath- 
tUhtcn.  The  chief  characteristic  of  all  the  photographs 
is  the  complicated  structure  of  the  tail.  Two  groups  td 
streamers  ar"  seen  on  either  side  of  the  axis,  and,  in 
addition,  t!i' i  ;irc  several  side  streamers  showing  kink> 
.ind  irregulariti&s ;  the  photographs,  in  many  point!^. 
1:1  le  many  of  those  taken  of  Morehouie's  comet  in 

T!ie  Astronomischc  \afhrUhlen  also  cnni.iir.s  noies  from 
sever.Tl  Continental  obs'^rvatories  genTaUy  confirming  th' 
results  already  published. 

In  the  Comples  rcndus  for  June  ;h  '.\'o.  25,  p.  l65<<i 
M.  J.  Comas  Sola  gives  a  resumi  nf  tji.  physical  observa- 
tions of  th<»  comet  m.ide,  visually  and  photographically, 
with  til:'  7v'^-i"ni  refractor  of  the  Fabra  Observatory,  during 
the  perifKk  lA  greatest  brightness  as  a  morning  and  as  an 
eveniii^'  ol>ji'ct. 

The  comet  began  to  be  perceptible  to  the  naked  eye,  at 
Fabra,  on  April  15,  and  the  length  of  th'  t.iil  whilst  near 
perihelion  was  about  50  million  k;loin<  trr<i  (3 1-2  million 
miles).  There  were  distini  t  tli.uicjijs  in  all  jiarts  of  the 
comet  aftT  its  inferior  conjunctioti  with  the  sun. 

Before  <  lUijun:  tion  the  tail  was  -'ll^'  bifurcated  and 

made  up  ot  nuinToti*  lont;  lilrtiiiints.  \>.i;hmit  knots  or 
-'i.up  bends:  M.  ^o!a  Ni:t;i;f~tv  liiat  '.his  simple  straight 
ifjp.  ir  an'>'  w.^is  tli»-  r:  s;)it  ■.if  VA>-  int'Mis.j  rupulsive  action 
fl  til"  -a;;!  wlillr  tti.-  (mart  w.r-  --ii  mar  to  it.  The  head 
wa-i  reiatively  small,  aliii  iuLih  sui rounded  by  very  feeble 
and  extfnsive  envelopes;  na  ;ivar.  inents  of  tla-  phulographs 
generally  give  i  io,of»o  km.  (nearly  70,000  miles)  as  the 
diameter  of  the  brightest  part.  Generally,  the  envelopes 
wftp  eccentrically  placed  in  regard  to  the  axis  of  the  tail, 
a  feature  which  was  very  marked  on  May  11.  The  nucleus 
was  very  bright,  and  if*  diameter  was  about  .'5500  km. 
I  nearly  2.'oo  miles). 

.\ffer  conjunction,  the  t.iil  u  ;i<:  r^of  hifurr.tt-d  ;  an  May  so 
it  was  like  a  brush  of  nurii.rius  short  l.a.rc.  ai:t|  from 
Mav  ;i  it  appeared  as  an  aigr'  tti  ,  wh  :  h  a  1  anw  modified 
from  day  to  day.  llie  bright  ji.irt  <>f  tl>  h  af!  was  larger, 
its  diameter  being  about  ifioai'o  km.  Mima-Hao  miles),  but 
the  fainter  envelopes  w  rf  rrdur*:!.  1  he  t  inleus  at  this 
time  was  very  small,  pr' il..>hilv  n.  t  :nore  than  1000  km. 
('"lis  miles)  in  diameter. 

Measurements  of  the  photographs  of  Mav  -^o  and  "^i 
indicate  that,  within  two  million  kilometres  of  the  nucleus, 
the  projected  matter  travelled  at  about  iT,  km.  per  sec.  In 
a  previous  note  M.  Sola  referri>l  to  proirdions  from  the 
head  into  the  tnW,  and  to  the  doublin|i  of  the  nucleus  on 
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June  2  ;  also  to  the  appearance  of  several  rapidly  moving 
condensations  on  June  4.  !!:■  n  av  su^^ests  that  thes* 
I  .'ippearances  were  a  si  rii  >  dI  i)ho-p!a ir-  ent  cmanatiun* 
which  seemed  to  lairtiiu'  nic  ,il>out  .M:iy  31,  and  coincided 
with  the  change  in  the  siiui  tur*'  of  il>:  tail.  Not  wishing 
to  state  definitely  the  nature  of  tn>  -  ■  •  /cc/a,  he  calls  thent 
globes,  and  gives  some  measuixs  of  their  apparent  distanc* 
on  June  4.  Taking  .1  mean,  he  finds  for  the  velocity  with 
which  a  nlohc  t .ceded  from  the  nucleus,  537  km.  per 
second.  .Ml  these  globes  appeared  to  vanii^  at  a  di»ta«c« 
of  al)out  25,000  kut.  from  the  nucleus. 

Odserv.«tions  of  Wisneckk's  Comet  (i90<jd).-~Ir  No. 
4420  of  the  Astronomischc  Sachrichtcn  Hcrr  K.  Prag'r 
gives  a  nuitiber  of  positions^of  Winnecke's  comet  obs'-rv<-d 
with  the  24-inch  refractor  of  the  Santiago  de  Chile 
Observatory  between  November  *  and  December  13.  1409. 
.At  all  times  the  comet  was  very  faint,  appearing  as  ■ 
circular  patch  of  light  o  /  in  diameter,  and  having  no  lail 
or  nucleui ;  after  U^ember  13  it  was  too  faint  to  be  «eeA. 

Colour  of  Comet  1910a  during  its  PasiKEUox 
Pass.\ge.— Observed  at  the  Transvaal  Obcervatory  on 
January  17,  the  great  comet  loios  was  near  the  senith, 
and  therefore  practically  free  (lom  the  cotour^absorption 
effects  of  our  atmosphere.  Mr.  Innes  records  that,  under 
these  condition*,  it  was  identical  In  colour  with,  and  almost 
indistinguishable  from,  the  pure  snowy-white,  alto-cumulus 
clouds  which  wefe  passing  at  the  same  time  (Circular 
So.      p.  21J. 


THE  INTERNATJaXAL  BOTANIC  COS GR ESS 
AT  BRUSSELS. 

'PUFRE  was  a  large  and  rrpre.senlative  gath'riiig  of 
botanists  in  Brussels  on  the  occasion  of  the  Inlcr- 
ntition.il  Botanical  Congrt  ss  on  May  14-22.  The  inaugural 
meeting  took  place  in  the  largp  rotunda  at  the  Boiai.ic 
dardens,  t  ut  tar  serious  work  ^af  th  -  1  ongress  was  c.irri'-d 
nut  in  the  >  lU'  dps  Fetes  in  the  grounds  of  the  F.xpositioii. 
The  imp!  r-an:  subjects  of  deliberation  were  furihtr  tam- 
sideration  ol  the  rules  of  systematic  nomenclature  and  .1 
series  of  propositions  on  phytogeographical  nomenclain-e. 
Ihc  rules  of  ':v<it''m.Tttr  nomenr!,Tturf  v.-hich  werf-  dr.iwn 
up  as  the  result  uf  ihi:  il  -lilna-.a'inns  of  tri-  \  ienna  C<>n^r*-ss 
in  1Q05  left  open  for  future  discussion  sp- rial  p'->ints  in 
relation  to  non-vascular  cryptogams  ami  pal.u'l"it.in\.  A 
number  of  sectional  committees  were  appuiiiied,  and  th?:r 
recommendations  foianeri  the  subject  of  debate  at  the 
rfc^nr  congress.  1  he  chief  matter  for  discussion  was  th'? 
starting  points  for  nomenclature  in  the  various  Rroup*. 
Was  the  date  of  publication  of  I.inn.Tu«'s  "  sp^cirs 
Plantarum,"  1753,  which  had  been  adoj  ;■  tl  as  :h» 
l>eginning  of  nomenclature  for  seed-plants  aivi  f  tns.  to 
Ik'  the  universal  startinj;  point  rincaighout  the  pl.mt 
kingdom,  or  would  it  be  preferable  to  take  the  datt  of 
publitation  of  later  systematic  works  dealing  with  the 
various  g;naps  <A  <ajlltilar  crvptogntns  ^ 

After  some  informal  discussion  .iinoni;  the  workers  in 
I  the  groups  in  tjuesiion,  a  seri'  <  of  retointia  nJations  was 
I  agreed  to  by  the  congress  I  la-  date  i75-\  w.as  accepf^d 
as  the  starting  point  for  tfiu  .M\cetozoa.  .\\gx  (exc^pt-r;; 
certain  groups  to  be  noted  b  luw  i.  Charace*,  Sphagn.a. .  ,< . 
H-'paticne.  and  Lichi»n«.  '1  tu:  i-xi-i  pttons  to  th"  c-  ral 
lul"  for  ihv  .MtJa'  w  rr  as  follows:  —  Drsm:Hs,  J.  Ra'f^. 
"British  Desmidie*,"'  1848:  Oedogoniatrj:,  K.  E.  Hirn, 
"Monographic  u.  Iconographie  der  Ocdo).;(>ninrf.:c,"  ir>oo: 
Noitocace.Tp.  M.  Uon  ont,  "  Nostocac^  hooiocyst^," 
1800.  and  E.  Ekiroet  and  Flahault.  "Noatocacfes  hMro> 

cy sties."  1 886-^. 

For  the  Fungi.  I-'rii  s  "  S'.  sirma  Myi  olotlinnn. "  |S;:-;,J. 
was  adopted  as  thi  p<iint  of  depai;u!e,  exiaptint;  for  the 
L'redinc.t,  Ustilaginr .v,  and  Gasterfimvreti  s.  whirh  it  was 
tigreed  should  date  .'.--om  Persoon's  "Synopsis,"  iSoi.  For 
Mosses,  Hcdwig's  "Species  Muscorum."  1801,  was  agreed 
upon.  In  order  to  retluce  to  a  minimum  changes  of  narr.es 
which  would  result  in  cases  where  an  early  date  was 
adopted  at  n  starting  point,  special  committees  were 
appointed  for  r.ach  of  the  large  groups  to  draw  up  lists 
of  noniina  conservanda,  or  names  of  genera  which,  from 
lung-established  use,  should  be  retained,  though  inadmis- 
sible on  grounds  of  strict  priority.   These  lists  wilt  be  put 
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before  the  iwxt  congnnof  1915  { in  the  monntime,  irarken 
are  reooounended  to  make  aa  Usm  changes  as  posiible  fram 
generally  aeemted  aomenclatare.  The  discunioa  of  a 
starting' point  ipr  tlie  nomenclature  of  Bacteria,  and  of  die 
Sehiaopigiiecaii  eieepting  the  Nostocacea.  was  postponed 
imlU  the  neat  congreae  «l  1915- 

A  useful  dedekm  waa  arrived  at  In  connection  with  die 
names  of  pleooiorphlc  fun^,  rtie  aueceeeWe  ttatea  of  which 
have  iMCfi  deeertbed  under  different  names.  It  was  agreed 
that  these  should  bear  one  gieneric  and  spedfie  name,  vii. 
the  earliest  given  to  the  state,  which  it  is  agreed  to  call 
Che  perfect  statei  on  conditton  that  tlUs  name  otherwise 
conforms  to  the  rulee.  The  "  perfect  state  "  is  that  which 
leads  up  to  tlie  ascua  {n  the  Aseomycetes,  the  basfdium  in 
the  Basidloreycetee,  dw  Ideutanore  In  the  Uredincae.  and 
the  spore  in  the  Usttlaginee.  The  adfitioB  of  figures,  in* 
eluding  microscopic  details,  isaa  recommended  when 
describing  new-  genera  or  sjp«cie8  of  ftm^. 

In  palsBobotany  some  diniculqr  has  arisen  from  the  use 
of  the  same  genus  name  for  recent  and  fossil  plants.  In 
order  to  reduce  to  a  minimum  changes  of  name  resutling 
from  this  caiue*  It  was  agreed  to  draw  up  a  double  list  of 
generic  namee  nAlcb  arc  to  be  retained  : — (i)  a  ttet  of  the 
generic  names  of  living  plants,  duly  pubfished  and  in 
general  use,  whldi  enter  into  oompetitioa  with  earlier 
names  of  foasll  genera,  such  as  Budclandia ;  (st  a 
similar  fist  of  generic  names  of  lonil  plants  which  com- 

Cte  with  earlier  homonyms  of  liiHng  plants,  which  have 
en  relegated  to  wnoojrnw.  In  order  to  avoid  the  future 
use  of  such  names  for  the  Bving  ^ant.  In  the  former  case 
die  name  of  the  living  plant  tahea  precedence,  in  the  latter 
(hat  of  the  fosdl. 

The  pakBobotanists  showed  some  disinclination  to  fall 
Into  tine  with  workers  in  descrlpdve  botany  generally  in 
making  use  of  a  Latin  diagnosis  when  describing  new 

Eera  or  species.  It  was,  however,  pointed  out  that  a 
jnosis,  gi^if  merely  the  important  diaracters  of  the 
fossil  In  question,  was  requirMl,  and  not  a  complete 
description;  and,  further,  that  such  a  diagnosis  rendered 
the  form  In  quesdon  far  more  widely  intelligible  than  a 
descriptieo  in  a  vulgar  tongue.  Those  members  who  were 
present  at  Vienna  1  n  1905  called  to  mind  the  difliculty 
eaporlenced  when  attem|Maog  to  limit  the  number  and 
variet>'  of  vul|gar  tonmiea  vmch  duntld  be  admissible  for 
th<r  diagnoaia  of  novelties.  It  was  agreed  that  a  Latin 
di.i^nosis  should  be  given,  vrtdi  the  recommendation  to  thr^ 
author  to  add  a  full  descriptloA  In  a  vulgar  tongue. 

The  last  matter  for  dlsnisaioii  waa  the  proposition  to 
add  to  the  list  of  nomina  CMuervanda  for  seed^lantt.  The 
original  list,  which  waa  agreed  to  hjr  ihe  \^enBa  Congress. 
«'as  admittedly  inooinpletet  but  aa  it  Imd  been  accepted 
and  used  for  five  yean  many  botanists  were  disinclined 
to  am<:nd  it.  A  Hst  of  additions  was  proposed  which,  if 
accepted,  would  have  upspt  again  changes  made  since  1905 
in  conformity  with  the  rules.  On  the  other  hand,  the  new 
list  contained  names  of  larg^  and  important  genera,  such 
as  Perseat  which  could  on^  ha  retaiiied  if  included  in  a 
Hal  of  Momfna  cowserwHwia  on  strict  grounds  of  priority 
they  are  inadmissible.  It  waa  decided  to  iwiovs  from  the 
list  those  names  of  genera  the  Induskm  of  wiildi  would 
be  subversive  of  diangea  already  made,  and  wkh  this 
important  alteration  the  adffltions  le  the  original  list  were 
agreed  upon. 

Dr.  John  Briquet,  upon  whom  as  Kapporteur.G<n<ra1 
Ims  falleo  the  brunt  of  the  work  of  the  section  of  systematic 
nemendature,  was  persuaded  to  eeadnos  In  office  for  the 
next  five  years  until  the  congnss  of  191}  • 

The  Vienna  Congress  lud  also  appointed  a  commission 
of  eniin'>nt  plnnt-fieo|^aphers  lo  draw  up  recommendations 
for  phvtogeographicat  nomenclature.  The  reporters  of  the 
oonunission.  Profs.  Flahault  and  Schroeter,  drew  up  a 
report  embodying  their  own  views  and  those  of  other 
workers  upon  v^ous  aspects  of  the  question,  and  also  a 
series  of  recommendations  based  on  the  consideration  of 
the  views  and  suggestions  put  forward.  These  recom- 
mendations  were  accepted  l>y  a  large  majority  of  the  com- 
mission, an  1  formed  the  subject  of  debate  at  the  congress, 
ft  was  Tr-<.i\gn\-iP.A  that  the  congress  should  not  attefl^lt  to 
paM  laws  or  rules,  but  merely  recommendations  supported 
by  reasoned  annotations.  It  became  evident,  however,  that 
a  gonrrnl  .ngref-mcnt  on  the  recommendations  as  a  whole 
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waa  not  likdy  to  ha  readied,  and  the  repoiters  therefore 
decided  w  put  before  the  oongrecs  only  those  recammenda> 
tions  upon  which  there  appesred  to  be  substandal  agree- 
ment. The  subrtanca  of  these  was  as  follows  :— 

(1)  That  every  author  should  explain  exactly  what  he 
understands  by  the  terms  he  uses. 

<s)  That  the  popular  names  of  units  of  vegetation  in  the 
various  languages  should  be  retained. 

(3)  That  the  prindpb  of  prioriQr  in  pbytegeographical 
terminology  is  inateissibte. 

(4)  That  a  poi/got  nrnonymic  dictionaiy  of  phytogeo- 
graphical  terminology  widi  bibliographical  references  should 
be  compiled  by  a  spedal  oonmission. 

(5)  That  Ihe  coknir  adieme  suggested  by  Prof.  Engler 
for  maps  of  tra]i$cal  vegetation  be  recommended  for 

'  adopdon. 

(6)  That  ecological  ptiytogeograiiiiy  may  be  deined  as 
the  study  of  the  nttdMismps  of  placrts  and  pbuiKom* 
mooities  with  Ihdr  environment. 

These  recommendations  were  carried  fteat.  can.  As 
regards  the  aoaaswhal  eentontieus  question  as  to  the  mean- 
ing and  definidoo  of  the  taw  terms  flsnf^ssoeintfon  and 
^Rf-/orm(i(<oit  whidi  have  come  into  use  to  dedgnste  the 
most  imporUflt  units  of  vegetation.  Prof.  Fbdtault  stated 
that  thsro  appeared  to  ha  gemnl  yeement  ki  considering 
the  aaxodanoH  as  a  indt  of  dafimia  Horisdc  oompodtion 
and  the  f«rmaHon  as  something  different  from  the  associa- 
tion. 

Though  it  has  net  resttitBd  in  the  estahlbdunent  of  a 
uniform  system,  the  work  of  the  commlsdon  has  been  of 
the  greatest  use  in  forcing  workers  to  think  about  tlie 
concepts  and  terms  they  employ  and  in  promoting  inter* 
national  eadunge  of  views ; '  tlie  promised  sjrnonymic 
dictionary  will  be  invaluaMe. 

An  invitation  to  the  oong^esa  to  meet  la  Lomhm  in  1915 
was  accepted. 

M  the  conclusion  of  the  congress  many  of  dm  members 
went  on  to  Berlin  to  vidt  the  new  Royal  Botanic  Garden 
and  Museum,  at  the  invitation  of  the  urector.  Piof.  Adolf 
Engler.  The  spacious  new  gardens,  with  the  commodious 
plant-houses,  museum,  and  herbarium,  iriuch  Imve  been 
arranged  by  Dr.  Engler  at  Dahlem,  fifteen  minutes  by  rail 
from  Berlin,  have  replaced  tho  older,  smaller,  and  lesii 
convenient  Institution  in  the  GnnwahlSlrasse,  Berlin.  A 
spedal  interest  ;\tt aches  to  the  gardens  and  museum  at 
Dahlem.  Stanin^  de  tuno  with  me  advantage  as  object- 
lessons  of  the  great  botanical  institutions  throughmit  the 
world,  Dr.  Engler  has  organised  a  garden  and  museum  on 
thoroughly  scientific  lines,  and  embodyh^  the  ideas  of  a 
great  systematist  and  plant-geographer.  It  was  a  great 
privilege  to  be  conducted  through  the  grounds  and  build- 
ings by  Dr.  Engler,  with  the  nelp  of  Prof.  Urban,  the 
assistant-director,  and  other  members  of  Ihs  staff*  and  in 
the  glorious  sununer  weather  whldi  prevailed  at  the  end 
of  May  the  gardens  showed  to  the  best  advantage.  The 
arrangement  is  strictly  sdentlfie  Sfld  edueadonat,  a  small 
space  only  bdng  devoted  to  mere  ornamental  gardening. 
A  large  portion  is  arranged  on  the  Unes  of  plant-geography. 
Here  we  find  a  representation  of  Qrpical  German  forest- 
land  and  other  Central  European  fonnadons,  and,  so  far 
as  space  and  dimatic  condidoos  permit,  Illustradons  of  the 
vegetation  of  widely  different  areas  both  in  the  Old  and 
New  Worlds.  A  most  striking  fssturs  is  die  Atelne 
section,  or  Alpinum.  Miniature  mountain  ranges  have  been 
thrown  up.  as  far  as  possible  to  scale,  and  rormed  of  the 
natural  stone,  and  planted  with  the  characterisdc  species 
and  plant  associations  of  the  mountain  area  in  question; 
an  attempt  has  al90  beMi  made  to  indicate  altitudinat  dis- 
tribution. The  student  Is  thus  able  to  make  himself 
acquainted  by  an  object-lesson,  to  some  extent,  at  any 
rate,  with  the  flora  of  the  Swiss  Alps,  the  mountains  of 
the  Caucasus,  or  the  Himalayas.  Miniature  Streams  and 
waterfalls  add  to  the  effect. 

.\nother  section  is  devoted  to  biology  and  morphologv, 
while  another  forms  a  systematic  teaching  collection,  with 
facilities  to  enable  the  student  to  work  at  the  pLints  on 
I  the  spot.  Medicinal  and  economic  plants  have  also  their 
section.  A  great  part  of  the  area  Is  devoted  to  the 
arboretum,  a  fine  collection,  though  still  young,  as  work 
on  the  gardens  was  only  begun  about  fourteen  vears  ago. 
The  plant-houses  include  a  fine  tropical  house  illustrating 
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a  "r-  p;  .1!  landscape,  with  a  wondrrful  lawn  of  Stlaginella 
Kraiisiiaiia,  and  forming  the  main  feature  in  a  four-sid'si 
series  of  smaller  houses  devoted  especially  to  aroiJs. 
tropical  dicotyledons,  tropical  orrhids.  other  tropical 
monocotyledons,  tropical  ferns,  various  ^nctulijiUs, 
Cactacca; — these  last  two  forming  a  particularly  tine  collec- 
tion— tropical  economic  plant*,  tropical  water  and  marsh 
planes,  (Jape  plants,  subtropical  Australian  planUi  and 
others ;  also  a  large  temperature  house  and  oumerouf 
culture  houses.  The  museum  contains  a  Rsaclous 
herbarium  and  a  number  of  fine  exhibition  galleries,  in- 
cluding sections  devoted  to  biology,  systematic  botany, 
pallMbotany,  plant-geography,  and  economic  botany,  also 
a  tection  iUiutrating  the  products  of  the  various  German 
colonies,  fo  adiBUMi  there  is  a  large  lecture  theatre,  a 
laboratoty,  and  a  nitmlwr  of  work-rooaM«  The  whole 
forms  a. magnificent  eaample  of  botanical  organisation  and 
eaterpriee. 

On  the  following  day  opportunity  was  given  for  vinting 
the  State  School  of  Horticulture  and  the  Hioluglcal  Institote 
ibr  Agrkultiire  and  Forestry,  t>oth  adjoining  the  Botanic 
Garden. 

An  interesting  and  enj<  >  '  le  meeting  closed  with  a 
pte.isant  excursion  on  the  VVannsee  to  Potsdam,  arranged 
by  the  Union  of  Systematists  and  Plant-geographers.  This 
included  a  visit  to  Sans-Souci  and  the  Royal  Park  and 
Oardeiis  under  the  guidance  of  Director  Fintelmann. 

A.  Ba  R. 


.l.V  EXGUSH  PHILOSOPHICAL  COXGRESS. 

Friday  and  Saturday  last,  June  34  and  35,  joint 
^  :.i  -  tlnj^s  of  the  Aristotelian  Society,  the  British 
PfTchtuogLtdl  Society,  and  the  Mind  Association  were  held 
at  22  Alb'rmarlc  Street,  London,  at  which  subjects  of  wide 
philosophical  and  psychological  importance  were  discussed 
before  large  and  interested  audiences.  The  disct;ss:oii'i 
Were  based  upon  papers  previously  printed  and  circiil  iiiiij 
among  the  members  of  the  several  societios.  On  l-rlflay 
afternoon  the  problem  of  "  Instinct  and  liitcl-igcncc  "  was 
consid';;  id  on  the  b.isis  of  p.ipers  by  Messrs.  C.  S.  Myers, 
C.  L\o\d  Morgan,  H.  V\ildon  Carr,  G.  F.  Stout,  and 
Win.  MrDiiugall;  Saturdav  morninj^  waS  devotfd  to  thi' 
discussion  of  the  question,  "  Are  Secondary  Qtialitif";  Inde- 
pendent of  rVrcL-ption  ?  "  on  the  liasis  of  pai>ers  by  .Messrs. 
T.  Percy  Nunn  .Ti-d  K.  C.  S.  Schiller;  and  the  congress 
was  brought  to  a  cloie  on  Saturd.ny  afternoon  with  papers 
on  the  nature  and  development  oi  attention,  by  Mr.  G. 
Dawes  Hicks  ;  the  *'  faculty  "  doctrine  :  outline  of  some 
experiments  on  school  children  in  relation  to  this  doctrine, 
by  .Mr.  W.  H.  Winch ;  and  some  observations  on  the 
sesthetic  appreciation  of  colour  comlMnationa,  fay  Mr.  £■ 
Bullough. 

I.— ^jMJfnef  tuti  InulUgettee. 

Dr.  C.  S.  Myers  maintained  tli.-  •, '('.v  t!i;i:  iMsiIiiLt  .md 
intelligence  are  inseparable  in  .ill  Ijrms  of  mental  activity, 
animal  and  human  rilike  ;  tliat  they  are  respectively  the 
objective  and  subjective  aspsjtis  of  the  same  thing,  viz. 
mental  process  in  general  and  in  its  various  particular 
manifestations ;  an*!  th;it  inttinctive  behaviour,  while 
characterised  by  ne  <  hnninn  in  i:s  ohj^  rtivc  aspect,  is  from 
the  point  of  view  ol  the  e.vperiencing  subject  characterised 
by  tinalibm.  He  criticised  the  two  assumptions  common'y 
made  with  regard  to  instinct  as  .•»  form  of  mental  process 
distinct  from  intelligence,  viz.  that  in  instinctive  behaviour 
as  sucii  there  is  no  awareness  in  the  individual's  conscious- 
ivjs*  of  the  end  to  be  achieved,  and  that  such  behaviour  is 
lixid  and  from  the  beginning  perffct.  He  pointed  out 
that  an  instinct  is  to  be  distinguished  from  a  mere  reflex 
or  chain  of  reflexes  by  (i)  a  feeling  of  activity,  and  (3)  a 
vague  awareness  of  the  result  of  the  instinctive  action 
hrlore  the  action  is  actually  performed,  both  characteristics 
b-  :rig  pr-s'-nt  in  the  very  first  manifestation  of  tlte  instinct. 
Th«se  rudiments  of  conation  and  meaning  are  easential 
constituents  of  any  activity  deserving  the  characterisation 
'*  instincttve."  Observations  of  instinctive  activUiea  in 
insects  and  other  animals  do  not  justify  the  view  tftat  Sttch 
activiti't  are  '*  n^'    t  the  vrrv  first  time,*'  Or  that  they 


exhibit  undcviating  uniformity;  "even  arts  arc  capable  f^i 
learninsi  from  their  elders,"  and  this  power  is  gcrsraUy 
1 '■^^.i.'-d' J  .IS  .1  s^i^n  u:  .ri'  ilij^  '.'K  The  conmion  \  :t:w  thit 
man  ii  is  few  inslint'. ^  eomp.ired  with  the  lower  animaii 
is  par-.ly  .jLCOunlablc  f*  r  I  v  the  fact  that  "  he  is  n*v*r 
aware  tiiat  he  is  .nrt  l;  insiinrtively."  His  inner  OC  Siii>- 
jective  acquainta:iL-<  v.  :i:i  thu^ :  icliirities  proDOuncca  then 
to  be  of  the  nature  ol  inteJi>gence, 

Lastly,  from  the  more  general  points  of  view  of  evolu- 
tion and  philoeopby.  the  iinaJistic  interpretation  of  the 
evolution  of  mind,  and  indeed  of  the  entire  universe,  is 
the  necessary  complement  and  essential  correlative  of  the 
mechanical  mterpn  rat  on,  if  our  tlKNi^C  is  to  be  saved 
from  (hat  pure  abstraction — purposeless  mech.mism. 

In  ectic'usion.  neither  are  instincts  identifiable  with 
refltfet,  nor  do  they  form  a  third  class  in  addition  to  tbote 
of  re6exes  and  intelligence.  Summing  up  in  Dr.  Myers's 
own  words : — "  According  to  mj  view  and  my  use  of  the 
words,  instinct  regarded  from  within  becomes  inteDiJKnCT; 
IntdtijEence  tcfsnled  from  without  becomes  tosttact. 

Pm.  Lloyd  Morgan  agreed  with  Dr.  Myers  so  far  as 
to  admit  that  the  two  factors,  instinct  and  intelUgeaee, 
"  are  present  in  the  most  intimate  relationship  throughoat 
very  nearly  the  whole  range  of  animal  behaviour  as  "t- 
hibited  by  those  organisms  in  which  thr  central  nervott? 
systr  iii  h.is  r' nrhed  a  sufficiently  high  level  of  d»velop- 
mcni  ai.d  diltttentiation  to  justify  the  use  of  the  word* 
'instinctive'  and  'intelligent.*"  In  his  view,  "the 
instinctive  factors  depend  entirelv  on  how  the  nervous 
system  h.is  been  built  up  throu^li  liT'd:"./  under  that 
mode  of  racial  preparation  whicli  we  caJl  evolution  ;  intelli- 
gent behaviour  d  p'ln-!^  i.'s  '  on  how  the  nervous  system 
has  been  modified  aid  n^ruid'^d  in  the  cours<"  of  thjt 
individual  preparation  w-   call   the   acquisition  of 

experience."  (Dr.  Myers  suggested  in  the  course  of  the 
discussion  that  this  was  genetic  rather  than  psiydiologSeal 
analysis.) 

Prof.  Lloyd  Morgan  illustrated  his  views  by  mean*  of 
a  somewhat  detailed  account  of  the  experience  of  a  young 
moorhen  chick,  and  gave  as  a  brief  definition  of  instinc- 
tive behaviour,  behaviour  which  is  "  practic.-«lly  serviceable 
on  the  occsdon  of  its  first  performance."  thus  includiag 
within  its  scope  reflex  action  so  far  as  this  is  .nrcompanitd 
by  consciousness.  He  also  referred  to  the  behaviour  ti 
the  Yucca  moth,  and  to  the  stinging  of  prey  by  the  solitary 
w.isps,  as  instances  of  instincts  perTorraed  once  only  in  die 
lifeume  of  the  ii^^duat,  where  learning  by  intftatioai, 
Ac.,  was  impossible.  He  considered  that  the  eiemeat  of 
intelligence  supervened  in  oric^naDy  instinctive  befamrieur 
by  the  introduction  of  meaning  "  through  "  factor*  of 
revival,'*  though  he  empharised  the  fact  that  "  this  i* 
every  whit  as  much  the  outcome  of  the  innate  potentially  of 
the  moorhen  as  the  originally  instinctive  performance.** 
If  instinct  be  identified  with  innate  potentiality,  all  Intelli- 
gent behaviour  -nvolv,^?  .m  instinctive  element. 

Mr.  H.  Wildon  Carr  considered  the  problem  from  the 
philosophical  standpoint.  ;inJ  gave  a  detailed  exposition 
of  Bergson's  views,  which  he  supported  by  arguments  for 
tlv  nio'it  part  metaphysical.  c  t'-.i-;j?d  to  identify  natural 

dispositions  or  f''nd''nr!P5  wirh  instinct,  and  for  this  reason 
found  himself  unalMe  to  .T^jree  with  Dr.  Myers's  vi»-w.  He 
emphasised  the  contrast  h-twet-n  th»  very  romplicat^d 
initinctive  activities  of  ants.  li':e=,  olr..  many  of  "A-liich  can- 
not by  any  possibility  have  b«'en  learnt  by  indiv-du.d  experi- 
»:nte,  and  the  more  pronounced  ca-vs  of  inteJIif^'^m  •-'  jn  man. 
.ind,  rrmindin;;  his  audience  that  "  instinct  r\nd  in:ellig»'nfe 
are  not  <il>s  rv.^bic  farts,  but  interpretations."  procrd'd  to 
show  how  the  two  terms  represent  two  distinct  lin*^  of 
•^volution  of  animal  life,  along  each  of  whieli  ther--  :<  ro 
he  found  no  tendnnry  towards  evolution  in  the  directioo  of 
the  other,  .\long  one,  instinct  evolves  at  Ae  expense  of 
intelligence ;  .ilong  the  otlier,  intrlligence  evolves 
expense  of  instinct.  "  The  fundamental  difference  :«  c:--' 
of  kind,  and  ties  in  the  mode  of  apprehension  of  xea&tv, 
and  the  kind  of  knowledge  that  serves  the  activity  Of  eack 
ft  is  this  essential  difference  that  aceounts*  for  the 
degree  of  censdousnecs  or  ttneoasciousnecc  plastrdry  or 
fixity  tluit  characterises  each,  and  not  «fre  vtrso.  ...  It 
is  not  a  scientific  but  a  metaphysical  distinetfoit.  wbhh 
rests  on  a  criticism  of  the  nature  and  limitations  of  int^ 
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Ili.iujI  and  instinctive  knowledge."  li.iLll:j<ericc  is  a 
knowledge  of  the  relations  of  things,  instinct  is  a  direct 
icMicht  into  their  inner  nature.  Bergson  has  employed  the 
word  "  sympathy,"  in  its  technical  sense,  to  represent  this 
kind  of  knowledge.  In  Mr.  Carr's  view,  mechanism  and 
hnalism  aie  mutual  contradictions,  resulting  from  the 
limitations  of  merely  intellectual  knowledge. 

Prof.  G.  F.  Stout  agreed  with  Dr.  Myers,  as  against 
Prof.  Llo^'d  Morgan,  that  every  instinctive  action  as  such 
is  determmed  by  intelligence,  for  the  reason  that  the  very 
first  performance  of  an  instinctive  action  involves  intelli- 
gence. ."Xdopting  provisionally  Prof.  Morgan's  own 
criterion  of  intelligence  as  *'  learning  by  experience,"  he 
showed  that  the  learning  must  take  place  on  the  first 
occasion  and  not  on  the  second  (where  the  second  is  the 
presentation  of  a  situation  similar  to  that  of  the  first,  but 
to  which  the  animal  reacts  in  a  different  way  owing  to 
its  previous  experience).  "  On  the  second  occasion  the 
'•esson  is  utilised ;  but  in  order  to  be  utilised  it  must  already 
have  been  learned."  Unless  there  is  mental  reference 
beyond  the  immediate  present  there  can  be  no  intelligence, 
but  such  reference  cannot  be  furnished  by  mere  revival  of 
past  '.  vp  r;.  lice  itself  lacking  reference.  Conation,  or  the 
ffit  ti  ndc-ncy  towards  an  end,  which,  equally  with  the 
(o^jiiliiv.?  aspect,  is  present  in  the  first  performance  of  an 
ifisiinctivc  act,  forms  the  basis  of  attention  and  Initiative 
which  contributes  to  the  "  future  reference  "  abov<--m':ii- 
ttoned,  and  also  definitely  marks  off  instinctive  action  from 
ii'.-r.:lv  refle.x  action. 

I'rof  Stout  rejected  .Mr.  Carr's  view  that  instinct  is  a 
p'culi.ir  way  of  knowing,  distinct  from  intelligence,  his 
reason  being  that  he  could  "  find  nothing  in  the  mstinctive 
behaviour  of  animals  which  cannot  be  accounted  for  by 
the  combination  of  certain  purely  biological  adaptations 
with  psychical  processes  marked  by  intelligence  funda- 
mentally akin  in  nature  to  all  other  intelligence."  He 
sided  with  Prof.  Morgan  against  Dr.  Myers  In  thinking 
that  use  of  the  term  instinct  should  not  be  extended  to 
cover  all  cases  of  inherited  nervous  organisation  condition- 
ing the  development  of  intelligence,  but  that  the  word 
should  be  used  "  to  mark  off  a  distinct  kind  of  connate 
endowment,"  vii.  congenitally  definite  modes  of  behaviour; 
but  he  supplemented  Prof.  Morgan's  criterion  of  definite- 
ness  (definite  enough  to  be  "  practically  serviceable  on  the 
occasion  of  its  first  performance  ")  by  saying  Hhat  tfie 
congenital  definitencss  referred  to  was  "  a  deifinitenesa  Rich 
as  would  require  to  be  explained  as  the  result  of  learning 
by  experience  or  conscious  contrivance,  if  it  were  not 
directly  provided  for  by  inherited  constitution  of  the 
nervous  system,  .is  determined  by  the  course  of  biological 
development."  Wh.it  non-in8tinctiv<'  congenital  endow- 
ment provides  for  is  "  a  special  capacity  for  acquiring  skill 
and  knowledge,"  itself  dependent  on  iiT.i'T<s.t  aisd  retentivc- 
ness.  It  IS  nmrked  endowment  in  tliis  direction  which 
distingui.shrs  genius  from  ordinary  ability. 

In  Stout's  view,  instinct  "  is  mainly  c  nfin.  .1  to  animal 
life,  and  in  the  life  of  animals  it  has  a  two  (dd  function. 
On  tlic  one  hand,  it  is  a  substitute  for  learning  by  exprri- 
encc.  On  the  other,  it  has  an  educative  value  as  a  con- 
dition of  learning  by  experience  ;  it  has  this  value  inasmuch 
as  it  provides  an  animal  with  the  experiences  which  are 
useful  to  it.  and  thus  enables  it  to  learn  just  what  it 
reqt^ires  to  learn.  In  the  case  el  human  beings,  this  func- 
tion of  instinct  is.  in  the  main,  superseded  by  instruction. 
All  that  cither  instinct  or  instruction  can  do'  is  to  supply 
appropriate  experiences.  How  this  material  wiU  be 
utilised  depends  on  other  factors." 

Mr.  William  McDouigaU  found  himself  for  tbe  most  part 
In  close  aKreement  witti  Or.  Myers  and  Prof.  Stout.  He 
regarded  instinctive  processes  and  intelligent  processes  as 
of  essentially  similar  n.iture.  as  involving  the  same  fund.i- 
mental  modes  of  mental  activity,  but  considered  that  "  we 
can  property  and  usefully  distinguish  between  mental  pro- 
cesses that  are  conditioned  wholly  or  mainly  by  innate 
dispositions  on  the  one  hand,  and  on  the  other  hand  such 
as  are  conditioned  by  dispositions  that  have  been  largelv 
built  up  through  the  experience  of  the  individual,"  and 
that  "  the  words  instinctive  and  intelligent  may  properly 
be  used  to  mark  this  distinction."  He  Objected  to  Stout's 
toe  of  the  designation  intelligent  for  everv  proces*  which 
b  «|aUe  «r  producing  modification  of  innately  determined 
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modes  of  beliaviour,  even  when  such  modification  is  not, 
as  a  fact,  brought  about.  Intelligence  is  only  operative 
when  a  modirication  is  effected.  Ihus  the  Yucca  moth., 
laying  its  cgg»  in  the  Yucca  flower  on  a  single  occasion 
in  its  life,  may  be  said  to  perform  an  act  which  is  purely 
instinctive,  having  no  admixture  of  intelligence.  Prof. 
Bergson's  view  of  instinct,  presented  by  Mr.  Carr,  is  not 
supported  by  the  facts.  The  work  of  Dr.  and  .Mrs. 
Peckham  on  solitary  wasps  has  shown  that  instinctive 
activities  are  far  from  being  perfect  and  invariable  in 
nature,  and  that  tfiey  may  be  CMDbined  with  a  (seemingly) 
high  degree  of  intelligence.  In  Ammophita  the  capacity 
for  acquiring  and  acting  upon  detailed  knowledge  of 
locality  is  found  developed  to  an  extraordinary  degree. 
Ihis  develoinnent  of  intellect  is  all  the  more  remarkable 
when  we  consider  at  what  a  disadvantage  the  higher 
insects  are  placed  compared  with  the  higher  mammaU  in 
being  deprived  of  all  the  advantages  for  training  of  the 
intelligence  given  by  a  period  of  youth  (play,  3ic.). 

Bergson's  use  of  the  term  sympathy  does  not  seem  very 
appropriate  or  helpful  in  many  actual  cases  of  iaetlnclive 
activity,  e.g.  that  of  the  paralysing  wasp. 

Mo\d  .Morgan's  view  that  the  strictly  mechanical  inter- 
pretation of  natural  processes  is  the  only  one  permissible 
to  science  forces  him  to  the  identification  of  instinctive 
action  with  compound  reflex  action,  and  cause*  him  to 
ignore  the  extreniely  important  conative  character  csUbited 
by  the  process. 

The  criterion  of  being  "practically  serviceable  on  the 
occasion  of  its  first  perfomiance  "  is  not  sufficient  to  marie 
off  instinctive  activity  from  reflex  action  on  the  OM  hand, 
and  from  intelligent  behaviour  on  the  other. 

The  small  part  assigned  by  most  psychologists  to 
instincts  in  the  development  and  functioning  of  the  human 
mind  is  surprising  and  difficult  to  understand.  Especially 
is  this  the  casfl  with  regard  to  Prof.  Stout's  system  of 
psychology,  and  its  explanation  would  seem  to  be  that 
Stout  limits  th  application  of  the  term  instinct  to  forms 
of  mental  jirnr  expressed  through  innately  coordinatal 
motor  mechanisms.  **  Now  all  our  mental  processes  mani- 
fest themselves  through  the  agency  of  preformed  motor 
coordinations,  innate  or  acquired.  For  Stout,  then,  as  for 
me  (McDougall),  instinctive  process  can  be  marked  off 
from  other  modes  of  behaviour  only  by  reference  to  the 
origin  of  some  part  of  its  conditioning  factors  in  the  innate 
constitution  of  the  organism,  fur  Stout  the  innate 
factors  by  which  it  is  marked  off  are  the  motor  mechanisms 
only  by  which  the  mental  process  manifests  itself  in  bodily 
movement ;  for  me  they  are  also  and  chiefly  the  innate 
disposition  by  which  the  whole  instinctive  mental  procfi 
is  conditioned."  The  specific  conativc  tendency  exhib  t'd 
by  each  instinctive  process  is  a  far  more  important  and 
charaeteiiBtfc  feeture  of  the  process  than  the  operation  of 
innate  motor  coordinations.  The  only  reasoo  why  Stout 
selects  the  latter  rather  than  the  former  «•  the  differentia 
of  instinctive  process  is  "  because  the  Itiore  essential 
feature,  the  sptv  iic  conntive  tendency,  corttlntiet  tO  reveal 
itself  at  all  levels  of  mental  development  and  throughout 
the  life  of  the  human  mind,  while  the  innate  motor  factor 
comes  clearly  into  view  only  in  instinctivi^  prcwessrs  that 
arc  relatively  pure." 

Another  characteristic  of  purely  instinctive  activity  which 
Stout  has  failed  to  note  is  the  existence  of  an  unmodified 
innate  pcTceptu.il  disposition  which  conditions  the  |)-'rc<!p- 
tion  evoking  the  instinctive  reaction.  Such  innate  per- 
ceptual dispositions  continue  to  be  active  in  the  adujt 
human  mind,  though  undoubtedly  modified  and  differenti- 
ated throu}.;h  experience. 

McDoug:ill  suntntarised  his  view  of  instinct  .ns  follows  :  — 
"  A  typic.i'  example  of  a  purely  instinctive  action  implies' 
the  existence  in  the  Creature's  innate  constitution  of.  first, 
a  specialised  perceptual  disposition ;  secondly,  a  Specific 
conative  tendency  that  is  excited  when  this  perceptual 
disposition  is  playeil  upon  by  the  appropriate  sense* 
impression  ;  and,  thirdlv.  some  coordinated  system  of  motor 
channels  throujjh  which  the  conative  tendency  works 
towards  its  satisfaction.  The  three  things  bekjng  together  : 
each  implies  the  other  two:  each  can  subserve  tlie  life  of 
the  organism  or  of  the  species  imly  in  conjunction  with 
the  other  two :  all'  three  together  constitute  a  functional 
unit  which  is  transmitted  as  such  from  generation  to 


Digitized  bii-Google 


538 


NATURE 


[June  30,  1910 


ner.ition ;  and  lo  such  a  functional  unit  of  thf  inn;ite 
.onstilutioti  only,  and  to  no  pnrt  of  it  alone,  and  tO  no 
other  fact  cr  I- .,turr  <,i  th._'  o,-;.,nic  world,  can,  I  fubmit, 
the  name  insunct  be  properly  .i]>[il!»d." 

11.— /Ire  S>econdaty  Qualilict  Independent  of  Perception? 

T,  Percy  Nunn  maintained  in  his  pap«r  "  (i)  that 
boih  primRry  and  secondary  qualities  of  inatcrTal  bodies 
are  really  in  dicoii  whether  anyone's  senses  perceive  them 
«r  no  ;  (»)  that  tlwy  exist  as  they  are  ptrceived ;  and  r,) 
that  iensations,  as  mental  entities  exercising  a  representii- 
tiw  lunctioa,  attd  not.  therefore,  be  postulated."  H" 
attacked  the  view  that  there  are  elements  in  experi- 
ence (e.g.  tooth-ache)  whose  being  consists  "  onlv  in 
being  expel  ienctd,"  and  these  are  therefore  psvchical  in 
nature,  ahowinf  how  the  (false)  b.  :i.  f  i.i  their'  psvchical 
To  place  of  this  view  h  ■  ;i(ivr.i  v.ed  a  form  of 
the  the<W7  of  realism  which  he  consiil. nd  to  be  more 
consonant  with  the  facts  of  science  anJ  inim.diate  experi- 
ence, »aA  which  mvolved  the  thes.  s  :iHov. -m  titioned.  He 
devoted  much  space  to  the  consideration  of  the  probleir* 
of  error  and  Illusion  as  they  appeared  from  this  point  of 
view.  *  r- 

l>f.  F.  C.  S.  Schiller  criticised  Dr.  N'unn's  theorv  of 
realism  from  the  point  of  view  of  pragmatism,  and 
•ndeavoured  to  show  that  all  his  arguments  were  ba^r-d 
upon  pragmatical  postulates.  He  also  considered  critically 
'he  •eoses  in  which  the  words  independ.  „i.  cxtranientai. 
'f         ""^  J*""  paper,  and  to  what  extent 

on«  ««i>lit  be  rqearded  as  a  met^ysi*  ..I 

III- — Psychological  /':i/>tri, 

I^rof.  G.  Dawes  Hicks  criticised  the  views  of  attention 
which  made  it  either,  on  the  one  hand,  "  a  uniqu'* 
f.ncultv  '•  or  •'  mode  of  mental  energy  "  havintf  present.i- 
tions  for  Its  objects,  or.  on  the  other  hand,  a  propertv 
r>t  th-.  presentations  themselves  regarded  as  independent 
..nd  interacting  with  one  another.  He  advocated  the 
treatment  of  the  problem  of  attention  from  the  genetic 
!K.:nt  of  view,  and  urged  that  the  attempt  should  be  made 
to  form  some  conception  of  the  conditions  under  which 
atrefitioM  bfcame  possible  in  the  primitive  mind.  .^fJer  a 
.  onsidr  ration  of  the  various  factors  influencing  the  atten- 
tion process,  such  .is  feeling-tone,  intensity  of  Stimulus, 
.Vc  .  he  traced  the  gra.lual  Arowth  of  vohintaty  attention 
and  indicated  the  relation  of  attention  to  willinfl  and  to 
trv  consciousness  of  self. 

Mr,  W.  H.  Winch  distvi  v.  the  value  of  the  **  facultv 
doctrine  "  in  the  light  of  exp«>rimental  results  obtained  in 
the  investigation  of  difTerrnt  forms  of  memof)-,  accuracv, 
A< .  ihe  results  of  investigations  into  the  transfer  of  pra'c- 
l;ce  effects,  in  which  the  method  of  "  equal  groups  "  wa< 
.  mploycd,  were  |{iven,  and  w-re  shown  to  prove  slight 
tr.insfer  in  thc  domain  of  iiiTiaorv,  but  none  in  that  of 

■  uracy.  the  improvem'^nt  in  the  allied  function  bring  so 
"inall,  even  in  the  former  case,  compared  with  the 
improvement  in  the  medium  of  training  itself,  as  to  make 
I balance  of  evidence  n^ialnst  the  "  faculty  doctrine." 

Mr.  I-..  Buliough  described  a  series  of  observations  made 
on  .1  large  numb--r  of  individuals  as  to  their  preferences 
for  colours,  when  >-rn  in  pairs,  and  the  reasons  given  bv 
tiip  subjects  themselves  for  such  preferences.  The  two 
ni-thods  of  (A)  -ppi  . , -..TlMn  and  (B)  production  wer» 
.  .nptoyed.  and  t!i.  n,  .:,,  ,!  us*-d  was  coloured  silks.  Thp 
wihj.-cts  were  found  to  belong  to  the  following  "  percep- 
!iv.  types  '•:_(„>  objective  tvpe  ;  (b)  "  physiologicar ' 
type;  (t)  ••  character  "  type;  (d)  associative  type.  Definite 
rehfions  WW  shown  to  exist  between  these  perc-ptive 
t>pes  and  the  various  criteria  of  preference  or  rejection  of 
pairs  of  colours,  such  as  *'  bahmce,"  "  unification  and 
UKMciation. "  "  consonance  and  dissonance,'*  Ac. 

The  societies  dined  together  at  the  Criterion  Restaurant 
on  Fniay  evening.  Prof.  W.  R.  Sorley  being  in  the  chair. 
In  the  course  of  the  after-dinner  speeches  the  important 
suggestion  was  made  by  Prof.  S.  AWander.  and  accepted 
with  aeclamation  by  the  company,  that  the  Aristotelian 
sm  lefv  »^l>oul<l  strive  to  become  the  representative  societv 
<'f  hi „! L.;i  philosophers,  much  as  the  Chemical  Society, 
the  Physical  Society,  &c.,  represent  English  science  in 
tho«»  subjects.  Wtt.uAM  Brown. 
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THE  MOTION  OF  THE  MOON. 

'T'llK  .Imt'iidii  Journal  oj  s,  i,  nr<  lor  June  contains  an 
interesting  article  in  wliich  Prof.  E.  W.  Brown  dis- 
cusses possible  causei-  lor  the  vnn:  uf  .lyreenient  b«  twer:N 
the  moon's  observed  motiun  .iiid  tlv_or\.  In  his  s»-c('nd 
section  Prof.  Brown  ^uiiini.uy  uf  tlv  se  outstanding 

discordanrfs  : — (i)  a  sevul.ir  .itcvln .i:io;i  2'  greater  th.in 
that  dj-  :<(  thc  change  of  ui^i ntrkily  of  the  <;arlh's 
orbit  luuiid  the  sun ;  (2)  a  term  of  300  years'  period  and 
coeiFicicnt  ij*;  (3}  a  term  of  6a  years  period  and  co* 
eiTicient  2'. 

'I'he  secular  aifjl'-i,i:lon  '.i  usj.illv  axribcd  to  tidal 
friction.  Prof,  Bmw:!  tfnisiflers  iL-rljin  In  puthf-sps  as  to 
the  origin  of  tht  tI; i- ••■iuinJiLri-y'jLir  Jfrni.  ll--  -.ikes  no 
further  nolii-e  of  the  <:\\y-yraT  tLrin.  It  is  quite  pos^ibl', 
hoW'  vir,  tli.i:  tht  ^iLiit  uili  be  ultimately  revealed  bv  th^ 
term  of  siiuitr  r  [>•  r'Cvl,  for  if  assum'-  thnt  the  fore- 
I  required  fur  ih"  two  ti niis  v.irv  as  ilr:  c  Hl'tlcients  and 
j  inversely  as  tii),  squait  of  ilif  pi  riods.  it  appears  that  the 
force  required  for  the  smaD'-r  trrm  is  the  larger;  moreover, 
the  period  of  the  sixty-year  [•■nn  i<?  alr^ndv  krso^vn  with 
a  smaller  percentage  of  error,  and  ih'--  ii>  \t  f-  .v  vears" 
observations  will  accentuate  this  considcr.i:ii):i  ;n  its  f.ivour. 

The  fourth  section  of  ttie  paper  lays  down  the  funda- 
mental rule  which  controls  this  detective  problem.  .\n\ 
'  hypothetical  cause  must  be  d;smisv.ii  from  consideration 
I  that  would  produce  a  motion  in  either  perigee  or  node 
abo\e  thirty  seconds  of  arc  in  a  centv:ry.  liere  Prof. 
Broft  n  is  at  least  as  cautious  as  there  is  any  need  to  be  ; 
he  might  have  said  fifteen  seconds  instead  of  tliirtv. 

The  sixth  section  dismisses  from  consideration  the  ficure 
'if  Jupi'..  r,  ti-..-  f  iniivilrili\-  .  tT' ct  of  th<;  asteroids,  and  light 
pressure.  Impi  1  (•  -  nns  ri  the  calculated  theory  seem  to 
Prof.  Brown  inr>  n,  r  ^  ,1:  .  .ind  tHose  who  have  followed 
hi':  work  will  .igr-     with  liiin. 

The  seventh  <e.  tiou  rnivr  .;  ;he  hypothesis  of  an  equatorial 
ellipticity  in  'h-'  in's  figure.  There  is  no  direct  evidence 
of  such  an  el  I:  |i' ii  ity .  and,  moreover,  it  becomes  necessarv 
to  assum"  that  the  period  of  rotation  of  the  sun  mu5t  be 
of  .)  length  that  can  be  specified  to  its  hundred-thousandth 
p.irf.  It  is  true  that  this  pt^r'.M  lies  between  th'-  extreme 
v.-ilues  that  hjive  been  deti  rrninr/)  from  observation  of  the 
photosphere,  and  these  v.du' s  differ  by  six  p.irts  in  a 
thousand  :  but  it  is  elearlv  a  l.irge  assumption  to  tak* 
1  ootHKj  (five  zeroes)  as  thc  true  value  of  a  quantirv  of 
which  all  we  are  eMtitted  to  Say  is  that  it  prababtv' lies 
li.  :w,..-n  1  fooo^. 

Ihe  'tghth  section  deals  with  maf^n.  :u-  hvp.nth.'^.  s.  The 
di-<  ord.mci-  between  theory  and  ei»,^.  rv.i* inn  in  "h"^  moon'* 
inf>:ifin  not  due  to  the  -ivn'  ir  mntinn  of  th-^  ni.sgnetic 
."MS  ..f  the  earth,  but  it  is  possible  to  frame  hypotheses  as 
<o  th-  moon's  magnetism  that  cannot  be  dismissed  as 

iiiUKissibl'- . 

I  lie  conclusions  of  t:i'>  ninth  section,  dealing  with  th* 
nioon's  libration,  ir.  vi  rv  similar  in  character  to  lhoi.»  of 
the  preceding  sect  I  mi.  Some  hypotheses  can  be  rul'.-d  out. 
for  thev  involve  librations  that  would  have  Keen  already 
d'tect'-d  bv  observation,  but  other  hypotheses  rem.iin 
t-Diible  for  the  present,  in  particular  a  long-period  libration 
of  fifty  seconds. 


THE  TR.HSISC  OF  ESGINEEKS  IN  FRANCE.' 
T  N  a  le(  lure  published  in  the  Rtvue  gMrttte  dtt  Sdaues 
for  .\pril.  .M.  .\ndri  Pelletan  compares  the  training 
o'  enjiinecrs  m  France  with  thc  similar  training  given  ift 
the  I  nited  States,  England,  and  Germany.  He  <k«'OteS 
hitu>elf  more  patticularly  to  the  courses  of  study  provided 
U  r  those  intendetl  to  occupy  the  highest  engineering  pOttS. 

In  so  far  n->  the  lecture  deals  with  the  courses  elSS* 
wfiere  than  in  Fiance,  there  is,  naturally,  little  that  iS 
n-  w  in  his  paper,  but  his  statement  in  regard  to  the 
tr.iining  given  in  the  Ecole  polytechnique  will  cause  sur- 
prise to  those  not  well  acquainted  with  the  woric  of  that 
important  institution. 

It  appears  that  students  enter  about  the  age  of  seventeen, 
a«  soon  as  they  have  passed  the  French  equivalent  for  an 
English    matriculation    examination    (the  twrrafanr^at}. 

I  "  La  rornulm  dai  InRMeufn  «n  Pranct  n  k  I'Etfaagsr.*  By  Aadrf 
rwmsa. 
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Thicy  then  commeoce  the  preporatcry  course»  which 
Occupies,  on  the  average,  not  mu  than  three  sessions,  for, 
although  32  per  cent,  of  the  studenta  onnplete  preparatovy 
courses  in  two  aearions,  4$  per  cent,  take  three  sewions, 
3y  per  cent,  four  eetalons,  and  4  per  cent,  five  sessions. 
Thu  preparatory  cour&c  comprues  Mathematics,  chemistr>-. 
mechanics,  and  physics,  as  well  at  modern  languages ;  it 
extends  over  about  seven  monUis  in  each  jear,  and  the 
course  ts  repeated  year  by  year.  M.  Pelletan  thinks  that 
to  make  a  student  follow  the  same  course  for  an  average 
of  three  years  must  (requently  tend  to  make  him  ratht  r 
stupid.  Acooidtna  to  Mm*  the  coum  in  mathematics  is 
much  too  theorehcaJ  in  lis  dtaractcr;  the  students  spend 
tao  nrneh  time  on  anaiyUcai  geometry;  tfaqr  deal  too  much 
with  abetractions  and  too  little  with  pnAIems  iavolvinj; 
realities  and  actual  numbers;  as  a  result,  their  attempts 
to  apply  the  mathematics  they  have  learned  lead  to  rettilts, 
not  only  falsei  but  actually  absurd. 

Vllien  the  student  baa  completed  his  preparatory  course 
he  spends  two  years  on  the  more  advanced  cour>'V>. 
making  a  total  of  five  years'  study.  .\  very  large  part  of 
hi9  tioie  is  devoted  to  higher  mathematics,  aa  ia  shown  by 
the  fact  that  about  3b  per  oenL  of  die  mailn  awarded  for 
purposes  of  classification  are  given  to  tius  subject,  while 
mechanics  and  madiinary  about  96  per  cent., 

physics  about  sz  per  cent.,  chemistry  about  so  per  crnt.. 
astronomy  (!)  about  9  per  cent.,  architecture  about  3  ptr 
cent.,  history  and  literature  about  4  per  cent.,  German 
about  4  per  cent.,  drawing  about  5  per  cent.,  and  military 
•iubjrcts  about  5  per  ceot.  According  to  M.  Pelletan.  ii 
tirge  part  of  the  mathematical  course  is  simply  a  repetition 
of  the  work  done  before. 

The  amount  of  time  spent  on  practical  work  Is  absurdly 
small;  none  i<(  mentioned  in  the  case  of  mech.mics  .ind 
machinery ;  only  sU  lessons  are  given  in  physirs  and 
eleven  in  chemis^;  on  the  other  hand,  the  physical 
welfare  of  the  students  is  treated  more  seriously,  for  they 
receive  eighty  lessons  in  horsem.nnship,  sixty-four  in 
gymnastics,  forty  in  fencing,  and  sixteen  in  boxing. 

Students  are  allowf>d  little  liberty:  they  are  under 
military  discipline,  have  little  leisure,  and  are  required  to 
spend  a  considerable  timp  in  drill,  &t. 

According  to  M.  Pelletan,  the  rrsult  of  this  Is  that  the 
most  mediocre  students,  provid-d  they  are  gifted  with  a 

Etd  memory,  come  out  first  in  the  list  and  receive  th-^ 
X  positions :  in  .-ill  that  concerns  "  red  tape  "  thev  ar- 
perfect,  but  they  lack  initiative,  for  thev  have  nevor  bc'-n 
alhMVcd  to  think  or  do  for  themselves. 

It  Is  not  for  a  foreifin.^r  to  criticis**  French  methods, 
many  of  which,  as  the  writer  well  knows,  .ire  admirabl. . 
but  if  the  premier  engineering  school  of  France  is  con- 
ducted on  the  principles  set  forth  in  this  paper,  there  i'i 
r^'ttatnty  ample  room  for  that  reform  which  the  author 
demaniu.  The  pr^s^nt  writer  bas  venlurrd  to  suggest  to 
the  director  of  Ihf  L'cole  polytnhnique  th.it  a  r-'pJv  should 
bo  made  to  this  indictment  of  his  institution. 

J.  WfBTHr.lMCK. 


A    SHORT  account  of  the  first  Internation.il  Cos.^i 

on  Refrigeration  appeared  in  Nature  of  October  a. 
190.S.  and  served  to  indicate  the  important  position  which 
refrigeration  has  taken  in  the  fields  of  tpchnics  and  com- 
merce. 

The  bulky  volumes  before  us,  in  which  communications 
app<>ar  in  their  original  French,  F.nglish.  German,  or 
Italian,  fullv  confirm  that  view.  The  subject's  discu«s<<l 
rang'.'  from  m.igncto-optic  investigations  on  liquid  hvdrogcii. 
through  the  preparation  of  cooling  agents  to  th<^  law  of 
the  transport  of  chilled  food :  from  the  use  Of  liquid  air  in 
mining  to  its  use  for  increasing  the  efflorescncp  of  bulbs. 

These  200  communications  vary  very  much  in  character. 
Some  are  ihumfs  of  well-known  work  at  low  temperatures, 
others  compilations  by  authors  who  appear  to  have  Ixen 
ignorant  of  the  work  of  ntliers  in  the  field,  and  to  have 
thought  it  nereosary  !>>  fill  iheir  papers  with  elementary 
transcriptions  from  text-books. 

'  Premier  Congrti  intcmationiil  du   Fr<v"'<l,  Pari.,  Ort'->lirf  «  ii,  looK 
Tome  '.,  r^.^ii'^riicn  '^n-*ti«,  pp.  iv*7i-ir.    Tome*  ii   .I'vd  iii..  R.^-.pon<  ct 
Cnmnr-ni.  .-vri-i,.      Vol.  ii.,  pp   iv    iroo       ;    vol    iii  . 
illuitrj.t':  '   I  r'.iri.i    Secer'arial-O^n^ral  (^r  I  Asioriation du  f  tuid  ;  l-ondun  ' 
jOvfar,!  (  n'lM,  C-iririnn  Strc«',  n.d.)    Pfite,  3  vol*., 
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The  vast  majority,  however,  are  new  and  vahuUe  addi* 
tions  to  the  subject.  Many  are  the  results  of  prolonged 
and  careful  experimental  researdi  on  ouestions  such  as  the 
industrial  separation  <rf  osygen  and  mbaigen  from  the  air. 
the  specific  heat  of  certain  salt  sotutiow,  the  conductivity  ol 
insulators  under  experimental  and  under  practical  coadi- 
tious,  aitd  both  relatively  and  absolntely.  Naturally  much 
attention  was  paid  to  the  preservation  of  food  of  all  kinds, 
both  on  land  and  at  aea.  In  thto  connection  the  particu- 
larly complete  Investigations  from  America  on  the  physio* 
logical  effect  of  cold  storage  for  varying  times  and  at 
varying  temperatures  on  poultry  are  specialty  noticeable. 
This  paper  is  accompanied  by  really  beautiful  photograpljs 
of  sections,  and  quite  d&^oses  of  the  notion  that  oold 
storage  has  any  bad  efToct  on  mttritive  values  if  maintained 
at  the  proper  temperature  and  foHowed  by  careful  Aawing 
in  dry  .lir.  Many  Other  eammuidcations  ditcun  same 
question  less  exhaustively  widi  regard  to  oilier  food 
materials.  In  this  connection  It  is  nolkeBbk  dtat,  on  the 
(  whole,  the  standard  of  the  English  papers  was  bdow  th«t 
reached  by  those  from  the  other  great  eoontrtes.  HaopUy, 
this  defect  was  to  a  large  extent  made  up  by  the  oolonial 
communications ;  but  this  does  not  fully  atone  for  the  want 
of  any  official  notice  of  the  congress  by  the  Boards  of  Trade 
and  Agriculture.  The  difference  is  particularly  marked  wifli 
reference  to  .America,  and  is  only  an  indication  of  the  want 
of  interest  these  departments  take  in  the  fields  which  Aey 
are  supposed  to  represent.  AiMther  question  whkh  appears 
in  several  communications  in  various  forms  is  that  of  suit- 
able units  for  the  refrigerating  industry.  It  is  extremely 
desirable  that  some  agreement  should  be  arrived  at  which 
would  be  internationally  acceptable.  As  a  result  of  these 
deliberations  an  (.nternational  bureau  has  been  formed,  which 
has  come  to  some  agreement,  and  which  will  submit  recom- 
mendations to  the  next  congress  at  Vienna  in  October, 
loto.  FgANCis  Htnpman. 


LXirERSTTTFS  AND  TECHS'ICAL  TItAINING.* 

pERH.\r>  niDst    iv:.t'/-.vurtliy   nliM nt'ior.al   event  of 

(I-  i  l'  Mi  thill  -  was  Uit  origin  and  development  of  tlie 
l"niv.  r-i  i  s  of  li  rlin  and  Bonn.  .After  the  Battle  of  Jena 
.ind  flic  humiliating  Trcafv  of  Tilsit,  after  the  closing  of 
The  l-niversity  of  Hail'  b\  .Napol  on,  at  a  time  when 
Prussia  had  sunk  iind'-r  tfi-  liLtl  ot  Honaparte  to  the  rank 
of  scarcely  a  tli ird-i ;i-c  P.iw!  r.  llv  Kmi^,  influenced  chiefly 
l)y  the  brotli'  i  N  \\  Uh -Ini  .<nd  Alexander  von  HumboMi. 
d^t.?rmineil  in  look  tn  higher  education  as  a  means  »f 
retrieving  his  country furtune*.  Such  w.is,  and  still  is, 
the  faith  across  the  Rh'nc  in  th-  pr.i  lic  tl  value  of  edur.'i- 
tion  to  the  State.  Napcloon  ^ot  hi^  lic.^ty  of  Tilsit,  but 
there  were  men  by  the  sid--  of  the  Prussian  King  with 
great  ideas,  men  who  with  stnrn  and  far-seeing  deter- 
mination forged  Wfapor.s  whlfh.  during;  the  hundred  ye.ir« 
which  have  pass<*d  since  then,  in  the  licki,  in  the  labora- 
torv,  and  ;n  'li.'  .Sf»7iiFnir,  have  made  Ptussla,  havo  made 
'■ermany,  what  they  are  to-day. 

The  medi.-eval  university  as  it  develi>[v  J  in  Eiigl.ir.d  held 
r-  si'I'-nre.  In  the  sense  of  actual  living  togctiier  in  seclusion. 
.1-  .If.  ntinl  rt.rnliiion  of  siiidy.  The  modern  uni%'ersiiy. 
following  the  almost  iinivcrsril  pr.iL't're,  required  residenc- 
indeed,  but  residenr-  tuiK  in  tiv  sjns.-  of  working  an'l 
thinking  together,  in  sri.-nr'-  in  ih'-  laboratory,  in  liler.atur- 
and  philosophy  ir.  t'lf  .s^diiiiar.  The  faculties  of  the 
media-val  univer«jt\  w-^rf  rr;.)ini  il-  theologj",  law,  medicin-. 
and  philosophy  nui^ic  .and  otjp  r  t' 1  hnical  subjects  W'-r-- 
left  outside  to  the  care  of  special  school*.  Th*>  media;val 
university,  as  we  have  seen,  h.ad  behind  it  th-  .irrvmiulat'-<I 
prestige  of  centuries  ;  the  modern  university  li.id  no  sucli 
individual  advantage;  it  luiilr  ii[>nn  the  common  educ  i- 
tional  historv  of  mankind.  nn'\  .id.ipted  it«<»tf  with  tlv 
greatest  freedom  to  the  req'.iir' m.  nts  of  th-  lime.  Ther.- 
is  much  wisdom  in  the  saying  that  a  uiiiv-rvl-v  i<;  born 
old.  The  medi.xval  university  was  a  c^ntr.'  of  <ioj^ni  ■  r 
teaching  ;  research,  if  not  explicitly  discouraged,  was  pr.'i>  ■ 
tirallv  discouraged  by  the  fact  that  general  culture,  lb- 
training  of  the  judgment,  was  aimed  at,  not  specialis-d 
li  nrning ;  a  recent  Cambridge  writer  puts  the  object  ri» 
"  not  how  to  kenp  our  trade,  but  how  to  keep  our  sou'  . 

'  From  a  leciu'e  delivered  before  Ibc  Rojal  Uublin  Socici)'  00  Mar^ti  9 
l>y  Pi«r.  A.  Senier. 
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•live."  The  modern  university  broke  away  from  this 
entirely,  its  ideal  beirifj  research,  wish  absolute  freedom. 
Paulsen,  in  his  well-Knijwn  work  on  "  German  Educa- 
tion." says: — "  Scicntitic  research  cannot  possibly  be 
L;i]|;i!cd  by  decrees  of  the  ruling  powers,  but  can  only 
thrive  in  full  liberty,:  to  find  aims  and  objects,  means  and 
ways  of  speculation  and  research,  must  be  left  to  individual 
initiative."  'I'he  teaching  of  sufficient  preparatory  know- 
ledge, chiefly  in  languages  and  mathematics,  was  left  to 
the  secondary  schools,  these  having  long  attained  to  a 
very  high  dogrec  of  efficiency  in  Germany.  Tlius  the 
mod'-rn  university  bi-came  a  rcsr.irch  university,  the  object 
of  study,  .iccording  to  Paulsen,  being  the  ability  to  think 
scientitic.illy.  that  is  to  say,  thr;  ability  to  compr'.'hf ad  and 
test  scicntitic  tuiearclu^,  and  to  conduct  them  ;  and  :n  the 
second  place,  to  solve  practical  problems  on  the  basis  of 
scientific  knowlrdg<%"  'ihis  ideal,  which  includes  botli  the 
pursuit  of  pure  science  and  its  technical  application*,  was 
realis'^d  to  t!ie  greatest  degree  in  the  phijosophical  faculty. 
The  results  were  sometimes  great  and  sometimes  small, 
but  were  always  honest  attempts  to  do  something  toward  I 
tlie  advanromcnt  of  knowledge.  I 

To  be  succ-ssful  in  research  it  is  necessary  to  confine 
the  attention  to  spcri.-il  departments  of  the  subject  of  study, 
to  specialise,  and  to  become  acquainted,  at  first  hand,  with 
the  work  of  previous  investigators,  iheir  diffiruUirs  and 
failures,  as  well  as  their  )in.»l  results,  obtained  in  the 
original  records  published  \\\  the  scifrttifJc  journals  of  their 
respective  countries — not  from  inhuman  text-books  or  ' 
mechanical  indexes.  Every  large  research  laboratory  ! 
consists  of  a  little  army  of  specialists  who  consult  one  ■ 
another  in  the  subjects  in  which  each  has  special  know- 
ledge, just  as  in  ordinary  life  one  consults  the  physician, 
the  lawyer,  or  the  engineer.  Next,  success  dopcnds  largely 
on  imaginative  capacity.  This  should  he  strt  ngthened  by 
every  available  nirans.  Many  find  strength  in  poetry, 
fairy-talos,  the  .Arabian  Nights,  in  music — for  by  the  scien- 
tific method,  conjectures,  hypoth'^s,:s.  have  to  be  invented, 
to  be  subjected  to  rigorous  experimental  or  other  testing, 
and  to  be  abandoned,  modiricd,  or  established  a*  they  are 
found  to  conform,  or  not  to  conform,  to  nature.  Again, 
everything  should  be  done  to  awaken  and  to  cultivate 
natural  ciirio-ilty  respecting  the  unknown:  the  leader,  the 
teacher,  should  never  miss  an  opportunity  to  direct  atten- 
tion to  possible  new  developments.  I'rof.  Appell.  of  the 
Sorbonne,  recently  defining  a  man  of  science,  said  he  did 
not  mean  "  the  man  who  knows,"  but  the  man  tvho 
*'  combines  with  his  knowledge  scientific  activity,  that  is 
to  say,  a  curiosity  :ilways  alert,  indef.itigable  patience, 
and,  above  all,  initiative  and  again  initiative," 

In  the  foregoing  paragraphs  I  have  endeavoured  to 
indicate  the  conditions  essential  to  the  success  of  research, 
to  the  success  of  n  research  university — conditions  from 
without,  contributed  by  the  community,  by  the  -State,  a 
suitable  environment;  and  conditions  from  within,  properly 
trained  leaders  and  students  to  follow  them,  afterwards  to 
carry  on  the  leadership.  Thus,  as  to  the  first  condition, 
Wilhelm  von  Humboldt  in  a  State  paper,  in  1810,  says  : — 
"  The  State  should  not  treat  the  universities  as  if  they 
were  higher  classical  schools  or  schools  ol  special  sciences. 
On  the  whole,  the  State  should  not  look  to  them  at  all 
for  anything  that  directly  concerns  its  own  interiests,  but 
%hould  rather  cherish  a  conviction  that,  in  fulfilling  their 
real  destination,  they  will  not  only  serve  its  own  pttrpoaes, 
but  serve  them  on  an  infinitely  higher  plane,  commanding 
a  much  wider  field  of  operation,  and  affording  room  to  set 
in  motion  niueh  more  efficient  springs  and  forces  than  are 
at  the  disposal  of  the  State  itself."  .\s  to  the  second  con- 
dition, in  the  selection  of  leaders,  of  professors,  Paulsen 
tells  us  that  "  proficiency  in  some  branch  of  scientific  re- 
search was  regarded  from  the  first  as  the  principal  require- 
ment, aptitude  for  teaching  coming  into  consideration  onlv 
in  the  leeond  place,  although  it  would  be  more  correct  to 
tn  It  inif  taken  for  granted  that  a  prominent  scholar 
who  had  dtttingttished  himself  in  scientific  research  wa<« 
atwaya  Kbely  to  make  the  best  and— in  the  last  and 
highest  report — the  most  efficient  teacher,"  Professors  and 
«tmlent«  gath»>r^d  In  tlie  Prussian  capital,  the  work  of  the 
'.i'l  r.itL.i.  s  a:id  the  SVxn'iiarr  hegnn — men  like  Fichte. 
Schleiermacher,  and  Wolf;  Mitscherlich  and  Rose;  later. 
Hegel,    BSckh,   the   brothers   Grimm,    Scherer,  Bopp, 
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\:  t  ul'.r,  Ranke,  Savigny.  and  Eichhorn ;  .Moiiims»;:., 
\  irchow,  Helmholt/,  and  Hofniann.  and  so  many  others, 
did  therein  their  life's  work.  The  work  of  these  men. 
their  gtorkwa  example,  is  felt  to-day,  either  directly  or 
through  their  students,  throughout  the  world  of  learning. 
There  is  scarcely  a  iiniversity  or  college  now  in  existence 
in  which,  not  on",  '.nit  many  workers  look  back  directly 
or  indirectly  to  Friedrich  Wilbelm's  university  in  Berlin 
with  gratitude  anti  with  affection. 

To  trace  the  effects  of  the  research  university,  which 
after  Berlin  and  Bonn  became  universal  throughout  German 
countries,  though  of  absorbing  interest,  cannot  be  undj-r- 
taken  here,  even  in  outline;  but  the  result  in  two  direc- 
tions niust  not  be  passed  over  altogether-- tirst,  the  effect 
of  habits  of  research  on  our  general  views  of  education ; 
and,  secondly,  the  extraordinary  rise  of  chemistry  in  the 
nineteenth  century,  directly  ascribable  to  it.  As  to  th» 
first  point,  it  has  gradually  come  to  be  recognised  that 
work  in  research  has  an  educational  value  to  the  worker, 
quite  apart  from  its  value  in  other  respects,  as  awakening 
and  strengthening  what  is  noblest  and  of  greatest  utility 
in  ntan,  which  places  it  at  least  oit  an  equality  with  the 
older  studies  peculiar  to  the  medieval  university.  The 
thoughtful  student  can  hardly  enter  a  res-  arch  laboratory 
without  feeling  tfiat  he  is  entering  a  place  sacred  to  the 
wondrous  mysteries  of  nature — a  pl.ic  where,  when  he 
has  attained  the  requisite  knowledge  and  dc\tfrit>  ,  he  will 
be  pf>rnrtted  to  put  questions  to  nature,  and,  it  may  be, 
see  sninerhing  of  those  mysteries  revealed.  .\n  explorer 
famous  for  his  achit-v-Mncnts  will  take  him  by  the  hand, 
and  will  in  the  fri-ndlie«t  manner  direct  him,  will  tell 
him  what  to  do  and  where  to  go.  He  will  lead  him  at 
first  along  some  short  and  wetl'^woni  paths ;  he  will  then 
allow  him  to  venture  on  longer  ones,  but  still  worn  with 
footsteps,  which  h"  will  recognise  as  those  of  former 
students,  who  Subsequently  became  great  explorers  ;  then 
little  by  little  he  will  bf  encouraged  to  go  out  alone  into 
paths  less  known,  until  in  lime  he  will  wish  to  push  on. 
to  cxti'iKi  his  wand'-rings  into  unknown  regions,  a  Knie 
at  first,  but  .-(ftt-rw.irds  more  and  more,  to  s^'-k  his  own 
way,  into  regions  of  wondrous  and.  to  his  im.igin.T.ion. 
.of  unlimited  possibilities;  and  the  reception  bv  the  t>ld 
explorer  and  th>-  others,  on  his  return,  is  a  pleasure  so 
exquisite  that  it  exceeds  any  possible  description.  In  most 
of  this  wandering  he  is  associated  with  hit  lellOW-eXplorers, 
who  h.av*»  like  .Tims  .^^d  like  aspir.ations — men  whom  to 
know  and  to  work  witli  is  the  higliest  form  of  education. 

The  second  point  to  which  I  wish  to  allude,  ,ts  a  direct 
result  of  the  eslablishment  of  research  universities,  is  the 
great  development  of  the  science  of  chemistry  during  the 
last  century.  Just  before  and  about  the  beginning  of  the 
crnturv  there  were  three  centres  of  notable  activity  in 
rhcmistrv ;  one  was  in  England,  another  in  France,  and 
the  third  in  Sweden.  The  work  of  thes--  served  to  lay  the 
foundations  of  the  srienre  :  in  England,  by  Priestley, 
Black,  Cavendish,  D.illon,  and  Davy ;  in  France,  by 
Lavoisier,  Berthelot,  .inil  Gay-Lussar ;  in  Sweden,  by 
Bergmann,  .Scheele.  and  Berzelius.  With  some  important 
exceptions,  the  woi  k  of  these  chemists  w.ts  isolated :  they 
did  not  train  students  or  found  schools  of  after-workers; 
they  owed  little,  almost  nothing,  to  universities — the  re- 
aearch  university  had  or  arisen.  But  the  exceptional 
student*  were  indeed  >  ir'>' '  'nt — men  of  genius  who  In 
any  circumstances  would  have  forced  their  wav  :  Faraday, 
the  Student  of  Davy;  VVtihler,  the  student  of  Benelius; 
and  Dumas,  and,  above  nil.  Liebig,  the  students  of  Gay- 
I,uss!»r.  Dumas  in  Paris  and  Faraday  in  London  workrf 
practically  by  themselves,  and  their  great  discoveries  are 
well  known  S  they  were  generals  of  the  highest  genius,  but 
without  an  army ;  but  it  was  reserved  for  Liebig,  and  Us 
great  collaborator  Wohler,  who  both  returned  to  Germany, 
there,  with  the  splendid  environment  of  the  new  re'e.ireh 
universities,  to  be  instrumental  in  founding  cr[::in;r 
chemistry,  and  raising  the  science  generally  to  the  high 
position  it  attained.  A  further  example  of  the  indebted- 
ness of  the  world  to  the  brothers  von  Humboldt  is  the 
interesting  fact  that  .M<*xander  von  Huml>oIdt  was  the 
discoverer  of  both  the  French  Dumas  and  the  German 
Lieing :  his  influence  it  was  that  induced  Dumnc  to  leave 
the  apothecarv's  shop  in  Geneva  to  go  (0  Paris  to  G^ 
Lussac;  and  It  was  by  hit  interest,  too,  durt  Ae  GcnMP 
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Ktuiicnt  Liebig  was  brought  to  the  notice  of  the  great 
Frenchman.  At  Oicssen  Liebig  founded  the  first  chemical 
laboratory — indeed,  the  first  science  laboratory — open 
rt-gularly  to  students ;  there,  and  afterwards  at  Munich, 
he  conducted  his  great  researches,  and  trained  the  research 
students  wbo  continued  his  work,  ojid  who  themselves  or 
their  sticcessora  still  continue  it  in  all  countries.  With- 
out the  research  university  all  this  would  have  beeit 
itnpos!>iblc. 

k  few  words  must  be  devoted  to  Napoleon's  experi- 
ment in  founding  a  university  cent^alis<^d  in  P.iris,  and 
doing  no  teaching  or  re&t.'arch  of  any  kind.  One  of  '.lie 
effects  of  the  Revolution  was  the  aUoliiion  sn  1793  by  the  ] 
Convention  of  the  ancient  universities  of  Frame.  The 
effect  on  education  was  disastrous.  To  remedy  lliis, 
Napoleotlt  in  1S06  and  iSo.S,  determined  to  establish  an 
OWnilMltion  university  for  the  whole  of  France  ;  and  this 
universit}',  once  established,  continued  until  our  own  time, 
and  has  only  recently  been  abandoned  in  favour  of  the 
German  type.  The  L  niversity  of  London,  founded  in  1825, 
was  of  tlie  Napoleonic  type,  for  well-knitwn  rc.isons ;  and 
the  Royal  Unive.'sity  of  Ireland  followed  «>n  the  same  lines. 
All  this  has  now  happily  been  thang'-d,  in  Fans,  in 
London,  and  in  Dublin  ;  and  they  must  be  few  who  would 
urge  to-d.ny  that  education  by  examination  can  le.nd  to 
anytiting  but  failure  to  liternture,  to  sricnce,  or  to  the 
State. 

Realising  with  Carlyle  that  "  tlic  end  of  man  is  an 
action,  not  a  thought,"  the  research  university  has  always 
recognised  that  the  end  of  learning  is  not  itself,  but  the 
benefit  that  it  confers  on  its  own  votaries  and  on  man- 
kind. Thus  Liebig  w.ns  alert  to  the  applications  of  his 
scientific  discoveries  .ind  to  the  possewkm  on  the  part  of 
his  students  of  the  special  talent  necessary,  the  aptitude, 
for  making  such  applications  efficiently.  Liebig 's  first 
inquiry'*  on  fulminates,  led  to  the  modern  manufacture'  of 
those  substances  and  generally  to  the  explonves  industry. 
Similarly  other  researches  either  originated  or  improved 
almost  every  industry  of  the  last  century  into  which 
cliemistry  enters.  His  concern  throughout  his  life  for  the 
requirements  of  medicine,  of  agriculture,  of  our  foofi 
supply,  and  the  enormoiiB  advances  to  which  his  dis- 
coveries led,  need  not  bo  recapitulated.  Hofmann  himself, 
who  perhaps  more  than  any  of  Liebig's  students  realised 
his  master's  ideal,  and  becime,  after  Liebig,  the  greatest 
scientific  leaclier  of  his  day,  came  to  England  in  1845  to 
take  charge  of  the  newly  founded  Royal  Colitge  of 
Chemistry.  For  twenty  years  he  worked  in  London  with 
weU-known  results  to  science  and  manufactures  and  to 
the  training  of  research  chemists  and  teachers.  It  was 
the  time  of  the  Great  Exhibition,  arid  it  seemed  as  if 
chemistry  was  transferred  to  England.  But  the  environ- 
ment was  not  congenial.  W«  had  no  research  universities. 
Hj;nl>oldt's  universities  were  too  great  an  attraction. 
P  il.ic'is  for  research  were  built  for  him,  first  at  Bonn  and 
finally  nt  Berlin;  and,  naturally,  the  great  research  teach<-r 
re-c-iv-'  1  the  Rlitne.  The  industries  which  otherwise  ^ 
might  have  been  ours  followed  him,  and,  directly  or  in-  i 
directly,  the  greal  rise  of  chemical  Industries  in  Germany,  | 
of  which  we  hear  so  much  at  the  present  dav,  is  to  be 
ascribed  largely  to  the  work  of  this  wonderful  man  and 
the  surroundings  of  the  research  university.  Hofmann 
continued  the  practice  of  Liebig  in  entrusting  to  those  of 
his  students  who  gave  evidence  of  having  die  requisite 
capacity  the  application  of  his  scientific  diecoveries.  .-\t 
least  one  of  the  large  colour  works  in  Germany  was  thus 
indirectly  connected  with  the  university  laboratories  in 
Berlin.  'Thi<  v  .t,  a  labour  of  love  on  the  part  of  his 
ftudents;  bu;  it  1(1  eventually  to  the  enrichment  alike  of 
master  and  pupil,  to  a  degree  that  profesaors  in  these 
lands  can  only  envy.  Thus  the  research  univertity, 
splendid  as  were  its  achievements  in  pure  scienre.  newr 
lost  tetieh  with  tedinology:  and  there  can  be  no  ^uj^-.io:i 
that  this  was  to  the  advantage  of  science  itself,  quicken- 
ing it  by  contact  with  the  concrete  conditions  of  real  fife, 
and  justifying  it  by  a  worthy  object. 

But  it  gradually  became  apparent  that  theie  was  an 
important  neld  of  re*e.irch  between  the  discoveries  of  pure 
science  and  their  actual  U!.e  in  manufacturing  processes. 
This  was  recognised  as  a  field  of  work  somewhat  different 
in  its  point  of  view  from  that  of  pure  science,  but.  lUce 

NO.  3172,  VOL.  ^3] 


the  latter,  requiring  tlio  liighcsL  degree  of  knowledge  and 
*ki!l.  It  has  beei>  conveniently  termed  technical  research. 
For  example,  there  are  m.iny  more  coloured  compounds 
known  than  dyes  ;  but  some  of  these  might  be  converted 
into  dyes  if  the  requisite  conditions  could  be  discovered  by 
which  changes  could  be  effected  in  their  molecular  structure 
in  accordance  witli  well-known  laws.  .'Xgain,  the  synthetic 
formation  of  indigo,  ol  the  structure  which  chemists 
imagine  to  represent  its  molecule,  though  long  known  as 
a  laboratory  experiment,  was  until  recently  economically 
impossible  .is  a  manufacturing  operation.  To  overcome 
this  difiirulty,  with  a  faith  akin  to  th.it  of  the  Humboldts 
I  in  the  success  of  their  universities,  otic  of  th"  large  indus- 
rr'.il  undcrt.Tkings  in  tierinany  sut  to  work  with  its  little 
army  of  technical  research  chemists,  and  after  v.irs  of 
patient  labour,  and  the  expenditure  of  three-quarters  of  a 
million  sterling,  the  reward  has  been  success.  The  demand 
for  this  technical  research  work  has  grown  in  Germany  as 
it  has  in  no  other  country.  The  large  industrial  under- 
takings have  their  own  laboratories  drvoted  to  it,  and,  in 
addition,  the  practice  has  become  general  of  retaining,  at 
substantial  salaries,  the  interest  of  the  university  pro- 
fessors, for  the  adv.int.Tge  of  p.irticular  manufacturers. 
German  professors  of  chemistry  ate  now  princf«:  indeed 
compared  with  their  position  in  the  time  of  I  i  '  Hut 
all  this  has  not  been  sufticient  to  mret  the  demand  lor 
technical  research  work  and  for  trained  work',  rs ;  and  there 
iias  arisen  a  new  class  of  high  schoo!.  tiie  technical  re- 
searrh  university,  of  which  wat  at  Cljarlottenburg  may 
be  tak.-n  .is  a  type.  These  new  institutions,  by  the 
standar  1  r.-i;u.red  for  entrance,  and  by  the  quality  of  the 
work  they  do,  are  entitled  to  take,  and  do  take,  rank 
rqiial  to  the  university,  and  they  confer  a  doctorattt  in 
engineering. 

We  have  now  considered  four  types  of  institutions  for 
the  adv;->ne-iii.'nt  and  diffusion  of  learning  and  of  its  appli- 
cation;. M  i'j.y^ — institutiof.s  of  acknowledged  university 
rank :  of  the  mediaeval  or  residential  college  university, 
'  Xemplified  by  Oxford ;  the  research  university,  as  seen  at 
IV-rlin  ;  the  examinat'on  university,  first  known  in 
Napoleon's  University  of  Paris;  and  the  technical  research 
university,  as  seen  at  Chartottenburg.  In  England,  wher!r 
nuitterous  new  universities  have  been  established  in  recnt 
Xf^ars,  the  tvpe  adopted  has  been  a  combination  of  the 
tierman  research  university  ,ind  the  German  technical  re- 
sf-arch  university.  :'v  one  or  the  other  type  predominating 
according  to  loca]  1  Js,  and  the  whole  adapted  to  its 
surroundings,  parttcuiarlv  to  the  ronditions  of  secondary 
education,  whatever  view  may  be  held  respecting  the 
Cer.Trian  practice  of  separating  these  two  tvp<««,  as  adapted 
ro  fierman  conditions,  it  will,  I  think.  1  -  n  rally  .igreed 
that,  for  the  conditions  which  prevail  in  these  is!.ind<?,  the 
combination  of  the  two  in  the  new  universities  is  a  wise 
nrrangf-ment.  Our  two  new  universities  in  Ireland  are 
also  of  this  combined  ^rpe,  and  arc  to  be  adapted  to  Irish 
educational  conditions  and  the  needs  of  the  countrv. 
,  Two  advantages  the  German  university  has  which  .nre 
j  not  found  in  this  country :  the  one  is  the  Seminar,  th* 
I  other  the  coordination  between  the  secondary  school  and 
the  university,  whirh  relieves  the  university  of  all  work 
except  research  and  preparation  for  rese.nrch.  In  science 
the  influence  of  Liebig,  through  his  students,  waa  so  great 
that  science  laboratories,  after  the  model  of  Giessen,  h.-jvc 
become  the  recognised  attribute  of  science  professorships 
throughout  the  world ;  but  the  corresponding  laboratories 
for  literature  and  philosophy  are  with  us  entirely  wanting. 
No  doubt  the  work  is  done  here  in  a  less  organised  and 
different  way,  but  the  institution  of  organised  and  properly 
equipped  Seminate  would  be  an  important  advantage  to 
the  literary.  phik»ophical,  and  other  departments  of  our 
universities.  The  second  advantage  referred  to  possesfd 
by  the  German  university  is  the  character  of  the  leaving 
examination  of  the  secondary  school.  It  corresponds  to 
our  matriculayon  examination,  with  the  added  knowledc 
acquired  by  about  two  years*  university  study  in  .^rr'^.  and 
its  acceptance  by  the  university  as  evidence  of  suAlcient 
knowledge  for  matriculation  relieves  the  university  of  that 
most  unfortunate  practice,  so  common  here,  of  giving  the 
student  an  examination  as  his  first  experience  on  entering. 
The  student  in  **  Faust  '*  who  said,  "  Zwar  weiss  ich  ^el. 
doch  mScht  ich  Alles  wissen."  would  have  been  surprised 
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h.ul  hih  fii:-r  1  1 1.  n<-.i  1>.  r  :i  an  examination.  'I'ho  higher 
matriculation  stan:l.ird  in  (i  rin.iiiy,  nnrt  th"  fact  that  the 
(iprman  stud'-nt  is  old.  tl;--  .iv.-rn^-  afi''  twenty  to 
twntv-five  years — on  f  iit'  rinj^  ;lv;  '.i;i:vi  rsitv,  munt  \y, 
bornp  in  mind  when  co:npari-,.iMv  are  nia:l.'  a«  to  the 
proper  time  for  sp«;ci,il!<5at  on  -.nvi  v  r-.'Xih  to  commence. 

If  W'-  d'-sif  to  rival  th"  work  of  tin-  I.,  rnian  universi- 
ti"-i.  w:!  shoulil  si-tioii'-iy  attempt  the  better  organisation 
aarl  ronrd-natimi  of  our  entire  educational  system  O;)'- 
might  imagine  a  trunk  railway  with  ernppinp  plac's  and 
branches.  The  trunk  line  might  rcpr  ^  .r  pu;  science, 
litrrature,  and  philosophy,  and  be  ahva\s  »  >;:..ndinf;  itself 
further;  tl\r-  stoppliii^-pla.  es  to  whfr  ili'-  "icholars  or 
students  branch  ofT  to  apply  their  ti.iiiiin;;  to  livelihood 
o  lupations.  Where  exactly  these  si<-pi>- iLi;-[>laces  should 
be  plac«>d  should  be  fixed  after  careful  d'-iiberation.  Most 
\v.>uld  branch  off  for  the  arts  and  crafts  from  the  pj  im  ii  v 
srhool ;  most  (if  th^  remniodi^r  would  hrancli  off  after  the 
s^-ctpnd.-irv  ■-i  Ivnd  :  a  sin. ill  pnni.  :r:'h  mi  w^iuld  otlter  the 
univcfiirv,    braiK  hiiii;    off    (  ir  prof' ssior<;    r?»  places 

dn: adf  d  u;>on.  Kni:oiira;^.  iii'-a'  ro  rr.t^r  lli^-  uii-V'/rsity 
should  <m!v  Iv  after  careful  consid''rat;>in     Var  too 

tnany  nun  ntnvadivv  are  painfully  stru;;(;l;nL;  against 
nature  in  the  university,  to  the  detriment  oi  tti-  o'-eupn- 
fions  for  which  nature  really  equipped  them.  T'i,.  n  in  tfie 
German  Empire  only  ii  "t!t  of  every  looo  of  the  male 
population  enter  the  univ'Tsifv. 

Th"  Times,  in  a  recent  l  a  li  ii;  article,  says  : — "  Germany 
has  built  up  n  chemical  indusiry,  worth  tens  of  millions 
of  pounds  annually,  through  the  agency  of  r'>search 
chemists,  methodically  trained  in  her  numerous  t>rhniral 
schools."  This  is  quite  true:  but  there  is  one  further 
requirement  that  must  be  mentioned  :  German  manu- 
fartur<'r';  k-now  the  value,  in  diviff-Tid*:.  of  fh.^  c^rvir^e  of 
trainr-d  r.-^  .irch  chemists;  Irish  .iitd  I'n^^Iis!)  manfar-urers 
do  not  ;  and  no  matter  how  many  and  how  weii  trained 
our  university  students  become,  the  effect  on  the  countr>''s 
industrifs  vvtl'  (••<"  «ma!l  unless  tlii^v  find  ^uifihli"  fields  of 
operation.  liii^  is  a  serious  and  f undaiivnv i"  question 
which  might  well  be  taken  up  by  industrial  improvement 
movements  and  by  anyone  who  has  the  ear  of  the  public. 

RF.CEST  DEVELOPMESTS  IS  T ELEGHAPilV 
AND  TBLBPHONY.* 

170R  many  years  6k  timple  form  of  Morse  apparatus 
or  its  equivalent*  lerved  the  requirements  of  most 
countries,  but  as  the  tel^qih  aarkie  grew  and  the  traffic 
rendered  it  incentive  to  erect  long  lines  diveetly  connect- 
ing distant  cities,  the  problem  of  obtaining  a  greater 
revenue  from  the  large  capital  expenditure  involved  became 
pressingi  and  progress  was  made  broadly  on  three  distinct 
lines  of  dev«10|Miient.  In  the  first,  means  were  designed 
for  the  transmission  of  several  messages  simultaneously 
over  the  same  conductor;  in  the  second,  by  the  use  of 
suitable  nedianical  and  ebctrieal  devices,  the  actual  speed 
or  transmisrion  was  raised  In  overhead  wires  to  tea  or 
twelve  times  that  posnbte  by  manual  operating,  and, 
finally,  type  printing  and  writing  s)stems  were  invented 
with  varvmtf  dtffutB  of  success. 

A  metma  winch  In  theory  admits  of  sending  as  many 
as  twelve  simultaneous  messages  in  one  direction,  or  double 
that  number  if  duplexed,  depends  on  the  superposition  of 
musical  vibrationa  on  a  telegrapUc  drcuit  at  one  end  of 
a  line.  To  effect  this  result,  a  number  of  electrically 
driven  tuning*farks,  arranged  to  vibrate  at  different  fre- 
quencies, are  connected  through  telegraphic  keys  to  a  line 
wire,  so  that  on  depressing  any  one  key  a  series  of  elec- 
trical vibrations,  of  the  frequency  of  its  companion  tuning- 
fork,  are  sent  through  the  line.  At  the  far  end  the 
receivers  are  of  a  type  that  will  respond  to  musical  %-ibra- 
tions  only,  and  each  receiver  is  constructed  or  adjusted 
to  respond  to  the  vibrations  of  one  of  the  distant  tuning- 
forks  alone,  and  to  no  others.  If  any  one  key  is  depressed 
a  simple  musical  oscillatton  traverses  the  line,  and  the 
receiver  in  tune  responds.  If  two  or  more  iceys,  however, 
are  depressed  simultaneously,  a  series  of  compound  curves 
Is  transmitted,  and  those  receivers  that  are  in  tune  with 
the  various  components  of  the  curves  respond,  and  all  the 

>  From  ihe  "  Jani»  ForrM  **  LecMK.  dclnered  Ittteetlie  lanUstiooo' 
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others  remain  unaffected.  This  system  originated  in 
America,  but  it  has  been  developed  and  iflipraved  b; 
Mercardier  in  France,  where  it  is  said  tO  bave  given  ^lood 
results  recently.  In  the  modern  apparatus  the  recovers 
oris  St  of  so<iillcd  mono-telephonci,  each  of  which  is  10 
aiaiie  and  adjusted  as  to  respond  to  only  one  frequency. 

The  second  method  of  increasing  the  ou^t  of  tel<sgra|ihic 
wires  is  the  automatic  or  macbine'transmittiftg  InstniaiiHtt, 
which  is  typified  bv  the  WheatstOAe  apparatus  adopted  and 
perfected  by  the  Tost  Office  in  Great  ftitatn.  In  all 
instruments  of  this  character  a  long  p^wr  fibbon  Is  per- 
forated by  a  suitable  machine  in  an  arUtraiir  ttianner,  add 
the  transmitting  and  receiving  apparatus  w  SO  dwtowd 
as  to  transcribe  these  perforations,  at  the  dfstaitt  end,  tata 
Morse  signals,  into  similar  perforations,  into  type  prlatel 
m>>ssagr>s,  or  even  into  written  characters. 

Ihis  Wheatsione  system  has  been  vety  fuUjr  devektped 
in  the  United  Kingdom.  It  is  capable  of  maKng  «Mt 
tratiic  at  a  maximum  rale  of  450  worda  per  minuic,  and 
it  is  invaluable  for  the  transmission  of  new*.  Thus,  in 
the  central  olTice  in  London,  items  of  news  may  have  to 
be  transmitted  to  fifty  or  more  towns  simuttBneousI)-. 
Circuits  are  made  up  for  news  transmis^on,  each  pro- 
viding for  a  number  of  towns,  some  of  ttie  circuits  beuij 
of  a  permanent  character  and  some  formed  temoorarilj  to 
meet  special  requirements.  As  many  a*  eight  wheafitone 
slips  can  be  punched  simultaneously  in  one  operatiea,  and 
each  length  of  slip  is  run  throng  the  necessary  tiani> 
mitters  at  the  highest  speed  considexcd  judicious.  When 
long  Press  messages  are  received  they  are  divided  iiN» 
sections,  and  -  a<  li  section  handed  to  a  sep.irate  telegraphic 
for  perforatiiijj,  j,o  that  the  transmitting  apparatus  can  be 
kept  to  its  maximum  capacity.  Without  this  useful  and 
adaptable  apparatus,  it  would  be  almost  impossible  to  deal 
satisfactorily  with  the  vast  amount  of  new*  traffic  whicb 
is  sent  daily  to  every  town  In  the  country. 

For  ordinary  public  message  traffic  on  UiieC  of  moderaie 
length,  where  each  individual  message  is  short,  the  Wheat- 
stone  has  certain  disadvantages,  namely,  the  initial  delay 
in  perforating  the  slip,  its  distribution,  and,  finally,  die 
re-distribution  of  the  received  slip  affioogst  the  writing 
cel'^graphists,  for  it  is  obvious  that  at  the  high  speed  at 
wliich  Whcafstone  is  worked,  several  operators  are  re- 
quired at  each  end  of  ".<e  line  to  keep  pace  with  th» 
apparatus.  In  practice  in  this  countzy>  for  circuits  of 
moderate  length  it  is  generally  eonridered  preferable  to 
provide  direct  Morse  apparatus  worked  siiRpleic,  dupfes. 
or  quadruples,  as  circumstances  may  dictate. 

With  overhead  lines  the  fimit  of  speed  in  autanalk 
working  is  that  imposed  by  the  receiving  apparatus,  which, 
owing  to  its  self-induction,  obstructs  the  reception  of  Mane 
signals  at  a  higher  speed  than  that  nojned.  litis  difficulty 
has  been  overcome  by  substituting  a  chenucal  far  an 
electromagnet  receiver.  In  this  form  the  current  St  ffK 
received  end  passes  through  a  long  paper  ribbon  saturated 
nith  a  solution  which  is  decomposed  by  a  positive  cormt- 
Tw  Morse  signals  appear  in  blue  lines  on  the  raoavcd 

It  is  said  that  with  this  method  a  maximuflA  speed  «f 
1000  to  1200  words  is  possible  under  favourable  caQOltionf. 
but  the  diflicultv  in  working  at  such  high  speeds,  where 
characters  arc  received  in  Morse  coda  and^  have  to  be 
I  transcribed  manually,  is  the  division  and  diatrilMtiOR  «l 
'  the  slips  .-imongst  the  large  number  of  writers  necessary 
to  keep  abreast  of  the  work,  the  prvcautims  needed  *» 
I  axoid  loss  of  messages,  the  injurious  effect  Of  brief  00»- 
I  tacts  caused  bv  workmen,  which  result  in  the  loss  of 
*-veral  words,  and  last,  but  not  least,  the  dllBailtv  and 
df^lay  in  obtaining  repetitions  where  errors,  false  Signab. 
or  missing  words  render  this  necessary. 

Ml  the  foregoing  methods  increase  the  carrying  capacity 
of  the  wires:  in  other  words,  they  reduce  thie  capital 
expenditure  per  message,  but  none  of  these  iacrsaw  Ihr 
output  per  operator,  nor  do  they  diminish  the  wwldag 
cost  in  the  instrument-room ;  in  fact,  irith  higb-ipeed 
automatic  transmission  this  cost  may  be  higher  than  with 
other  methods  described.  The  messages  have  to  be  pre- 
pared bv  the  perforation  of  the  punched  slip,  tclegraphiste 
have  to  control  tlir'  sending  and  receiving  apparatus,  anJ 
the  Morse  slips,  a«  they  are  reeled  off  the  receiw<« 
apparatus,  have  to  l>»  divided  and  distributed  amon^  » 
,  number  of  operators   for  transcription.   The  initial  f** 
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pMratton  of  the  transmiuing  sKp  will  always,  of  course,  be 

necessary  in  all  automatic  systems,  but  inventors  liave 
turned  their  attt-ntion  to  increasing  the  speed  and  rt-ducing 
the  cost  of  transcription  at  the  received  end,  in  the  cas?' 
of  manual  as  well  as  automatic  sending,  by  thie  substitution 
ol  I>l>ing  apparatus  worked  mechanically  or  electrically  for 
(he  manual  transcription.  A  very  considerable  number  of 
instruments  has  been  designed  to  achieve  this  end,  but 
one  of  the  earliest,  which  has  met  widi  permanent  success, 
and  by  means  of  which  a  very  large  proportion  of  the 
work  in  tiuupi;  and  nearly  the  whole  of  the  Trans- 
tontinental  work  is  dealt  with,  is  the  w- It-known  Hughes's 
lyp-  -printing  instrument. 

The  tiughes  method  of  transmission  has  many 
.idv.tntages.  It  provides  a  clearly  typed  message  for 
delivery  instead  of  a  wriiir-n  one,  it  removes  n  ponible 
source  of  error  in  transcription,  and  it  increases  the  speed 
of  working  as  compared  with  Morse  by  about  35  per  cent. 
It  >an  be  duplexed,  and  it  is  used  by  the  Post  Office  on 
all  it>  Continental  wires.  It  has,  however,  the  dis- 
advant.-ige  that  a  considerable  interval  of  time  elapses 
between  the  transmission  of  two  consecutive  signals  owing 
to  the  revolving  arm  having  to  travers*  all  the  intervening 
Jetttr».  B.Tudof  lias  obviated  this  waste  of  time  by  adopt- 
ing the  multiple  systeni  of  telegraphy.  He  entirely 
abandons  the  Hughes  method  of  transmission,  and  he  forms 
an  arbitrary  signal  code  wliich,  by  means  of  five  con- 
secutive currents,  some  plus,  some  minus,  In  combina- 
tion, he  represents  catii  letter  of  the  alphabet,  figures,  or 
Other  signals,  fiy  his  method  be  can  provide  four  or  six 
cbannelt  simultaneously  on  one  wire,  each  being  worked 
manuathr. 

Tlie  Baudot  system  admits  of  tfie  transmission  of  a  much 
larger  number  of  messages  over  each  wire  than  the 
Hughes.  It  is  also  more  flexible,  inasmuch  as  the  various 
channels  it  iM'OVides  can  be  divided  amongst  an  equal 
nunibar  of  towns;  thus  Paris  cm  use  two  channels  to 
Lyons  and  two  to  Marseilles  over  a  Paris-Lvons  circuit 
e.xtcnded  from  Marsrilles,  and  so  on.  It  is  largely  used 
in  France,  and  has  been  introduced  into  this  country. 

ft  will  have  been  observed  from  the  foregoing  that  there 
are  three  distinct  mrthwls  of  telegr.nphic  transmisdon  with 
which  we  are  mainly  concerned  to-ntght,  although  others 
n^ight  1»:  mentinnpd.  In  (he  first,  an  arbitrary  code  of 
signals  is  repeaird  in  similar  arbitrary  signal*  by  which 
the  alphabet  is  artificially  represented,  and  the  message  is 
read  by  a  skilled  ope  rator  J  in  the  second,  what  may  be 
termed  the  dial  type  of  apparatus  is  used,  where  two  type- 
whrris,  fither  inovfd  mechanically  or  electrically,  revolve 
isochronousiy,  and  they  may  either  show  fleating  letters 
or  print  them  in  permanent  characters;  and  in  the  third, 
an  arbitrary  set  of  electrical  signab  is  devised  which 
actuates  specially  designed  apparatus  wlildi  may  repro- 
duce the  message  in  legible  cnaratters.  printed,  or  even 
written.  The  third  method  ha*  beeii  utilised  by  various 
inventors  and  applied  to  automatic  transmission,  so  as  to 
dispense  with  manual  traiMcrtption  at  the  receiving 
statioa, 

tn  all  cases  a  paper  ribbon  or  slip  is  perforated  by 
punches  generally  actuated  by  a  specially  designed  type- 
writer keyboard,  in  which  llie  depression  of  any  key  causes 
.1  series  of  perforators  representing  the  arbitrary  combina- 
tion of  the  forresponding  letter  to  appear  on  die  slip. 
This  is  passed  through  an  automatic  transmitter;  the  elec- 
trical currents  corresponding  with  the  perforators  are 
transmitted  over  the  circuit,  and  the  distant  apparatus 
actuated. 

Murray  has  devised  a  system  which  has  uodergooe 
lengthy  trials  both  at  home  and  abroad.  His  slip  has  one 
row  of  perforations  which  gears  into  the  moving  mechanism 
of  the  iraotmltleri  and  below  this  a  second  series  of  per- 
forations which  represent  his  artificial  signalling  codp. 
which  is  of  tiM  Baudot  type.  At  tlie  receiving  apparatus 
an  exact  counterpart  of  the  transmitted  slip  with  its  per- 
forations is  reproduced,  and  this  perforated  slip  is  passed 
through  and  actuates  an  automatic  type-wnter.  which 
prints  the  message. 

Creed  has  worlced  in  the  same  direction,  but  lie  uses 
the  ordinary  Wheatstone  alphabet  already  described,  and. 
of  course,  tlie  Wheatstone  transmitter.  At  the  receiving 
^nd  a  perforated  Wliefllstone  slip  is  reproduced  by  a  punch- 
ing machin".  which,  controlled  by  the  reverse  currents  from 
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the  transmitter,  and,  u^isig  compressed  air  as  a  motive- 
power,  perforates  the  received  slip  at  considerable  speed. 
This  slip  is  then  passed  through  an  automatic  type-writer 
ad.ipted  to  work  with  the  Wheatstone  alphabet,  which 
tyi>.7s  the  message  on  a  long  to  be  gummed  on  the 

tele{|raph  form.  In  both  these  cases  the  received  slip  can 
t>e  inserted  in  a  second  automatic  transmitter  and  the 
message  sent  on  to  another  town— an  advantage  in  the 
trai)>mission  of  news,  which  frequently  has  to  be  re» 
distributed  from  large  provincial  centres  to  other  tOWilS 
having  no  direct  communication  with  London.  BoA  these 
systems  arc-  in  us>.-  in  the  British  Post  OfKce. 

Siemens  and  Hatske  in  Berlin  have  devised  an  automatic 
system  in  which,  bv  means  of  suitable  apparatus,  the 
messag'.'  is  print<.U  U  the  receiving  apparatus  direct  by 
photographic  methods. 

W  rating  tel<  graphs,  based  on  the  fact  that  two  ordinates 
nt  right  angles  tO  One  another  can  be  made  to  describe  any 
curxe,  have  been  designed.  Ihc-  t>--lewritcr,  in  which  the 
pt-n  is  connected  to  two  arms  which  follow  the  niovementf 
of  the  writer,  and  which  In  doing  so  pass  over  varying 
resistances  and  transmit  to  line  currents  of  varying 
strength,  is  Weil  known.  At  the  receiving  end  two  pivoted 
electromagnets,  placed  In  a  very  powerful  magnetic  field, 
arc  deflected  over  arcs  dependent  on  tlie  streniph  of  the 
current  circulating  at  any  moment.  Two  arms  at  right 
angles  to  one  another  arc  connected  to  the  transcribing 
pen,  one  arm  being  pivoted  to  each  magnet,  and  t'u" 
writer's  movements  ace  rwroduced. 

There  is  only  time  to  refer  briefly  to  the  beautiful  writing 
apparatus  designed  by  POllak  and  Virag.  In  this  a  slip 
is  perforated  by  suitable  means  with  nine  rows  of  holes 
of  varying  sizes ;  suitable  flexible  brushes  make  contact 
through  these  holes  between  batteries  and  the  line  wires, 
aiid  thus  cause  currents  of  different  electromotive  forces 
and  duration  to  circulate  over  the  line,  and  to  act  on  two 
telephone  receivers  at  right  angles  to  one  another.  Rays 
of  light  are  reflected  from  fine  to  the  other  and  on  to  a 
photographic  slip,  and  the  written  messages,  whidi  can  be 
tr.insmitted  at  600  to  looo  wocds  a  minute,  appear 
developed  and  fixed  on  the  sensitised  paper  whldi  emerges 
from  the  dark  closet  of  the  apparatus. 

Submarine  telegraphy  is  not  susceptible  of  the  many 
developments  that  have  been  possible  with  land-lines.  The 
high  electrostatic  capacity,  varjing  from  0  3  to  0.4  micro- 
farad per  mile,  and  the  very  long  lengths  that  are  neces- 
sary to  connect  the  great  continents  of  the  world,  render- 
ing the  use  of  any  but  the  most  delicate  apparatus 
impos^ble.  on  long  cables.  The  receiving  instruments 
originally  invented  by  the  late  Lord  Kelvin,  then  .Sir 
William  Thomson,  are  still  the  only  apparatus  available 
for  the  reception  of  messages  on  long  Transcontinental 
cables,  and  so  far  it  has  not  been  found  possible  to  increase 
materially  the  speed  of  working  except,  of  course,  by 
increasing  the  dimensions  and  cost  proportiuauicly. 

In  or£nary  telegraphy,  when  transmitting  through  an 
overhead  line,  the  frequency  of  the  current  alternations  is 
only  180  per  second  for  450  words  per  minute,  and  the 
current  has  actuated  the  apparatus  at  the  further  end 
l-efore  the  battel?  connection  has  ceased.  Another  con- 
dition, however,  is  introduced  when  a  conductor  Is  used 
for  telepiionic  speech  in  which  a  maximum  frequency^  of 
iSoe  to  aooo  vibrations  per  second  has  to  be  dealt  with. 
In  these  cases  the  transmission  from  the  telephone  assumes 
.-omplex  wave-forms,  and  the  effect  of  even  a  moderate 
capacity  becomes  far  more  marked  than  in  the  case  of 
t.'lcgraphic  transmission.  If  a  sin]|de  wave  impulse  were 
emitted  in  a  circuit  containing  neither  capacity  nor  induct- 
ance it  would  maintain  its  nrm,  and  It  would  only  low 
in  amplitude  owing  to  the  waste  of  energy  in  heating  the 
condortor.  With  much  capacity  in  the  circuit,  however, 
the  wave  tends  to  elongate,  and  if  the  capacity  be 
^^ufTieientlv  great  and  the  line  sofRdently  long,  the  follow- 
lu:  vave  overtakes  the  lagging  tail  of  the  .previous  one; 
r  v  v  blend  more  or  less  together,  and  having  lost  their 
:  ^  nrtive  character  they  fail  to  imprese  on  the  receiving 
telephone  the  distinct  character  of  ttw  sound  from  which 
thev  emanate. 

"fhe  loss  of  the  overtones  means  iBminutlon  of  the 
timbre  of  the  voice;  in  other  words,  through  speech  may 
still  be  possible,  but  the  votes  ultimately  becomes  \t» 
rerognisable  until,  when  n  certain  limit  is  passed,  if  the 
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r.'s!sl,i;ic'i  oj  tar-  conciu>;ur  be  not  too  great,  it  mny 
dv^^iKiate  iiUo  a  low-toncii  imitation  of  speech,  or  with 
th-  smaller  conductors  which  are  used  for  <.i;v  w  uk  the 
.T.t.  nuation  rapidly  lowers  the  volume  of  soiind  until  it 
bfi  I >m<.s  unrecognisable.  Self-induction  is  \\v:  analogue  of 
nitida  in  mechanics;  therefore,  if  it  were  possible  to 
*'iidow  the  circuit  in  whitli  a  wave  uas  in  rnuwment  with 
suHici«"nt  ««"lf-induction  lo  prevent  tiie  tailing  and  con- 
seijue.iT  lii  -  ttion  of  its  form,  the  limit  of  speech  would 
Ix!  in.it  iuul\  increased,  us  the  atf^miation  du"  to  resist- 
ance .ilvti.-  would  have  to  b«  providrd  f,.,r.  Now  it  is 
possiblij  tu  achieve  this  result  to  a  r.jrt.iii;  rxt.  rt  Ln  addmg 
jrri:i.  i,::iy  to  the  ielf-indin  tuj.i  of  i- Irjiliont.-'  cables, 
fet  l'.im  ,illy  termed  loadinfj.  1  ht;  id-.a!  :tv  :hod  would  b«  to 
\n:-:vA-'-  ihp  f-iiiduction  unilcrin!)  thioushout,  and 
atttiiipt^  iiave  bwii  made  to  elkct  this  by  lapping  a  copper 
conductor  with  thin  iron  wire  or  tape  of  a  high  magnetic 
permeability.  Another  method  consists  in  distributing 
magn.  tlc  toils  at  uniform  distances  of  a  mile  or  two  apart 
throij;;hout  liie  length  of  the  line,  I'ndpr  these  conditions 
the  distance  over  which  speech  is  possible  has  been  ii 
from  twri  and  .i  h.ilf  to  thrc-;  and  a  half  timf?. 

The  British  Post  OlVic-  has  r-c-ntiy  laid  a  cable  with 
distributed  indi:ct.incr  b>  rwt-en  Knijl.ind  ar.d  France  Which 

will  iiicrc-asy  tl-.;-  rj:u:«:  of  sp.;-rch  aljnut  four  tifllM  M  Com- 
pared with_a  similiir  typ«  cif  unload.:d  .mIiIl'. 

The  rapid  and  enormouf  d-vi^li  um. m  of  the  telephone 
service  that  has  taken  plac-  throuptiout  the  world  within 
the  last  few  years  is  a  rcinarkahle  aLliicvcinent  of  the 
electrical  engineer.  The  princip!-  of  the  microphone,  which 
converts  sound  vibrations  into  pk-rtticjl  vibrations,  and  of 
the  t.rl-phone,  wliich  re-convcrts  th-  r;I-ctrical  into  sound 
Vibrations,  ar-  so  well  known  that  I  need  not  dwell  further 
on  Ui<j  subject  than  to  point  out  that  Grah.im  Bell's  tele- 
phone,  as  it  left  his  hands  in  i.^-6,  is  essentially  the  same 
instrument,  slightly  tmprov.  d  in  mechanical  construction 
as  he  gave  it  to  the  world,  but  .ill  the  other  adjuncts  of  a 
complete  tel.  phun.-  service  have  b'-en  profoundly  modified, 
and  we  are  not  _\rt  in  sit^ht  of  fin.ility. 

In  th^  period  during  which  the  ordinary  telephone  equip- 
ment l-.as  und.  r^'onp  niexliricatiiins.  inventors  have  turned 
their  utiemion  to  the  d.  sign  and  perfection  of  an  auto- 
matic telephone  in  whidi  ea  h  subscriber,  by  a  simple 
method  of  m.inipulation,  iniy  without  the  intervention  of 
an  op.  raior  at  the  -  xclian-;.-  obtain  direct  access  to  any 
other  subscriber  connected  with  the  service.  One  of  the 
earliest  systems  of  this  tvp-  was  known  as  the  Strowger> 
bach  subscriber's  line  terminates  on  a  line  switch  which 
forms  part  of  a  group  of  loo  switches.  This  switcli  is 
conmn  tid  by  t»n  circuits,  the  equivalent  of  the  plugs  and 
cords  in  a  manual  lK.ard,  with  a  series  of  selectors  each 
ac  oinrno-iatiiig  hm-,  junction  lines.  According  to  the  sire 
of  ine  exchaii:,'e,  ther-  may  be  two  or  three  sets  of  selectors 
coiuiected  smitlariy  by  means  of  junction  circuits,  and, 
finally,  there  is  a  connector,  a  somewhat  similar  instru- 
ment.  which  makes  the  connection  between  the  two 
subscribers. 

Each  telephone  has  a  dial  with  finger  holes  and  numbers. 
On  removing  the  telephone  from  the  hook  the  procedure 
IS  as  follows.  If,  sav.  No.  4851  is  wanted,  the  caller 
inserts  his  finger  in  hole  4  and  revolves  the  dial  up  to  the 
hmitmg  stop.  This  octua;-  <  the  line  switch,  which  causes 
a  connecting  plug  to  en:,  r  the  springs  of  the  first  dis- 
engaged  j'anrf.on  l^adinc;  to  the  selector  group  of  4000. 
The  s.iin.;  a;  tion  fol'.  iws  in  sequence  with  S,  5,  and  ^,  the 
final  iiiovenieiit  of  the  connector  making  the  connection  if 
the  required  subscriber  is  disengaged.  If  he  lie  thrOUfSh 
to  another  -n  hu<;v  back  signal  (a  vibratory  current)  is 
given.  Wh-  n  th  -  connection  is  made  and  the  conversation 
IS  complete,  I'l..  hanging  up  of  the  telephones  restores  the 
connections  to  the  no  ;nal.  This  method  has  had  oonsider- 
ab!f  dpvr[n,,[,:- n;  am.jngst  the  independent  telephone  com- 

pan  ■■  s  1  :i  Am.  ri.  ,1 . 

On  the  subject  of  the  future  development  of  tel-graphs 
and  telephones,  few  of  those  acquainted  with  the  subject 
would  venture  to  dogmatise,  but  certain  statistics  I  have 
prepared  wdl  convey  to  you  possibilities  far  moro  pregnant 
than  anv  amount  of  speculation.  The  following  figures,  for 
f!i.-  ,  .,rs  i<}03  and  1007  respectively,  have  been  gathered 
from  authentic  returns,  and  they  embrace  information  from 
every  country  of  importance  throughout  the  world 
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Large  figures  frequently  fail  to  imprett  the  oiind,  btit  vhu 
it  is  suted  that  tUt  mileage  of  wire  will  iBoa,  if  it  hsi 
not  by  this  time,  equal  one-thlrd  the  distance  Cram  tin 
earth  to  the  sun,  the  femaflcable  activitv  of  the  tnodern 
telegraph  and  tel^ihonc  service  will  perhaps  be  mort 
forcibly  realised. 
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INTELLIGENCE. 

Birmingham. — The  engineering  d.  partment  i<  losing  t.V 
■  services  of  Mr.  F.  H.  Huniinet,  bcturer  in  civil  engineer- 
ing, who  has  accepted  tiie  cliair  of  enj^ineerlng  at  Belfut, 
and  of  Dr.  J.  D.  Coalcs,  lecturer  in  eiectricTl  engineering, 
wno  has  been  appointed  principal  of  tiie  VVolverhampuut 
Tt'i  hnical  School. 

Camoriuge. — Thf;  observatory  syndicate,  in  a  report  to 
the  Senate  on  the  Huggtns  dome  and  the  astrophysical 

i  building,  state  that  the  buildings  now  erected  may  be  re- 

\  garded  as  consisting  of  two  parts,  though  for  the  sak«  of 
economy   in   constmrtion   they   are   structurally  blendM. 

<  'I'he  first  part  consists  of  a  dome  sji  feet  in  dian«ter. 

I  together  with  a  small  room  for  accessory  apparatus  and 
.1  ro.)ni  for  any  observer  who  may  be  making  use  of  the 

.  Huggins  instruments  installed  in  the  dome.  These  are  to 
be  called  the  Huggins  dome  and  the  Huggins  obserserli 
room.  The  second  part — the  astrophysical  building— com- 
prises a  computing  room,  which  also  serves  as  a  librar>'. 

i  .ind  a  small  room  appropriated  to  the  use  of  the  head  oi 
the  departiii'  nt.  I  he  Hug^ne  InetriraMntB  an  now  ready 
for  adjustment  and  use. 

The  Goldsmiths'  Company  have  given  700/.  for  the  equip- 
ment of  the  metallurgical  department  of  the  chemical 
lalH,r.itor\ . 

I  he  prize  of  50^.  out  of  the  Gordon  Wigan  fund  for 

a   research   in  chemistry  has   been   awarded   to  Mr.  J. 

Thomas,  Trinity,  for  experimental  investigations  on  "  Tli<! 

Isolation  of  the  .Aromatic  Sulphinic  .Acids  "  and  "  The 
i  Resolution   of    Externally    Compensated   Quinoline  Deri- 
I  vativc-s  containing  Two  Asymmetric  Carbon  .Atoms." 
I     .Mr.  W.  F.  Pende,  of  the  Indian  Forestry  Service.  wiH 

deliver  a  course  of  lectures  on  IniBan  UfttStxy  during  du 

.Michaelmas  term  of  1910. 

OxFORD.~-The  next  award  for  the  Radcliffe  priae  will 
be  made  in  March,  1911.  The  pri<e.  which  n  of  tlis 
value  of  50f..  ie  awarded  Iqr  the  master  and  fellows  sf 
University  College  eveiy  second  year  for  reseaMh  in  ai^ 
branch  of  medical  science  comprised  undtf  die  lolhnrinf 
heads :— human  anatomy.  physioi«|y>  phaimacology, 
pathology,  medicine,  surgery.  Obstetric*,  gynaoiila|r, 
forensic  medicine,  hygiene.  The  prize  ia  open  to  afl 
graduates  of  the  UniveraiQT  who  shall  have  proceeded  or 
shall  be  prooeedlftg  to  a  mescal  degree  in  the  Unimsi^. 
Candidates  must  not  have  exceeded  twelve  yean  from  (be 
date  of  pasting  the  last  examination  for  the  degree  ef 
B.A.,  and  most  not,  at  the  date  of  application,  be  fdlsm 
on  the  foundation  of  l>r.  John  RadcllfTe.  The  memoirs 
mtist  be  sent  to  the  Univenity  Registry  on  or  befoR 
December  1. 

The  Rolleston  memorial  prize,  the  value  of  which  Is  fioL, 
will  he  awarded  in  Easter  or  Trinity  term,  i9n.  The 
pri/e  is  open  to  such  members  of  the  Universides  of  Oifard 
and  Cambridge  as  snli  not  have  exceeded  ten  years  from 
th^  date  of  their  matriculation  on  Macth  31,  1913,  and  is 
to  be  awarded  for  original  research  in  any  subject  can- 
prised  under  the  following  heads :— animal  and  vegetable 
morphology,  physiology  and  pathology,  and  antfiropologT, 
to  be  selected  by  the  candidates  themselves.  Candldatef 
wishing  to  compete  should  forward  tiieir  memoirs  to  ibe 
registrar  of  the  University  before  March  31,  191s.  The 
memoirs  should  he  inscribed  "  RoUeelon  Memorial  Essay," 
and  should  each  bear  the  name  and  addreso  of  the  autmr. 
They  may  be  printed  or  in  manuscript,  memoirs  already 
published  being  admitted  to  the  competition. 
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The  electors  have  appointed  Mr.  Raphael  MeUola, 
F.R.S.,  professor  of  oieiiiistor  in  Finsbucy  Technical 
College.  City  and  GutMt  Of  London  Institate,  to  deliver 

the  Herbert  Spencer  lecture  in  the  course  of  next 
Michaelmas  term.  No  more  appropriate  selection  could 
have  been  made  than  that  of  Prof.  Meldola,  whose  wide 
range  of  scientific  knowledge  and  interest,  extending  far 
beyond  the  bounds  of  his  special  subject,  and  whose  well- 
known  •jrmpatity  with  everything  which  can  tend  to  further 
the  progress  and  popularise  the  results  of  physical  iinJ 
biological  research,  justify  the  expectation  that  his  Irctur*; 
will  be  of  exceptional  interest  and  value.  Thr  subject  and 
date  of  the  lecture  will  be  announced  later. 

Mr.  Selw-yn  Image,  who  has  recently  been  elected  to 
the  Slade  professorship  of  fine  art,  is  well  known  to 
naturalists  as  a  keen  student  and  collector  of  the  British 
Lepidoptera.  He  is  a  Felloiw  of  the  Entomological  Society 
of  London,  and  is  at  present  terving  on  the  council  of  that 
society. 

The  dele^itea  of  the  common  university  fund  propose 
•hortiy  to  appoint  a  reader  in  social  anthropology. 

At  the  terfnt<-nary  festival  of  Wadham  College,  held  on 
June  23.  allusion  was  made  both  by  Lord  Curxon  and  by 
Sir  Archibald  Geikie  to  the  connection  of  the  college  with 
the  earfy  history  of  the  Roy.nl  Societv.  The  latter  speaker 
IfBVO  It  as  his  opinion  that  but  for  Df.  John  Wilklna.  the 
warden  of  W.idham,  under  whose  auspices  the  OxfOfd 
meetings  of  "  the  association  of  certain  worthy  peraonc 
inquisitive  in  Natural  Philosophsr "  (Walter)  bMan  about 
1648  or  1649,  the  Royal  Society  mi^t  never  nave  eome 
Into  dlMenoe. 

Shctfielf). — Dr.  J.  Ro1iin<;on  has  been  appointed  junior 
lecturer  and  demonstrator  in  phvsics,  and  Mr.  J.  Miller 
aseistant  in  the  wcbltectural  department. 


Mr.  H.  S-  Jacksok.  r'-s'-nrch  n<:<i*f ,-iiit  in  plant  patliolojjv 
at  the  Oregon  Agricuitural  Experiment  Station,  has  been 
appointed  professor  of  botany  and  ^aat  pafhology  !n  (he 
Oregon  Agricultural  College. 

Thb  Speech  Day  of  the  Merchant  Venturers'  Technical 
College.  Bristol,  will  be  Fridav.  July  aa,  when  Colonel  : 
F.  C.  Ord.  C.B.,  the  master  of  the  Soelety  of  Merchant  j 

\'cnrurer'!,  will  distribute  the  prizes. 

Dr.  H.  S.  Jbsnings,  hithTto  professor  of  rtperimental 
zoology  at  the  Johns  Hopkins  University,  hns  b.-f-n 
appointed  professor  of  zoology  and  direct(»'  of  the  bio- 
lof^ical  luborntorv-  of  the  <!,-ime  Univenity,  in  aucocadon  to 

thf  late  Prof.  W.  K.  Brooks.  | 

TiiK  ri<?vel,ind  College  of  Physicians,  now  the  medical 
department  of  Ohio  Wesleyan  University,  is  to  be  ronsoli-  j 
dated  with  the  medical  department  of  Western   Reserve  i 
University  at  the  close  of  the  present  college  year.  Mr. 
H.  M.  Hanna  has  given  the  sum  of  j;o.ooof.  as  an  addi- 
tional endowment  fund  for  the  medical  department. 

It  I>  announced  in  Seitnee  that  two  more  {nduitrial 
fellowships  for  the  investigation  of  the  diaeaaes  of  plants 
f making  four  in  all)  have  been  established  In  the  New 
York  Stale  College  of  Agriculture.  They  are  to  be  known 
respectively  as  the  Herman  Praech  fellowahip  and  the 
John  Davey  fellowship.  The  flrtt-named  ptovldea  for  the 
investigation  of  the  of  dry  sulphur  as  a  funijtelde  both 
to  the  plants  and  !n  the  90il«  and  the  second  pravides  for 
tfw  inmattgadon  of  heart^rot  of  trees. 

A  KBw  University  for  Natal  is,  says  the  Wettminster 
Ga§eUe,  to  be  opened  formally  In  August  next.  It  is 
anticipated  that  a  large  number  of  students  will  be  enrolled 
at  once.  Under  the  South  Africa  Act  of  Union  the 
Untvertity  will  eome  under  the  jurisdiction  of  the  Union 
Government,  white  education,  other  than  higher  education, 
will  be  vested  in  the  Provincial  Council  for  a  period  of  .it 
least  five  years.  The  Act  establishing  the  University  pro- 
vides that  instruction  shall  be  given  in  classics,  literature, 
law.  science  and  art.  and  other  studies.  Designs  for  a 
handsome  building  have  been  approved  by  the  Kat.il 
Government.  Already  Mr.  VV.  N.  Roseveare  has  been 
.-ippointed  professor  of  mathematics  and  Mr.  Bewa  pro- 
fessor of  botany  and  geology. 

Ths  Rural  Frliicition  Confrrrnce,  whirh  has  been  con- 
stituted by  the  Presidents  of  t)i<?  Board  of  Agriculture  and 
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Fisheries  and  the  Board  of  Education,  for  the  discussion 
of  all  questions  connected  with  education  In  rural  districts, 
and  for  the  periodical  exchange  of  views  between  repre- 
sentative agriculturists  and  the  two  departments,  will  be 
composed  as  follows  : — Lord  Moreton,  Lonl  Barnard,  the 
Right  Hon.  Lord  Belper,  the  Right  Hon.  Lord  Reay, 
G.C.S.I.,  G.C.I. E.,  the  Right  Hon.  A.  H.  Dyke  Adand, 
the  Right  Hon.  H.  HoWious.-,  Sir  Francis  A.  Channing, 
B.irt..  M.P..  Sir  A.  K.  Rolli:,  M.ijor  P.  G.  Craigie,  C.B., 
Mr.  Graham  Balfour,  Mr.  C.  Hat  hurst,  M.P.,  Mr.  G.  A. 
Bcllwood,  Mr.  J.  F.  Blacksh.iw,  Mr.  W.  F.  Brockholes, 
.Mr.  G.  G.  Butler,  Mr.  A.  \V.  Chapman,  Mr.  F.  J. 
Chittenden.  Mr.  S.  H.  Cowp-r-CoIes,  Mr.  D.  D.ivies,  M.P., 
Major  J.  W.  Dent,  Mr.  H.  J.  Ehvos,  F.R.S.,  Prof.  \V.  R. 
Fisher,  Mr.  P.  Hcdwt.rth  Foiilk-s.  Mr.  W.  J.  Grant,  Mf. 
A.  D.  Hall,  F  K  S.,  Mr.  W.  A.  Haviland,  Prof.  C.  Brynar 
Jones,  Mr.  1  .  Latham.  Mr.  J.  L.  Luddington.  Mr.  H. 
Martin,  Mr.  E.  Mathews.  Rev.  R.  Mever.  Mr.  W.  r.irlour, 
Mr.  C.  N.  P.  Phipps,  .Mr.  J.  H.  Sabin.  Mr.  A.  F.  Somcr- 
ville.  Prof.  W.  Somervilli».  Mr.  A.  E.  Bromehead-Soulby. 
Mr.  C.  Turnor,  Mr.  F.  Wrn-v.  .M  P..  Prof.  T.  Winter, 
and  Prof.  T.  B.  Wood.  The  Ri^lit  Hon.  H.  Hobhouse 
will  act  as  chairman  of  the  conference,  and  Mr.  E.  G. 
Howarth,  of  the  Board  of  Education,  and  Mr.  H.  L. 
French,  of  the  Board  of  Agricofture  and  Fishertes,  will  act 
as  joint  socfotarios. 

On  Mav  iS,  at  the  Regent  Street  Polytechnic,  London, 
Mr.  Blair  ('  ducation  officer  to  the  London  County  Council) 
gave  an  address  on  "  The  Newer  Education "  to  the 
members  of  the  Federated  Associations  of  London  Non- 
primary  IVaeh'-rs.  Mr.  RInir  said  that  the  adverse 
criticisms  soinetinv-s  passed  on  the  results  of  modem 
elementary  tdutaliun  ari^e  from  Ifjnor.ince  of  the  progress 
that  has  really  been  made  in  this  dirrrtion  during  the  last 
fifty  years.  There  is  now  Iiardly  an  illiterate  person  in 
the  rountrv,  and.  moreover,  the  facts  that  crime  has 
i'-cr' nsrd,  tliat  s.nnitarv  conditions  have  improved,  that 
th"  death-rnte  h.as  fallen,  and  that  the  funds  of  savings 
banks  and  provident  soL-ietirs  show  a  steady  increase,  must 
all  be  attributed  indirectly  to  the  work  done  in  elementary 
schools.  We  were  in  this  respi-ct  far  ahead  of  Germany. 
An  important  part  of  the  ren-nt  work  of  the  London  County 
Council  has  been  the  institution  of  its  scheme  of  scholar- 
ships for  children  fit  to  pas?  from  the  elementary  to  the 
•j'l'ondarv  schools.  The  full  development  of  this  scheme 
is  v.'t  to  mm'',  for  there  is  a  distinct  need  that  the  c^ild, 
leaving  the  sorondary  school  at  the  .n^e  of  sixteen  ana  not 
wishing  to  take  up  (^Imientarv-'chool  tearhing,  shall  have 
some  course  of  definit"  technical  training.  So  far  as 
w.ii:;''-".'»rning  cap.iritv  is  concerned,  boys  and  Rirls  leaving 
secondary  schools  .nt  this  a(<c  are  in  no  better  position 
fh.Tn  children  leaving  the  elcni'-ntary  schools  at  the  age  of 
fourteen.  After  r'-ading  certain  examiners'  reports  refer- 
ring to  the  unsatisfactory  work  in  some  secondary  schools, 
Mr.  Blair  slat'd  th.Tf  there  is  still  a  tendency  for  this  work 
to  be  too  acadeniic  in  character,  and  he  urged  that 
secondary-school  teachers  must  strive  to  correlate  their 
teaching  with  the  facts  of  life,  and  remen\ber  that  upon 
them  falls  .1  large  part  of  the  responsibility  for  training 
the  child  for  its  future  duties  as  a  citizen  of  the  Empire. 
Some  statesmen  consider  that  before  lonfj  we  may  be 
called  upon  to  meet  a  serious  national  emertjencv.  and  the 
w.iv  in  which  we  shall  do  this  will  depend  on  the  work 
of  the  teachers  both  in  th«  aismentary  and  in  the  secondary 
schools. 

SOCIETIES  AND  ACADEMIES. 

London. 

Royal  Society.  June  a^,— Mr.  A.  B.  Kempc,  vice  pre«ident 
and  treasurer,  in  the  chair. — .^.  Malloek :  Damping  of 
sound  by  frothy  liquids.  The  object  of  the  note  is  (1)  to 
explain  thi^  well-known  fact  that  a  vessel  which,  when 
empty  or  filUd  with  a  homuRt-neous  liquid,  givs  a  musical 
note  wh'm  stru(k,  ceases  to  do  so  when  the  liquid  contains 
hulililes  of  £;as  :  (2)  to  diri-ct  .'ittention  to  the  fund.»mental 
difference  between  the  d.unpinj^  of  wave*  propagated 
through  a  gas  containing  splierr  s  of  liquid  (e.g.  rain  Or 
fofj).  nnd  that  wliich  occurs  in  .1  liquid  containing  hubbies 
of  t;as.  The  damping  of  sound  waves  by  fog  has  received 
considerable  attention,  and  it  has  been  sliown  that  although 
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pre<icnce  of  liquid  particles  does  catise  ft  certain  amount  of 
dissipation,  loss  of  energ>'  is  small,  and  this  agrees  with 
observation.  On  the  other  hand,  with  a  liquid  containing 
bubbles,  damping  of  vibrati  ui  is  <  xcessive,  [iractic.illy  the 
whole  of  the  wave  energy  It  inj^  d:s!.ijjatrd  in  a  few  wave- 
lengths or  periods.  When  splu-re*  of  liquids  are  dis- 
seinin.iced  in  a  gas,  compres>.iui)»  and  dilatations  take  place 
in  the  latter  much  as  if  only  the  gas  were  present,  and 
the  increased  dissipation  is  due  to  slight  modification  in 
the  motion  of  the  gas,  brotir^lit  about  bs  tlic  lii|ul(l  sph-  rts. 
In  thr  ronvcrsc  case,  when  bubbles  of  g.is  arr'  disseminated 
ihriHjf^h  a  liquid,  variation  of  volume  consequent  on  the 
passage  of  a  wave  takes  place  almost  <  ntir'  1>  in  the  gas, 
and  distortion  of  the  liquid  about  the  I'ub'.i!' s  of  whose 
volume  is  the  variable  introduces  a  i.it'j  of  c1is«::p.Ttion 
of  a  different  and  larger  order.  It  is  pointr-d  out  tlutt  in 
a  mixture  of  liquid  and  gas  (in  the  form  of  bubbles)  the 
velocity  of  wave  propagation  is  less  than  that  in  either 
constituent  alone,  and  has  a  mitiimum  when  the  propor- 
tion of  gas  to  liquid  has  a  certain  value.  If  the  mixture 
consists  of  air  and  water,  minimum  vebcity  of  propagation 
i«  ranched  iHien  the  volumes  of  air  and  water  are  nearly 
eqiiali  Wid  is  then  about  one-fourteenth  the  velocity  of 
90und  in  air.  When  the  volume  ratio  of  gas  to  liquid 
excf'xU  A  cprtain  limit,  depending  00  the  order  in  which 
the  buhbk^  are  arranged,  the  latter  cannot  remain 
spherical,  and  the  mixture  then  beoomea  a  frodi,  or  coUec- 
ti«n  of  air  edte  separated  by  thin  Houid  walls.  It  is 
shown  by  experiment  that  such  frodi  is  a  vei^  effective 
aflent  in  damping  vibrarionsj— Prof.  P.  V.  Surn ;  The 
d^perdon  of  light  by  potanhiin  vivonr.  The  work 
descrtbed  in  this  paper  was  an  atteiHpt  to  measure  quanti- 
tadveljr  the  amount  of  disperden  in  the  vapour  of 
porasainm.  Dispersion  talces  place  in  the  vapour  chiefly  on 
account  of  the  red  absorption  lines,  but  is  also  to  a  smaller 
extent  due  to  other  lines  of  the  principal  series.  Measure- 
ments were  made  showing  dispersion  affected  by  the  first 
<iix  pairs  of  lines  of  the  principal  series,  and  an  effect 
could  just  be  di  !.  1  [r.-J  at  tlv-  next  pair  of  rmts.  1  hr  dis- 
persion was  fduiid  to  tit  .1  S'.-llin!>ier  formula,  ajid  valuui 
for  four  of  ill.-  <  onstants  for  this  formula  were  obtained. 
On  theofi  tnal  ^cioiinrh  w--  1  an  conclude,  from  the  relative 
v.ilu'-N  ul  \\v  miist.iMis  of  dispersion  fornnila,  that  the 
numbii  of  jioi»>  takiiig  pait  in  the  absnrption  of  the  light 
after  the  first  pair  of  lines  ituist  Ul-  unly  .1  small  fraction 
of  the  to(.T!  number  present  in  tin  vap>>ur,  and  that  this 
fracftsHi  d'  l-nascs  with  the  nuinfi':r  of  lints  in  the  scrio";. 
It  is  suj;^;-'sti  il  that  the  f^xplaiiation  of  si  rii  >.  lines  must 
tllcrcforr  'J'-  looki  d  f>ir  in  v\si-ms  whii  li  an  not  the  atom 
pure  and  simpie,  but  probably  atoms  to  which  a  corpuscle 
or  more  than  one  corpuscle  become  attached.  Several 
types  of  C)u;i*>  rompounils  may  thiK  h.  formed  in  a  way 
suggested  fi\  Sir  J.  J.  'Iliomson,  and  ;h'-  p' riuds  lonurinniy 
associated  with  the  atoms  mav  li  the  |icriods  of  this' 
sy.stcms.  Our  conception  of  th  ■  aturn  may  be  thus  con- 
siderably simplified,  as  the  number  of  degrees  of  freedom 
for  each  individual  atom  may  be  diminished  very  largely 
if  this  view  be  the  true  one. — J.  VV.  QifTord  :  Xdditioiial 
refractive  indices  of  quarts,  vitreous  silica,  caldte,  and 
fluorite.— J.  Ivon  QrAMUM  i  The  absorption  spectra  of 
sulphur  vapour  at  different  temperatures  and  pressures, 
and  their  relation  to  the  molecular  complexity  of  this 
element.  The  absorption  spectra  were  pootoigraphed  at 
temperatures  varying  from  530*  C.  up  to  900^  C.,  at 
atmospheric  pressure,  and  at  constant  temperatures,  under 

Pressures  between  atmospherSe  and  10  mm.  of  mercury, 
he  photographs  at  constant  pressure  with  the  above 
variation  of  t<-inpf-r.'iture  show  the  pres' nee  of  two  distinct 
absorption  spenra ;  thpse  are  attributed  to  the  intra- 
molecular vihr.iiions  of  the  S,  and  S.  complexes  re- 
spectively, the  former  prjHlucing  a  series  of  absorption 
bands  Sf;  a  .  ri  m(  =  A-')20oo  and  »i  2600,  with  mean  posi- 
tion of  maximum  absorption  about  »i  2500,  whilst  the 
relatively  lighter  S.  rnolerular  svstem.  by  taking  up  vittra- 
fions  of  greater  frequencies,  produces  a  series  i>f  bands 
Iving  betwf'-n  fi  iqcxi  and  n  3S30.  with  mean  position  of 
niaxinmin  absorption  about  n  37>o.  Since  only  lu'o  dis- 
tinct spectra  are  evident,  it  is  coiudiidrd  that  the  equation 
^,  ~  4S,  ri'iirrscnts  th*^  solo  r'  a<  ;lnn  th.Tt  occurs  in  the 
di-.<i»  i.ition  of  sulphur  vapour  on  heating  from  its  boiling 
point  up  to  Qoo'  C.  Tlie  int.  rpn  tation  of  the  photogmphs 
of  the  absorption  spectra  ol  ih.  vapour  at  different  (con- 
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I  stant)    temperatures,    but    with    reduction    of  presMdt, 

mdicates  that  above  580'  C.  thf  dissociation  c(  the  nol^ 
culc  S,  is  simple,  that  is,  there  is  direct  dissoctadon  iata 
S,  complexes,  but  at  or  below  5^0°  C.  the  diseocisftm 
lakes  place  with  the  formation  ol  mok-cules  intenn«4aft 
in  complexity  between   th-    above  two  aggregates.  Tk* 

I  position  of  maximum  .ibsurption  of  each  band  is  towarJj 
the  more  refrangible  edge,  whilst  the  individu.il  bands  -  f 
each  series  appear  to  become  stronger,  also  in  the  nior: 
i  L tran{:;ible  direction.  'J  ln'  two  s- rieas  of  bands  are  shor 
mapped  III  oscillation  luijuencics,  the  similarity  betvt-n 
the  series  being  much  more  evident  when  illustrated  :- 
thi«  tnanncr.      Reprcidiu  tions  of  photographs  also  ^o\Xi.- 

j  pany  the  paper. — Dr.  T.  H.  Havelock  :  The  wave-oi.ild3H 
rrsistante   of  ship?  :    a  study   of  certain    "^fri*-*  of 
'  \l>frim-  r.ts.    In   a   pre  vious  paper   (rroe.-. -dings,  .\,  s^i 
ixxxii.,  p.  276,  1909)  the  author  discu&s«fd  the  variatior,  '■ 
the  wave-making  resistance  of  a  ship  with  its  sp.^. 
a  formula  was  obtained  by  specifying  the  action  of  a  sn  - 
in    terms   of   a  simple   equivalent    pres.sure    distribtti. -. 
travelling  over  the  surface.    The  present  investigation  • 
a  more  systematic  study  of  some  of  the  coefBcients  t> 
formula,  the  experimental  data  being  taken  from  publbtcd 
records  of  tank  experiments  with  models.   The  discwam 
is  limited  to  types  for  which  the  resistancc-velodty  cam 
shows  clearly  the  hwnpe  and  hollows  which  a.-'-  umslh 
ascribed  to  interfcreooe  of  wave  systems  origin.itin^  zi  th? 
bow  and  Mem;  die  tabulated  results  form  a  nutrericil 
study  of  the  latter  theory,  and  exhibit  ttie  variation  <4 
the  coefficients  of  the  simple  equivalent  V*"^''^*^^ 
with  the  displacement  ot  the  model*  the  praportioa  sf 

■  parallel  middle  body,  and  variottt  oodBdents  of  toeew. 
Without  attempting  to  express  the  coeflSdenes  by  empiricsl 
formulae,  sufTicient  information  is  available  M  allow  of  to 
approximate  estimate  of  their  values  in  sifflilaor  ipsieb: 
this  is  illustrated  by  the  Turbinia,  and  the  remit  is  *»• 
cussed  in  relation  to  the  published  record  of  trials  of  tta* 
vessel.    The  characteristic  interference  effect  mentionsd  abo»T 
appears  to  orrur  spn  i.dly  in  rather  full-ended  model*.  «frA 
fairly  high  cylindrical  cnetTu  ients  :  in  this  case    it  is  per- 
missible to  regard  ilie  c  qnivalent  pressure  system  as  havi"^ 
two   parts  associated   with    the    bow  and    ihc    st«n  r' 
spoctively.      An   examination   of  models    with    finer  tr  ' 
sugges;ts  that  this  simple  interferenr*^  th' ory  is  Lnadfi,^:- 
in  C'Tt.iin  casr".;  ttin  studv  of  a  modified  t;.;!-  <'i  prcssf 
distribution   is   indii  ated. — Or.   Georgcs   Dr«yor  and 
Ray  :    Tlv  hlood  volume  of  mammals  as  determir^efi  "• 
experiments  upon  rabbits,  guinea-pigs,  and  mice,  ard  ;• 
relationship  to  the  body  weight  and  to  the  surface  ii:- 
expressed  in  a  formula.    The  blood  volume  of  anima's 
for  many  years  been  the  subject  of  numerous  invesr;;i 
tions.    This  is  but  natural  considering  its  great  imj^r; 
ance  for  the  study  of  disease.    As,  however,  the  f'S-.^  ; 

'  olit.iitii'rt  are  verv  rfiscordant,  the  authors  have  detcrm--- 

I  (!'..>  blood  \ul;mirs  of  rabbits,  guinea-pigs,  and  mic*  b 
Welcker's  methofi.  hv  washing  out  the  rirrulatorr  fys^ 
and  by  following  tlvj  percentage  fall  of  h.T-moglobin  at-- 
bleeding.  The  experiments  of  the  authors  have  g  v-a 
following  results  t— (i)The  blood  volume  of  living  maoMri  - 
can  be  determined  very  accurately  by  bleeding  th«  anicj- 
(about  30  per  cent,  of  its  original  blood  volume)  and  ia^- 
mining  the  percentage  fall  of  hiamoglobin  at  the  onoi^i 
when  equilibrium  is  reached.  This  medwd  gives  re«ils  >^ 
onarkably  concordant  with  those  obtained  by  wadiil^  cr-,' 
the  circulatory  system.  In  employing  this  method  h 
absolutely  essential  that  tta  animals  should  not  have  ba- 
bied before,  h)  In  nonnal  healthy  mammals  frsM^ 
guinea-pig,  and  mouse)  the  blood  volume  is  SAtisfscnfi^ 
expressed  by  the  following  formula.  B™W'/fc,  whew  B  •'  , 

the  bl  1  \ohmie  in  cubic  centimetres,  W  the  weight* 

the  individu.il  in  {;iams,  and  k  a  constant  to  h^^  asoerteH  ■ 
for    •  11  h    particular    species    of   animal.    This    foravw-  | 
Indicates  that  the  smaller  animal."!  of  any  given  HW**  j 
which  have  a  relativclv  greater  b«dv  vaifac?  than  h'-iV  | 
ones,  have  also  a  rr  latively  greater  bk>od  volum".    T>r  -  1 
to  sa\.    ih'    Slood   volume  can  be  cxprr.wd    as   .1  *.="•  j 
tion  of   til'    surface  area.    It   t"  therefore  misleadii-j; 
expr-  si  tb,'-  bl.Kid  volume  as  ji'-rci  iita;^e  of  the  body  nr.:.-'. 
as  has  hiiiii  rto  been  invariably  dune,    (j)  The  constin:  : 
by  mentis  id  v.'iirh  the  Mood  volume  in  riibic  cerif-m'— ^ 
can  be  calcuLiled  from  the  formula  B  =  \V'  v 
weight  of  the  animal  in  grams  is  known,  it  tppntxioM'.* 
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for  rabbit,  1-55;  guiiica-pifj,  3  ;,o  ;  ir.MU--r,  tj  'O. — E.  C. 
Hort :   Autotoxsmia  ar;ii   inf-  itnin.  i_  :.j  _tt  of  this 

communication  is  to  sl-.iiw  il-.nt  fev<_i  ,  lu>>  ot  w.  -ght,  and 

changes  in  tll',-  atit:tryj):u  v;ilur>.  nf  tllL-  b!.><j<J  sitliiii,  thi!.'; 
phenomena  cjininoii  lu  b;n  trri.il  ;in<i  )i:otu<:ujii  iiiltt-Uon 
in  L.iii  b"-  rrproduc  d  in  .:niiii.ils  b.   t!ie  subcutaneous 

mjfciiuii  <jI  !.:nall  quan;itii_s  ot  di^ijllud  water,  Klaborate 
controls  wrrc  srt  up  throughout,  and  iibitncj  of  sepsis 
repeatedi)  pruved  bv  autopsy  and  by  iii:cru?.cop.tal  sfctions. 
Fever. — Sixty  guinea-pigs  received  single  inj-t  tions  oi  boiled 
distilled  water  in  quantities  varying  from  i  to  lo  c.cm. 
Fever  resulted  in  f^ixy.  Thirty  >^uinf  i-pigs  received 
multiple  injections,  alw.iys  followed  by  (ever  except  when 
the  injections  w n-  too  closely  crowded,  or  too  lar^;';-,  wtien 
sybi.orrnal  trnipfraturts  resulted.  Twlve  rabbits  received 
single  InjiTtions  v.nyinj^  from  to  to  On  r.cm.  Fever 
followed  in  all.  'led  rabbits  rrtrivfd  multiple  injections. 
All  showed  fcvt?r.  Fever  ulicr  each  irjntion  was  always 
rapid  in  on!«.£,  abrupt  and  fugitive  in  both  guinea-pig  and 
rabbit.  By  appropriate  spacing  of  injections  continuoys 
fever  can  be  produced,  ceasing  with  the  injr  <  tions. 
Hypcrsensitisarion  was  frequently  observed.  Establi>liiiH  nt 
of  a  constant  between  w^-ight  of  injection,  animal  inj  u  <1, 
and  degree  of  fever  induced  has  bf n  so  f.ir  in\p-  ^sibb;. 
Weight. — The  effect  of  small  single  injections  was  incon- 
clusive. Multiple  injrriions  always  produced  marked  loss, 
recovery  ensuing  on  disrontinuance  of  injections  if  few  in 
number.  Antitryptic  valuta. — Multiple  injectitu.!,  produf  rl 
marked  rise  in  valu-.b,  strikingly  parallel  in  gross  effect 
to  the  rise  produced  in  the  same  sp'i-ci's  of  animal  by  single 
injections  of  diplithcria  toxin,  or  of  emulsions  of  living 
bacteria.  From  these  experiments  it  would  appear  that 
however  great  the  share  taken  by  bacteria  and  protozoa  in 
initiating  the  disease-complex  of  infection,  the  net  result 
is,  perhaps  to  n  larjje  extent,  a  state  of  true  autrt-into-^i- 
cation.  The  results  obtained  suggest  that  sut  li  auto- 
info"cicatii>n  is  iti  part  directly  due  to  absorption  of  deri- 
vnt'y.js  of  the  inferf-d  cells  theniseivs,  and  Oflly  indirectly 
to  :he  absorption  of  bacterial  prodiRts. 

Physical  Society.  June  to  —  Prrf.  H.  L.  Callendsr. 
^.K.i».,  president,  in  the  chair  — Dr.  W.  E.  Swmpn«r 
and  W.  C.  S.  Phillip* :  A  galvanometer  for  alternate- 
current  circuits.  The  galvanometer  described  is  the  result 
of  an  attempt  to  construct  a  measuring  instrument  by 
iii'ans  of  which  inductances  and  capacities  can  be  com- 
pared by  bridge  methods  as  accurately  as  it  is  possible  to 
compare  resistances.  The  instrument  is  like  a  moving 
coil  galvanometer  in  almost  every  respect,  except  that  its 
field  is  due  to  a  specially  constructed  electromagnet  excited 
by  an  alternating  voltage.— .A.  E.  Oarratt :  Positive 
electrification  due  to  heating  aluminium  phosphate. 
Many  of  the  results  obtained,  in  particular  («)  with  vary- 
ing pressure*  ,nnd  constant  temperatures,  (fcj  at  atlBO^her'ic 
pressure  in  whiLh  after  removal  of  all  free  loM  by  a  field 
sufficient  lo  produce  a  saturation  current,  a  current  of 
equal  values  for  ions  of  both  signs  was  found  at  an  elec- 
trode placed  behind  that  on  which  the  saturation  voltage 
acted,  and  (c)  the  loss  of  charge  of  a  Faraday  rylinder 
when  screened  from  the  action  of  free  ions,  indicate  that 
one  of  ^he  products  due  to  heating  aluminium  phosphate 
is  in  the  form  of  neutral  pairs  or  doublets  which  after- 
wards split  up  into  negative  and  poritive  tons. 

Hoyal  Anthropological  Institute,  1<  i  1  r  ( :.>wl md. 
past-president,  in  the  chair — P.  A.  Talbot  :  1  he  Ekoi  of 
jouthern  Nigeria.  The  Fk  li  dwell  by  the  border  of^  the 
German  Kamerun.  iluir  land,  between  its  maze  of 
•ivers,  is  one  stretcii  of  d  nse  "  hush,"  whih  reacii  ^  i  vrn 
(o  th»  summit  of  tht;  lulls,  of  which  the  greater  part  of 
'hr  country  consists.  I  li  whole  existence  of  the  race 
mirrors  the  twilight  and  niy.stery  of  the  bush,  peopled  tt* 
•he  native's  fancy  by  strange,  half-human  shapes,  such 
as  were-leopards  nnd  the  genii  of  trees  and  ro«-ks.  Magic 
:s  th*  k-.ij.i;.  .n  •.■.lii  h  the  lives  of  the  F.koi  turn. 
Idiong,  the  praLticc  of  divination,  is  much  resorted  to. 
and  ^  is  clearly  connected  with  ancestor  worship,  th«- 
dominant  factor  in  the  religion  of  the  mre.  The  great 
festival  of  the  year  is  tSiat  of  Eja.  held  at  the  time  of 
the  new  yams.  Invtstit^ations  have  proved  that  these  ritc« 
are  almost  identical  with  ni  no.  of  the  darker  traits  <.f  | 
the  old  .Adonis-Attis-Oskii  worship.  Many  beliefs  and  i 
customs  of  the  Ekoi  have  com*  down  from  remotest  I 
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antiquity.  '1  hey  have  a  marvellous  folklore,  which  at 
times  shows  poetic  feeling,  at  others  a  keen  si  rise  of 
humour.  There  arc  ies^cnds  to  explain  all  customs  and 
'i'  lieU.  i  ll'  land  is  lull  of  societies,  secret  and  otherwise, 
the  chief  of  which  is  the  Egbo  Club,  whirh  ruird  the 
country  before  the  coming  of  the  white  nian.  Though  a 
polygamous  people,  th"  chief  wife,  not  the  husband,  is  the 
head  of  the  hoL.-<  ,  .m  l  wi  :nen's  rights  as  to  property  and 
the  custody  of  children  are  most  strictly  safeguarded  by 
native  law. 

Zooloctcal  Society,  June  14.— Dr.  S.  F.  Uanncr.  F.R.S., 
vice-president)  In  dte  chair.— R.  I.  l*MO«iit  Th« 
cutaneous  •eent'^lands  of  ruminants.  The  nutlwr  pointed 
out  that  the  structure  of  the  feet,  whether  funritfied  with 
special  gbuida  or  not*  aofylied  vahMbk  dat*  for  dasaifyinfi 
tlte  ^nera  of  antHnpes  and  deer,  and  dnwed  that  with 
some  modiScatiens,  such  as  the  removal  of  Tetrweras  from 
the  CephatophiiuB  to  tlie  Tragclophiiue,  of  Dorcotragus 
from  the  Antilopinx  to  the  Neotra^nae,  and  of  Panthalope» 
Siiign,  and  .-Epjceros  from  the  Antilopins,  the  subfamilies 
usually  admitned  were  valid  graiipa.  In  tlw  case  of  the 
deer.  It  was  interesting  to  note  that  Ruoervus,  Panolia, 
Eiaphurus,  and  SIka  were  closely  allied  to  Cervus,  Dama 
b^-ing  a  toully  distinct  type.  Axis  and  Hyetaphus  belonged 
10  another  group,  while  Rangifer,  Alces.  and  Capreolus, 
.IS  Sir  Victor  Brooke  claimed,  belonged  to  the  section 
tvpilied  by  Dorcelaphua,  Maxama.  and  other  American 
deer.— R.  I^rdoktor:  A  wapiti  and  ■  muatjac.  The 
:iuthor  described  two  wapiti  antfars  from  Tibet  as  Cer««i< 
fanademrii  wordf,  and  a  munt}ac  from  An-wei,  China,  as 
Cermibu  fefsdgemant.  The  latter  was  dmracteriaed  luf  its 
(lark  Uaeicish-olive  colour,  the  black  ears  of  the  female 
and  the  yellow  ones  of  the  male,  coupled  with  the  relatively 
wide  divergence  of  the  sntler-pedtcles.— R.  Lydokkor: 
Three  .African  buffaloes. — Dr.  A.  0«feMM:  Two  new 
antelopes.  The  author  described  a  new  species  of 
Damaliscus  from  British  East  Africa  and  a  new  chamois 
from  north  Spain.-^Dr.  E.  A.  mia«si:  Changes  of 
plumage  in  the  red  groote  (tagoftis  $eeli<u$)  in  health 

.^nd  disease. 

Academy  of  Sciences,  Jjt.c  jo.  — £n>ile  Picard  in  the 
chair.  — 11.     l>Ml<tndroa,     L.     d'Asarvil»u|a,     and  V. 

Blirvon  :  An  extr.u.rdinary  solar  ril.a:i;»nt.  .A  detailed 
account,  with  reprijduLlions  from  photograph--,  e.f  ,1  tila- 
mcnt  which  appeared  on  .\pril  11.  It  h.id  tile  peculiarity 
of  having  larj^''  radial  V'  loi  ities,  mostly  ascending,  which 
."it  cert.iin  pi^irus  (.-.xteedrd  hh>  kilometres  per  second.  The 
solar  dlstur'innce  of  Apul  11  was  not  apparently  accom- 
panied with  terrestrial  m.ij^nrlic  disturbances. — J. 
Bom— Iwq  :  I  ho  pnnripb  s  <]f  mechanics  and  t'neir 
applicabilitv  fo  phenmiT  na  whirh  appear  to  contradict 
them.^li,  Bouty  .\  new  uv  .isiir' im  n.t  of  the  dielectric 
cohesion  of  ar^oii.  The  dttennination  of  the  dielectric 
cohesion  of  .ir^mi  is  attended  with  difficulties  which  do 
not  ari^e  in  tli"  case  of  the  other  rare  gases.  For  a  fixed 
ptcssui'  ,  f.it  no  ajipLiren;  eaose.  there  are  prii^ressivc 
vnTiati.iMs  iti  tli'/  mlniriv.rn  ditba-juce  of  potential  c.ip.iblc 
of  ^:^u^il)^  the  disihart;'.  liv  making  two  ronsrrutivfi 
meaiurtfments  rapidly  at  \\id:l\"  different  pressures  this 
difficulty  is  partly  got  over,  i  he  oohesion  of  argon  was 
finallv  founil  te>  !>e  prartica'h  doiitile  that  of  helium,  the 
gas  III  ■•}■  I  !v  pr-vding  it  in  th-  p-riodic  table. — 
.\.  Chauweau  and  M.  Contejoaut  :  The  eirmination  of 
nitrogenous  waste  in  the  .n  t  of  renal  secretion,  the  subject 
h.iving  been  deprived  of  food.  The  relation  Iwiween  this 
■  liinination  and  that  of  water,  the  vehicle  of  the  urinary 
excreta.  The  reciprocal  indejx  iid  nee  of  the  two  pheno- 
mena. The  amounts  of  water  .ind  urin  arv  nitrogen 
tjxcreted  in  the  young  subject  are  indep- lub  nl.  .aud  licnce 
variations  in  the  quantity  of  urine  secreie  I,  in  the  course 
of  a  series  of  experimental  periods,  introduce  no  difficulties 
in  the  significince  of  the  nitrogeni ms  i  vereta  carried  away 
by  the  urine. — M.  Oouy :  Th*-  mutual  action  of  two 
kattii"1es  in  the  magnetic  field.  In  high  vacua,  when  the 
negative  charges  are  connected  by  the  lines  of  magnetic 
force,  they  produce  an  action  of  unknown  n.iture,  which 
it  shown  by  n  innikLtl  lowering  of  the  cxplosiv  potential 
.ind  liv  ;lie  production  of  the  inter-kathodic  liglit,-  M. 
Nicolau :  The  variation  in  the  motion  of  tlte  moon,— 
Edmond  ■»iior  and  Marcel  MoMlIn :  The  luminosity  of 
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the  sun  and  the  solar  constant.  A  description  of  •  new 
method  of  determining  tlie  constant  in  Sttfan't  law.— 
J.  Coous  SoiA :  A  tisMmi  of  physical  ohMffWUkms  made 
00  HaUey's  comet.— E.  Vaaalot :  The  intecntion  of  com- 
piece  systeme.— M.  M»dmmartf :  Some  properties  of 
Green's  funcdoo. — ^Paiil  WmMtrd :  A  method  of  causing 
•n  aEraiicf  to  pursue  a  rectiiinaar  padi  with  a  miBliiHim 
expenditure  of  total  work.— B.  tallartfs  Ao  actloa  at  • 


distance  on  the  coherer  produced  Iw  ; 
Instead  of  putting  one  extremity  of  ue  coharer  to  earth, 
aa  usual,  it  ia  camiected  a^th  one  pok  of  m  idtemating 
current,  tfie  ether  pole  bring  earthed.  In  Ihia  way  the 

sensibility  of  the  coherer  is  greatly  incfMMd,  and  some 
applications  of  the  modified  coherer  are  dMcribed. — F. 
Oroa*:  The  prolongation  of  the  band  spectra  of  carbon 
ga«K  in  the  extrrnr;  red  and  infra-red.  For  carbon 
monoNldc  pho'ofjr.iphs  in  the  infr.i-rrd  show  stveral  bands 
rest- iiibliHi^  th'_-  bands  alrtadv  known  in  their  structure,  and 
occupying  v.-rv  closply  the  place  prpdirted  according  to  the 
known  i.iw  of  distribution.  The  results  with  cyanogen 
were  similar. — Ch.  Pal>ry  and  H.  BuiMon  :  Some  elec- 
trical and  spectroscopic  properties  of  the  arc  between 
metals. — G.  Saarnac  :  An  interferonieter  with  superposed 
inverse  light  rays  giving  in  polarised  white  light  a  narrow 
central  fringe  and  narrow  colourrjd  fringes  with  white 
interspaces.  —  I-ouis  Dunoyar :  K  method  of  measuring  a 
magnetic  field  in  magnitude,  direction,  and  sense.— L. 
Moullovlcuo :  The  formation  of  kathodic  deposits.  The 
walls  upon  which  the  metallic  deposit  forms  are  those 
possessing  a  positive  charge,  allowing  the  electrical 
neutralisation  of  the  kathode  granules. — A.  Pwmt :  Some 
peculiarities  of  the  mercury  arc  in  a  vacuum.  A  study 
of  the  distribution  of  the  fall  of  potential  in  the  arc, 
together  arith  the  demon  •itration  of  the  existence  of  an 
extra  pressure  at  the  anode  — E.  Baud  and  L.  Oay :  The 
temperature  of  crystallisation  of  binary  mixtures.  On  the 
basis  of  certain  assumptions,  the  lowering  of  the  freezing 
p(rint  ia  shown  to  be  proportional  to  the  logarithm  of  the 
molecular  concentratioii  and  to  tlie  absolute  temperature 
of  crjntalllMtkM.  For  wry  dilute  aolutiona  this  la  equi- 
valent to  RantdCa  formula.  Bxptrimental  proofs  of  the 
fogaridimle  fsnnvln  are  ^ven^— Danld  ■artiwiot  and 
Kmry  CMnMkMiiMi:  The  pibotoclMMilcal  synthesis  of 
enrbMiydrates  at  the  expense  of  the  elemenu  of  carbon 
dIoiiMe  and  water  vapour  in  the  absence  of  chlorophyll. 
The  photochemical  synthesis  of  quaternary  compounds. 
Various  gaseous  mixtures  were  exposed  to  the  action  of 
the  ravs  from  a  mercury  vapour  lamp.  Carbon  dioxide 
was  obtained  at  the  ordin.Try  temperature  from  a  mixture 
of  oxvgen  and  carbon  monoxide.  Carbon  dioxide  and 
hydrogen  gave  .t  little  CO  and  formaldehyde  ;  no  trace  of 
acid  was  formed  in  tliis  rrMction.  Formamide  was  pro- 
duced in  the  same  wav  from  ammonia  and  carbon  mon- 
oxide.—d.  Austanwail  and  G.  Ooohin  :  Some  relations 
betw-  en  molecular  ciristitution  and  smell.-  E.  L4ar*r  : 
Crv^Ml!i-=  !  aloinose  nnd  its  identity  with  d-arabinose. — 
H.  ArvandauH  :  A  new  contribution  to  the  study  of  the 
laterites. — Raoul  Ceml>aa  :  The  best  illumination  for  the 
development  of  plants. — V.  Paohon  and  Em.  Porrot : 
The  cardio-vascular  action  of  green  coffee  compared  wiih 
that  of  corresponding  doses  of  caffeine.  The  action  noted 
is  due  to  some  other  agent  than  caffeine. — \.  Maarnan  : 
The  influence  of  the  alimentary  rfgime  on  the  intestine  in 
birds. — G,  SolilMr :  The  coloration  of  the  pigment  in  two 
fungi. — ^A.  dtartf  and  A.  Vila :  The  analysis  of  proto- 
pkamic  materials.  A  discussion  of  the  various  group  re- 
agents which  may  be  used  for  the  aepnration  of  the  sub- 
atanoei  present  In  the  liquids  resulting  from  the  hydrolysis 
of  protoplasmic  materials. — M.  NonI :  The  iafiltrationB  on 
the  nuurif  of  Zaghouan  (Tunis). 
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TELESCOPE  for  SCOUTING. 

Very  liRht  and  portable,  as  used 
in  the  Army. 

TELESCOPE  with  Caps  and  Strap.  2  ft.  3  in.  draw,  fitted  with 
Pancratic  Eyepiece  that  is  giving  three  different  nxagnifi- 
cations,  2$,  30.  35    £2    lO  O 


NEWTON    &  CO., 

Optic/ana  to  tf.M.  The  King,  Ac, 
3  FLEET  STREET,  LONDON. 

THE  'LONDON  " 
MICROSCOPE. 

A  N«w  Form  for  Rfttearoh  Work. 
(THE  RECENT  MODEL) 

Slow   motion   four  times 
finer  than  usual. 

Swing-out    centring  and 
focussing  substage. 

Iris   diaphragm    in  stage 
level  witn  surface. 

Finder  divisions  to 

mechanical  stage,  &c. 


CANTOR  LECTURES 

By  CoNKAi)  UacK 

on  the  Theory  of  the 
Microscope,  Price  //- 


R.&J.BECK,  Ltd.. 

68  CORNHILL,  E.C. 


REYNOLDS  &  BRANSON,  Ltd., 

Chemical  and  Sclentlflo  Instrument  Makers  to  His  Majesty's 
Government   (Indian,    Home,    and    Colonial).  Laboratory 
Furnishers  and  Manufacturlna  Chemists. 

"Rytios"  Bench, 
showing  bottles 
with  enamelled 
labels  on  each  side. 

One  Mt  of  bottles  re- 
ijuiied  for  every  four 
Siuilenlt  ai  »upp)ic<l 
10  the  Modern  School, 
Bedford,  &c. 

CHEMICAL.  PHYSICAL,  mad  TECHNICAL  LABORATORIBS 
Fully  Equlppeil  with  BENCHES.  FVMB  CHAMBERS.  Ac. 
Instit(;tions  mi/uirrKU  :— The  Girlt'  Hisb  Scboot*  at  Bamiley, 
IlcTerley,  Doncastcr,  Leedi,  aad  Sherborne  ;  Radley  Cotlece,  Oxfurd  ;  The 
School!,  Sbiewtbur^- ;  WeilinKlon  Collcce,  Bcrki  ;  St.  Mary  s  College, 
Winchester  ;  Tb«  Grammar  School,  Duniiable  ;  New  exlenuve  Labora. 
loriet  al  .Meutn.  Bruoner,  Mond  &  Co.,  Ltd.,  Norlhwich,  Cheshire  ;  the 
National  Phytical  Laboratory,  TeddinKlon  ;  Tranivnal  Dept.  of  AkticuI. 
luie  ;  (Experimental  KarmX  South  Africa ;  The  Technical  School,  Morley  ; 

The  Grammar  School,  Yarmouth  ;  and  many  othcriu 
CMta/agut  9f  Chtmical  mnJ  PkyiUul  Af^ntlui  »mJ  Chtmuait,  550 
.Ml/  i.joo  lllutlratifini,  f«tt Jrtt  on  mf^Uatitn. 

Oealgnt  of  B«rtch.i  and  Fittings  to  suit  all  r«quir«menti. 

14  COMMERCIAL  STREET,  LEEDS. 
NEGRETTI  &  ZAMBRA'S 

ANEROID  BAROMETERS 

Th«  nrmvellep's  Companion. 


Cunsisting  of  Aneroid  Barometer  with  Altitude  Scale,  Compass 
with  Luminous  Dial,  and  Thermometer  for  Air  Tem}>crature!i, 
or  a  Clinical  Thermometer  may  be  substituted. 
IHuilratfd  Price  Lists  frtt  by  post  to  ah  parts  of  tke  world. 

38    HOLBORN   VIADUCT,   LONDON,  E.G. 

Branches-46  CORNHILL.  and  122  RECENT  STREET. 
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NOTICE. 

A  new  volume  of  NATURBt  the 
84th,  will  be  begrun  with  the  issue 
of  Thur5day  next— July  7 ;  the 
occasion  Is  therefore  favourable  for 
the  commencement  of  subscriptions. 
O.  Por  iMUtkulara  as  to  the  cost  of 
subscriptions  (which  are  payable 
In  advance),  see  p.  ccxIUl  of  the 
present  number. 
ST.  MARTIN'S  STREET.  LONDON,  W.C. 


ENGIMEBRniG  AND  CHEMISTRY. 
CITY  AND  GUILDS  OP  LONDON 
INSTITUTE. 

TImn  art  l«e  Oiy  smI  Gondl  Celkcn  praviHSnc  Coarw*  of  Inatraclion 

in  Knfir»»»rin(t  ird  Oi«mi>  try.    Thr  City  and  Cu<lds  CentfTll  TeCh- 

nlcitl  College  (Kahibiiion  K.ui<{),  .in4  the  City  and  Guilds  Technical 
Collac«i.'^*bl"7  (Leonud  Street.  E.C.).  Tb«  Entrance  Kxamioatiimt 
>II|M  wn  Md  ia  tiniwfcw.  aa<  Um  Smiom  coawwac*  to 
rWiii  iilMi  of  A*  EamDM  Tmwfaarinni  Sdolanliipe  mad 
|«w»drSw<^jjMyl»J^^^ 

ORf  m  ODIUM  onmuub  TioanoAL  ooum. 

CbNiampM  RoAOk  S.W.) 

A  Colkfe  for  Higher  Technical  liutmctioa  for  Day  SiuHcntt  not  ondar 
t4  prcpariDg  to  becoox  Civil,  Machanical,  or  Klrcirical  Knginw*, 
Chemical  und  othrr  Manuf]u:turcr«,  and  Teachem.  The  CollcKe  is  a 
*' .ViA<v/      the  I'm:  mi!y  anJ  »l«o  form*  thr  Kngin^rnitg 

Stctim  tf  Ikt  I  mortal  Ct'Lrct  o/  S^une  unJ  itthn^tegy.    The  ivnirance 
■BlioD  inchidn  the  »ubi>cu  uT  Matbcoiaiira,  Machanical  Oiawiag, 
Ckembtry,  Engli*b  Compoviiion.  and  Frtoch  or  Garawa  Tkaw 

 ,  Md  Dm  Covraaa  M  Sladj  lor  ibe  Awociatathip  of  the  IntiilMa  oevir 

apatMaf  tfaMfiMa.  Faai^  /jd  par  Saaaiaw.  Ptoliwari 

lOlUricml  Emt^mmriHg      ^      ...   T.  Mathbr,  Wh.Sch  .  F  R  S. 

f  H.  B.  AamraoNS,  Pb.O.,  LUD., 
~      -.     ~.  F.R.S. 
amies  okJ  Matktmalkt       ...    O.  Hbnbici,  Ph.D.,  LL.D.,  F.R.S. 


OtTT  AMD  ODtLDS  TEOHNIOAL  OOLLEOB,  FIN8BURT. 

(LaoKABD  SrwEET,  CiTv  Road,  K.C-) 
A  College  for  Day  Siudenl*  ptepuing  to  enlei  Engineering  and  Chemical 
ladtittrtei,  aad  for  ihote  who  bavc  alrcadv  «erved  an  apprenticethip,  and 
alio  for  Evening  SturfenK.  The  tabjecti  of  the  Entrance  Kxamination  are 
Malbcraaiir<.  jin.!  F.n^!.-h  C  nnpoidtian  and  Pr<ci«  Writinr.  Th<-  Diy 
Ccnnn  in  Mr<  n  .i  r  F  l(  irical  Eofiacering  cover  a  perioii  of  i  vr.\r  v. 
■ad  Iboaa  in  Cbemutty  three  years.   Fees,  j£ao  per  Seuion.   PIorc'.^uI^  :  — 

n  Sc., 

F.R.S.,  Principal  of  the  College. 

CoKBR,     M.A.,  O.Sc., 


-     -    -  mmJtE. 

...\    F.R.S.E..  M.InM.M.E. 


Cktmiiiry 


R.  MaiMLA,  F.R.S.(  f  .I.C. 


City  aad  Guilds  of  Loiuloii  lastituta, 

~    '  '    '  'lStiMl.B.C. 


POST  niH  BIOLOGICAL  STATION. 

a  ihoit  Vacation 

OCEANOGRAPHY 

(HYDROGRAPHY  AND  PLANKTOLOOY) 
win  ba  givca  at  Port  Eria,  Itla  of  Man,  in  ibe  first  half  of  Augu*t,  by 
ProflHMr  W.  A  HiRDMAN,  F.R.S., 

Dr.  W.  J.  Dakin,  aad 
Di.  H.  K.  RoAF. 

The  Coarse  will  consiti  partly  of  laetaiw  and  laboratory  work  in  ihc 
Liioloi^iral  .Station,  and  partly  M  iavastiolMMa  at  aaa  aadoa  tha  shore— 
<jcL.iMunallvori  Pmf.  Herdaiaa'g y>cin> wBch l» nwrid«d  wilk lha  wiBiii ary 

oceaoa|[rapbic  apijat atu». 

Tha  Vwto  the  Course,  of  abont  two  waaka,  hdadim  Ika  MM  of  a  •ork- 
plM  ia  tha  Ubwalory,  boats,  nets,  he.,  is  £i  31. 

Ayplications  or  enquiries  thould  be  sent  DOtil  Mt  7  t»  Araf.  HBaOMAtt, 
VaitMnity,  Uverpooi,  and  a/ier  that  dale  to  Mr.  B.  C  CkaBWICKi  Cliaiar, 

BwlogiwI  Siatiaa,  Port  Eria.  laia  of  Maa. 


BIRKBECK  COLLEGE. 

BKSAMS  BUILDINGS,  CHANCERY  LANE,  E.C 
DAV  AMD  aVKMIMO  ~  *rtTt 

Stady  nnder  Recognised  Teachers  of  the  Ualvaralty  ■( 
'  Dagreaa  lo  Sdaiica.  Arta  and  Bconomlca. 

I  A.  McKaazta,  Ph.D.,  D.Sc,  M.A.  ;  H.  Waw. 
•»    Ph.D.,  M.A^  D.Sc.;  G.  W.  Cloogh.  BScT 
(  A.^O^rriTH»^  D.SC.  ;  D.  Owaa,  B.A.,  B.Sc.: 


Oh*iittatry 
PHyaloa 


■otauiy  

Oaology 
aUtttoamAtioa., 


B.  W.  Cloaca,  B.Sc 

H.  C.  I.  Frasrb,  D.Sc. 
H  W.  Uhthamk,  B  a.,  B.Sc 

I.  W.  RvAMS,  D.Sc.  ;  A.  Moklkv  DAVtaa, 

E.  H.  Smart,  M.A. ;  C.  V.  COATaa.  M. 

F.  A.  WaicKT,  M.A.  ;  O.  "  " 
■nCii  LItarattura  J.  H.  Loibam,  M.a. 

„    Lmngumtc^   I.  H.  G.  Gkattaw,  BJk. 

rrarsoh   V.  E  Kastnes,  bJmJ..;  Mib.  t. 

Oarinmti        „....   J.  Bithbli.,  M.A. 

Oaagraphy           J.  F.  UirrraAo,  M.A. 

Htetovy    T.  Sacooma,  M.A. 

LeolO  I        f  G  Abmitagb-Smith.  M.A.,  D.Ut. 

■oonomlea  1  ""  t  G  C.  Rankin,  M.A. 

Orttfals  Oonatitution.  G  H.  J.  HifRsr,  M  A 
aaaitylttg.  MtotasllurKy.   Mlnlrtc.    G   Patchin,  A.R.SJL 
P*»*p€ttMt  frtt,  Caitndar  yd.  {/atl Jnt  ^J.)   -r,.,i«  Iht  Secrctmry. 

HERIOT-WATT  COLLEGE, 
EDINBURGH. 
Principal  ...  A.  P.  Laurib,  M.A.,  D.Sc 
(ForaMriy  Fallow  oT  Kiag'a  CoUatii,  CaaMdia.) 
THBOKCTICAL  aid  PRACTICAL  TRAINING  «ar  MECHANICAL 
BNGINEKRS,  ELECTRICAL  KNGINKRRS,  MINIIIG 
ENGINF.ERS.  TECHNU  AI.  CHF.MISTS, 
BRBWBRS,  DISTtLLhKS,  MARG.VKINK  MAXUFACTUItSBSb 
PRINThKs,  awl  PUBLISHERS. 

The  TRAINING  for  ENGINKKRS  coiHi.i.  of  thrrc  years  ia  the 
College  and  n  three  years'  apprenticeship  on  the  "  Sandwich  S)-uem  ia  a 
LucaTEnginacriitg  Works.  Ttxal  coat  of  Training  lor  Engineers,  iocludiac 
apprenticeship  piemiun  and  fee*  at  College,  from  j£iao  10  ^£200.  dw* 
Fees  Irom  Cit  isi.  to  £\i  tit.  per  Sesaioo. 

The  COURSE  in  MINING  extends  over  two  yeara.  aad  is  racognisod 
by  the  Home  Office  a<  e<^uivalent  10  two  uf  ihr  ^ve  Taaii'  uaJngiuuii' 
trainuss  miuited  of  can.li.Utf*  (.,r  ihc  Colliery  .M aiiagar  t  Ccrtificaie.  The 
traininj  in  Mininj;  i>  also  lecogniwd  by  (he  Uiiirernity  of  London  for  tbe 
porposet  of  the  B.Sc.  (Load.)  Degree  in  Mining. 

COMPLETE  COURSES  of  INSTRUCTION,  extendiog  over  four 
year»,  for  sludcnls  stuHying  for  the  Fellowship  of  ihoJaalUaiaatChaHfatn. 
and  Prartical  Training  for  Technical  Cheousu  ia  A*  I^horatarfaa  «f  |£e 
Corporations'  Ga»  Woikv    Total  Fees  abotll  i^o. 

A  SPtClM.  CKRTIFICATF-  for  BREWER.S  lax.nu  ihrvr  .ippreatk*- 
•.hip  in  an  Edinburgh  Brewery  and  their  thconaical  traiaiag  at  ibc  HmIoI. 
\v  att  CaUcte  ia  iwHd  by  tho  Btaaan-  Astadatiaa  aTsmlud  iiidiSo 
M  criot-Walt  CcOiio. 

An  ENTRANCE  BURSARY  offers,  tcnaUefor  one  yaar,  hat  t«aa«> 
aSle  .It  ibe  plaaaaie  of  ibe  Governors  for  a  further  period  of  two  y«af%  is 

offered  for  comf>etit!nn  on  Sepicinlxr  j;  and  jS  Among  studeius  efttcriag 
the  Day  I  illtifr  »1mj  ic..jiiire  aid  in  cartyinj;  on  their  education. 

'I  he  Claskct  are  recugoiied  by  the  Uoivcrsuy  of  Edlobarah  as  qnaliMM 
for  Sdcaeo  Digiaofc 

For  Ml  falbnoMtoa  apply  to  tha  PatiiaPAt.  of  the  I 


»^  ''"^^^  MACifAOCBTOM,  A&C. 

Heriet  Trust  Oflicc, 

ao  York  Place,  Edinburgh, 
June  17,  1910. 

AERIAL  NAVIGATION.— Mr.  Brie  Staart 

UKUCK.,  M.A  Oxon..  F.R  Met  So.-  .  M  rm^'*^  of  Cour.rit  aiwl  late 
Honorary  Secretary  A>  ronsuiical  Society  ul  f^lifdi  Hri:Ai-i.  Vtce- 
Prrsident  Aerial  League  of  the  British  Empire,  Membre  d  Honneor 
A£m  Club  of  Franca,  eaa  (tOCOM  OOgafHaiaia  ftr  M>  ikaaoaMaalhr 
soccesslul  lecture,  "  AtB*Mtn,  BaLLooaa.  and  FLtnac  Machinbs, 
profusely  illusiraird  by  eUhoratr  eeperitnenu  ami  workinr  asodels, 
including  model  Airthiti  h.im^ jiuij;  the  lecture  h«ll,  actual  Flights  of 
ainiature  Biplanes,  Monoplanes,  Heiicoptires,  Ac,  Ac  For  praeocctna. 
 -^caddraie  B.  &  Saves.  Ba«..  AM,  Saaaiagdala,  Ascot. 


UNIVERSITY  OF  BRISTOL. 

The  University  will  siiorily  appoint  to  tha  foUoving  office* 

THE  HENRY  OVERTON  WILLS  COAIR  OF  GRRES,  Htmt 

a  year. 

THE  HENRY  OVBRTON  WILIS  CHAIR  OF  FHTSICS. 
i£6oo  a  year. 

THE  WINTERSTOKE  CHAIR  uF  KNi;i.ISH.  C      a  year. 

A   LECTURESHIP   IN   ZOOLOGY,  (tins  the  beadsbip  of  tbe 
depaiimeiit,  £,i%o  a  year 

Particulars  a*  to  tha  above  may  be  obuincd  from  the  RaoUTaAa. 

rtaatlitMt.  ifciraldha  liuiiiiilf  tha  tHriiiaii  ly 

JAMES  RAFTER, 
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METROPOLITAN  BOROUGH  OF 
STBPNBY. 


a(>W3tniinent  of  ■  STUDBN' 

The  appoinimeni  iniiMcnd.  .  

tenable  lor  a  p«iod       f  »r>-»<1init  thfW 


The   Public  I.;bT»ri««  *rA  M  TKf'urr.s  Commit?€«  of  ihe  Council  'hr 
Metropolian   Bii'ough  of  Slepnry  h^rcLiy  invilc  ^ippiicmlioOl  from  pcr^jni 
d<-'<'ituu'<  of  aoioirinit  emrisncc  in  ihc  work  of  a  public  niuMuni  for  lh« 
UDEnT  assistant  m  dMlioMiiik  IfnwMHk 
I  iiMcndcd  for  *  iiwiMii  m  MMial  iciiiici.  ud  «4n 
nt  cvrf^ine  thfw  iwii      ywam  ■■Vim  ippli- 

cation  will  do  to  on  l^^ti^cl  undmlMldlnK  l^***  Ik*  «•§■$<■■■*  will 
no*  be  ealaodcd  h«yon<i  <.i»«.i»  fwriod. 

^ApplicMtM  will  (w  required  lo  have  had  Mme  kfwwlejge  of  M  UMt  one 
■WMjeh  of  natural  science,  r.f.  t  Mlocy,  botany  or  geology. 

Th«  person  appointed  wi'I  'k*  \r'\n\\'-A  t.i  rirvuie  the  ti  re  nece>*ary  lo 
the  duties  of  the  pokltion  ;  lu  i)-.\v.  ,i  m'-<]ira-  '-ximination  by  the  Council'ti 
Medtcml  EsanuiMt  at  lo  hit  con«iitutional  fitiwtt  for  the  potuiaa ;  and, 
after  appajatOMIIt,  M  Mlid*  vilhia  llw  MM*  of  llM  Bafmghi 

Th«  cngac«aMi]t  will  be  a  wveUy  one  at  ■  Donuut  v<«kly  wage  al 
rate  of  fi$M  par  annam. 

Aft^bcaliont  in  can<!i.latc\  awa  handwriting,  tialing  age  lati  birthday, 
expenance,  private  atidieis,  &c ,  and  accomp^oied  by  cooie*  of  not  more 
than  three  teuinwiaialt  of  Me«M  d«l^  aiMt  b«  Ac«wM  M  IM  M  thcte 
odicee  i>oc  later  than  noon  oo  Moodkrt  Jdf  4. 1910,  iDtblMd  "AjpOMMwent 
of  Student^  Attittant." 

CuivaiainK  meiahert  or  oliicert  of  the  Council  in  any  WMIwr  wtHotHf 
M  urictly  prohibited,  and  will  dttqualify  applicanu. 

Ily  Older, 

Municipal  OtlKet.  CEO.  W.  CLARKB, 

■5  Gr«M  Alie  Stmttt  ToottClvrk. 

Whitechapel,  E.. 

run*?  K, 

UNIVERSITY  OF  LONDON. 

Aa  ASSISTANT  in  nKRMAN,.«bJl  ipecial  qualiftcalioot  for  leaching 


*.  wn  tpecial  ^ 
.  ^  kBQUIRBD  a*  from  Oclnhar  «,  191 
Salary,  £•  -a  n  >rir    Apfii.aiioM  Ctr  Mitbtr  pmiealait  tboold  temade 


THE  UNIVERSITY  OF  SHEFFIELD. 

APPOINTMI  NT  OF  I.KCTLRKR  IN  APPLIED 
CHEMISTRY. 

The  Council  are  about  lo  au»aint  ^  LLCTURLH  in  API'LIKD 
CUKMtSTAV.  SalMT.         P»  annum. 
A^Seallaan  mmM  be  *eal  fa  by  Jaly  9.    Further  particulars  may  be 

obtaintd  It.ym 

 W.  M.  GIBBONS.  Regi«ltar 

ROYAL  .ALBERT  MEMORIAL 
UNIVERSITY  COLLEGE,  EXETER. 

The  Governort  invile  applicaiioot  for  the  appoinlment  ofa  LECTURF.R 
b  PHYSIC'S  ai  £17}  Mr  aamia.  Applicalfc—  ibaaM  U  lodged  aat  toitc 
*^  <5<  W'Oi  *n«  *'»  RmtTKA*,  6aa  »lwn»  ton  Ml  piKtculai» 
«f  appaiMMat  mif  ba  abtaiaad. 


German  to  5?uji1fTiK  of  SvVn^-e, 
Salary,  ifi-on  iicir  A[ 
al  Of>Ce  lo  thr  iir..ler<ii;nc 

HKN-RV  A.  MIERS,  Friadpal. 

University  of  London,  South  Kentingion,  S.W,, 
 JtM>«  aj,  igio.  

EGYPTIAN  GOVERNMENT  SCHOOLS 

ASbtSTANT-MASTERS  w:ir.lr,l  m  Ovlnhfr  n,  ,1  fr.r  S^r.^r.Hliry  Srhi>.>l. 

ia  Cairo  aiMl  Alexandria  und'-r  !ht  MirH>liv  uf  Eilu  ^atiun.  <s  fullu««  — 
(a)  TK  AC  HERS  OF   ENGLISH  AND  ENGLISH  SUB;ECTS 
(Hi»tory,  &<.).   Salary,  £nsv"  annum  (UEfiS^ptraNiitemk 
rising  to  £303  per  anniiin  (L.Bg.     per  nemwaX  M  ptaiieaable 
ttafT    Allowance  (di  passage  out  to  Egypt. 

<D  TEACHERS  OF  SCIENCE  (Experimental  Phytict  and  Chemit- 
iry).  11mm  ■ppainnntau  arc  iiMlcr  contract.  LenMb  of  en- 
gagenMiiil,  twa  JHn.  Saliift  per  annua  (tkE(.j»  per 
mciMcm).  Mitmaet  ft>*  pmw  aw  to  Egypt  and  fee  return  at 
doM  of  coBlnct. 

CaadidaiM  thoaM  aot  be  le*  Ibaa  •)  or  over  «  yoartof  age,  diooM 
have  a  robuti  contliio'ion,  and  have  taken  a  Univenity  d'i>ree  with 
Honoun.  They  muii  have  experience  at  Teac'icn.  I'rc'r-rrn  vt  i'l  be 
given  lo  applicanu  who  hold  a  Diploma  in  Teaciung.  I-  our  IrsM  iis  daily, 
on  an  average,  Fridays  only  excepted.  Summer  vacation  not  leu  than 
two  Bontbt. 

InMxies  for  ftinhcr  inromatiso,  aod  aBpUcalioaa  with  full  sialement  of 
^ywllftcatioot  (sch.ol,  C.ille^  CI«M  of  De^rw,  esperieae*  in  leach ioK3, 
aad  acGompantrd  h\  copies  only  of  taMiaionialt.  should  be  addressed  not 
later  than  July  i.  igi  '■  i'>  J-  M.  Fubnf>;s  Kv|  ,  i/j  idf  nirfctr>T,  the 
Egyptian  Kdii<;atinr.al  Mission  in  England,  y]  Vinoii.-i  Strr<-i,  Wesi- 
mituler,  S  W.    Srl»ci»d  i:andi<lales  will  be  inicrvi'.wtd  in  I ydon  m  tu!y. 

THE      MINISTRY     OF  EDUCATION. 

EOVPT  (Department  of  Agriculture  and  Technical  Kdm  aiinn),  desire 
to  appoint  fur  October  next  a  PRINCIPAL  of  the  b^UMl  of  Agricul- 
Mr«t GWMh,  Caira.  Salary,  UE.taoML.K.i,aoo  and  residence.  Can- 
lttll?>TT  most  ba««  bad  araderaic,  aad  practical  agriculloral  training, 
whli  experience  10  teaching  and  administration.  Applications  should  | 
stale  na  ric,  age,  aildrex*,  and  present  position,  with  rail  particulars  of  | 
training,  experience,  arid  qualification*,  and  should  be  addraaaed  10  1 

SIDNkY  H.  WELLS.  E  .^.  c/o  BcmiHi  Bdacatiaad  MImIm,  j6 
Victoria  Street,  Westmin<.ter,  Ligodoo,  8.W.,  ^Ann  Atf  iboaU 

received  not  later  than  July  2^- 


UNIVERSITY  COLLEGE. 
NOTTINGHAM. 

RESEARCH  SCHOLARSIIII'. 

The  Council  of  the  University  College,  Nollingham,  offer  »  SCHOLAR 
SHIP  for  SCIENTIFIC  RESEARCH,  tenable  for  one  year,  of  t  h-  vahi.r 
of  together  with  free  admivMon  lo  the  College,  open  10  aiiy  K>»<itiJie 
of  a  British  University.  Candidates  will  be  required  to  give  evidence  a( 
suitable  training  and  capacity  for  conducting  an  original  research.  The 
successful  candidate  will  re>-nirr4  to  devole  hitinelf  to  some  subject  of 
research  10  be  apprcvnl  of  >>>  \U<:  Sf  n  ,if 

ApplKaltoas  10  be  scni  in  not  titter  tliiui  S^picmLer  1.  i^io,  addressed  to 
Ihc  KBGMTaAat  bofli  whom  fomu  of  application  may  be  obtained. 

PHILIP  H   STI  VKSSOV.  Registrar. 

UNIVERSITY  COLLEGE, 
N  O  r  T  i  N  G  H  A  M. 

Apniications  are  invited  for  the  pon  of  LECTl'RKR  in  I.lJI N( ; 
CONSTRUCTION,  STRUCTURAL  KNCINKERING,  and  SUR- 
VByiMG.  Salai7t4i|ai  '>>■•<■«  by  /to  a  y«ar  w ^ita,  Fli«lM  PtHriea 
allowod  mUr  certain  eaudSiiont.  Anplicaii^a  lo  m  test  ia  not  tatv  ikaa 
Jntjp  II,  i^H^  M  fafiM  Mpfliad  bjr  tba  Rtgiatfir. 


BEDFORD  COLLEGE  FOR  WOMEN. 
(UNIVERSITY  OF  LONDON.) 
YORK  PLACE,  BAKER  STREET,  W. 

DKi'ARTMKNT  OF  SECONDAKV  TRAINtNT.. 

The  Council  will  shortly  proceed  lo  aopoial  an  ASSISTANT  LEC> 
TURER  ia  the  DnafUMac.  Tha  appoiiMaim  will  taht  ofoet  M  iha 
beginntog  of  tbe  If  idkaaliMt  Tarn. 

Thirty  copies  of  applications  aitd  of  not  MOK  tlm  iklOa  flBW>  lillli> 
monials  should  he  sent  not  later  than  July  ■■  to  Ikt  SKnTAKT,  frMl 
whom  funbot  pattkulat*  nay  be  ebtatnad. 

BTHBL  T.  McKNfGHT,  Secieury. 
WALSALL  EDUCATION  COMMITTEE. 

Applications  are  invited  for  the  post  of  PRACTICAI.  INSTRl  CTOR 
in  F.NniN-EKRTNC  SUBJECTS  at  t»i-  M  I'.N  ICI  I'A  I.  ISSTITUIK 
S.il.iry,  /ifo  [.:■  ^'.'.^.^  ^-ri  annum.     Efttricv  i:I.jvr  July  ...  i.^id. 

Form  iti  applicalioti  and  further  particulars  may  be  obtained  from  Ihe 
uodersigiMd- 

W.  DAWSON  SADLER,  M  A., 

EduCJt-on  OHice^  Walvill,  OilwcMt  Of  EdocatirW. 

June  .'4.  ir^i:i, 

UNIVERSITY  OP  WALES. 

THREE  FELLOWSHIPS  of  tlM  aaDoal  value  of  j£ii^.  teaahia  far 
two  years,  ~  ' 

Ke  receive 
Rrsi-tl 
obta 


i-tiy, 
ineu 


s  are  open  to  GraAuM*  of  iMs  UnSveniiy.  Appficatiooa  awit 
ed  bafero  Sewaabar  t,  1910^  bjp  tha  Raotm*a,  Vaiioniir 
Caihayi  Pbrii,  Cai^iC  fioat  whoai  f oMlHr  iaiingwtlaii  aiaf  ba 


BATTERSEA  POLYTECHNIC, 

LONDON.  S  W. 

t.KCTURRR  respired  in  P  H  V.S  lO  1.0< V  and  HYC.IENK,  Applic.x- 
liocM  CO  be  sent  ia  001  later  than  Jo'y  7.  For  foil  particuUn,  tend  itanped 
addi  aind  aavaiopa  w  tbt  Secraiary. 


Board  and  Tuition  for  ist  B.Sc.  Lond.  or  for 

Scholarship  in  rclum  for  tlighl  servioea  renderad  ia  taboratartcs.  Post 
soifd  lor  jtatleaiBB'i  ion  J«t  Uaviagaceod  «dnol.*^Wlr  Bb*ih 

MASTKR,  Treni  College,  Derbysbira. 


^   Small  Collections  of  Indian  Butterflies  and 


.   lad  taiUih  

1S*Ktatiit»o,  4T  Tbe  Drtv*,  tMbrdl 


MESSRS.   ELDER,  BLISS  &  CO..  Ltd., 
gudortako  wiaMBBaatt  far  IvBa  Mala  wpariVai 
Mm  PROCISE&  IKVIimOMS,  fte^  «■  > 
JO  Cmr  RMDk  S.C 


D  ^N/^  IXO  I     VoakB  OB  tetoaufie.  TVttlmtoat. 
D^V^|\0  S    WnoiUoiMl.  «edle«I.  all  other 

^m^m^^^^^^^^^^^mm        subjects,  and  for  nil  Exnms. 
•CCOMO-HANO  AT  HALT  PRtOUl  Nawr.at  25,.  Oiacount. 
Cvratoeoia  Wtam.     Smo  Waa«k     Boobs  o«a«  «•  appNoaL 

ftooKS  BOUORT:  B««rt  Prices  OlT«n. 

W.  A  G.  f  OYLE,  135  Qhvint  tnm  M,  iMdon,  W.fi. 
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TYPE-WRITING    UNDERTAKEN  BY 

HIGHLY  EDUCATED  WOMEN  ACCUSTOM KD  TO  SCIEN- 


TIFIC MSS.  (aaaiical  Tripoa,  Inlarmediat*  AtU,  Cambridc«  Hif^ 
Load),  tlodvn  LaonaKci.  RcMwcb,  Rcvnioa,  Tr»n 

~  I  OmbiMg*  Typv^itiBC  Agency,  6  D    

r.Ci  (/&WM«r^  10  Dmkt  StmO-  Tclrptionc :  Citr- 


Tr»n*l»ti<jp,  Short 
Dak*  StrMt, 


TVPEWRITINS  OF  HBHEST  QUAUTr. 


WUk  MOmwoil.  t  SaekTiUe  ftMPitB»  llliir<,  Bnw. 


PLATINUM 

Crucibles,  Scrap,  Utensils,  Wire,  Foil,  Residues,  Ac. 
Purebased  «t  Highest  Prices  or  THkcn  In  ExebiuiR*. 
SujMfly!  PImtlaam  Spoage,  Sheel  and  Win.  Alloyu, 


LONDON  RKrlNING  ^  MET 

32  CLERKENW?:  ■ 


OLD  PLATINUM,  GOLD 

Scrap,  Oto.,  valued  or  purahamott. 

SPINK  &  SON,  Ltd., 

17  4k  «•  P I  CCA  D  ILLY,  W.,  and  mt 

•  KIM  •mnr,  sr.  jamiti  umi 

ESTD.  177s. 


THB  BNTOMOLOQISTS*  HONTMLY 

MAGAZINE. 

F<icc  Sixfwacc,  llootbly. 
EiflHi  b*  O.  C.  Champiom,  r.Z.S.,  J.  E.  Collin,  F.E.S., 
W.  W.  TtmiMm.  D.Sc.,  M.A..  f.US.,  G.  T.  Poriiitt.  F.US., 
J.  J.  Walkbk,  M.A.,  R.N..  F.US.,  aad  Lobo  Walsihoham, 

M.A.,  U^D.,  F.ICS.,  Ac 

OD  all  loMacu  001 
tbe  BritHh  UUa. 


:  OUmMSV  *  JACKSON  (Mr.  Vn  VootM**  Si 
I  PataroMltr  Ro» 


AnnouoMiamU  of  Birth* ,  M«rrUc«i  mad  DmUIm  ar* 
te  th*  MfmiMmmt  paces  of  "NataM"  at 
la  Ibr  lira  Unas  «f  algbtaaa  wovda.  Baata 
tea  «r  aliia  «w«a  aarta        AU  ardara 
aaaaipartad  by  MMUteaaa  taaavar  aoat. 
orncB  or  natvrb.  st.  kaxtim's  sr.,  lomdon.  w.c. 


MEN  OF  SCIENCE  WiLL  FiHD 

ta  TMB  TMMMM  OOLOIMI  MAM.  flat  attly  a  mmmt «( 
seeurtat  a  photograph  In  aaloav  at  OMB  anpawifa  h 
ordfaanraanara,  but  tka  tuMI^  af  maklnc  mmr  nflHlar  if 
dupUaataa  la  aalaor  tnm  tba  aaa  aspaaad  jlata-to  tha  «air 
•alaaUia  way. 
itBteMimrE  I'AXPBLBT  trmmm. 

or  all  Daalan,  ar 

THB  THAIHBS  OOLOUR  PLATB,  Ud^ 

(Phone:  37t$C»ntr«l  )      2S8  MIOM  HOLBORN,  LONOOW,  Wc 


TELFSOOPE 
ATTACHMENT 

by  i»«an&  of  which  *.n  ordinary  Tourist  Telescope,  or 
Prism  Field  Glass,  can  be  Instanianeously  converted 
Into  a  low-power  nUcrosco{M  for  walctuBS  taseeta, 
SpMara.  fta.    M—  S/t 
H.  r.  AMoiw  *  ea,  M  V 


THB  IRISH  NATURAI«IST. 

A  BntUj  lUs^ne  of  Irish  Zoolo^,  ]«tiBj,iii 
Oeolo^.  Price  6d, 

Edited  br  GEO.  H.  CARPBNTEK.  B.Sc,  R.  LLOYD 
PRAEGER,  B.A.,  and  ROBERT  PATTBKSON.  F.US. 

Annus!  Subscription,  Gs.     Post  Free  to  any  Addrast. 

Liubiir,  :  kASGN  &  SON,  Ltd.,  40  Lower  Sackvillc  Sum 
(to  wbicb  Addrea  Sulacriptioat  tbonld  ba  tcnCV 

THB    B  N  TO  M  OLOG  I8T: 

AM  ILLUSntATBD  JOURNAL  OF  GBNBKAL  KKTOKOLOCT. 

t»]r  Richard  South,  P.B.B., 
With  lb*  AuUtaaea  of 


RoBXKT  Adkin,  F.K.S. 
H.  RowLANt>-BKOwN,  F.E.S. 
W.  LWCA*  DWTAMT,  F.E.S.,  ftc. 
Edwa«oA.  Fitch,  f.US.,  F.E.S. 
F.  W.  FaoHAWK,  F.E.S. 


D«.  D.  SHARf,  F.R  S.,F.BJ.,»c 
G.  H.  Vekrall.  F.E.S. 
W.  F.  KiRBV.  F  E.S. 
G.  W.  KiRKALDT,  F.E.S. 
W.J.  LtiCAS,  B.A..  F.K.S. 

Founded  by  ih«  lair  Edward  Newman  in  1840,  tbis  Joomal  bo  beu 
the  popular  orxat  Britbli  F.ntuinulushti  tince  1B64.  _  lu  conunltdoi 
chiefly  with  tbe  home  fauna,  hut  ihrie  nrr  frequent  krticlas  and  iwtetoo 
natten  of  intanM  pertaining  to  the  Kntonoiogy  of  vaiioo*  pant  of  tin 
world* 

PaUUMd  ea  the  Ctat of  each ateaih.  FrfeeM'.  Sebeeription,  6<.p« 
annum  poit  free  to  any  country. 

London :  WEST.  NEWMAN.  A  CO.,  54  HMtoo  Gaidaa,  S.C 

lIlCPKIir.  MUUtSHALU  HAMILTON.  XBMTft  Ca.U 


O 


JULY    NUMBER    JUST  READY. 

00 


O  R 


A  MOMTMLr  MAaAZIME  OF  iDUCATIOIIAL  WORK  AND  PROGRESS    SizpsncB Mohthlv.  Vbarly  Vol..  7j.  6'^ nr 

PkIM  IPAI.  CoNTKNTb. 

"Tha  Religious  Difficulty  "—Bduoation  at  tha  Japan-Britiah  ExJnbition     !.,  Kn,,  ("fnk-s.  B.A 
—Tha  Naw  State  Education.  By  C.  L.  Miclly,  M.A.,  M  l).,  .vc  —  Tha  Calculus  in  the  Garman  Secondary 
School.    Uy  R.  C.  Wallace.  M.A.,  B.Sc,  Ph. D.-Piotorial  Aide  to  tha  Teaohlng  of  Hiatory.    hy  I 
Hearnshiiw,  M.A..  LL.D. — School  Gardens.    (Illitsiratcd.)    By  the  Rev.  Alfred  Thompson.    The  Position  anl 
Training  of  Taaohara  in  Oarmnn  Sohoola.    I.    Elementary  Schools.    By  Thom     I    a    ^  i    i  i 
rHr:ii^>i.tpii«.    By  Unlooker.— Macaulay's  Period  of  Knglish  Ilistoiy.— Imperialism.— Popular  Science  at  its  Best  - 
A  :  .      us  of  the  Science  of  Home  AfTairs.— Confaranca  of  Haadmiatraaaaa — Solanoe  aa  Bubjaoi-matter 
and  aa  Mathod.    From  an  Address  l»y  Prof.  J.  l>cwey.— Geographies  up-to-daie. — Geometry  lor  Upper  Forms.— Histoi; 
and  Current  Events.— Items  of  Interest :  General ;  Scottish  ;  Irish  ;  Welsh. — Reviews  of  Recent  School  Books  and  Appai«iu». 
— Corrrapondence  :  Shortcomings  in  Malhemaiica!  T«h1es.     By  Prof.  G.  H.  Brjan,  Sc.D.,  F.R.S.— Fittings  for  Sciencf 
Laboratories.    By  Jessie  White,  D  Sc.— A  New  K  tm  uf  Weight  Dilatomctcr.    (Illustraled.)    By  A.  V,  C.  Fenby,  B.Sc. 
Microscopic  Projections.    (Illustiated.)    By  Jas.  M.  C.  Wuson,  B.Sc. — A  Simple  Method  of  verifying  Boyle's  Law 
(Illustrated.)    By  William  Miller,  M.A.,  D.Sc,  Ph.D.— Experiment  to  show  that  the  Tangent  of  the  Angle  of  DefUctKr. 
varies  as  Deflecting  Force.   (lilostialed.)  By  W.  C.  Hailin.— PrcMration  of  Hydrcwoi.   By  A.  V.  C.  Fenby,  RSc,  wd 
J.  H.  Jennena.— Luoimtmy  Dasleit.  By  E.  R.  niomai^  B.Sc.— Cynililn'a  Tabalac.  11^  W.  ll.  D.  Roase,  Iiii.D. 

MACMILLAN  AND  CO..  LTD.,  LONDON. 
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$t  Ivel  £bee$e 

(LACTIC) 

APLIN  6  BARRETT,  etc.,  Ltd..  YEOVIL. 


PRISMTIC  BllOtOUIS. 

Qivlns  •nhanced  Stereoscopic  Effect. 


PcifccI  comfort  it  cixuicd  when  using  »  VnigiUf>d«r,  tbctc  bcinc  no 
tmio  on  tbt  cy«s.    Owing  to  this  fact  and  ibc  large  aperture,  tbeM 
glas>>e<  mre  mo%t  luilable  for  watching  aviation. 

Power  x6  Wbeel  focuuing   AS  lO  O 

„     X  6            „             large  aperture  4BB  O  O 

„     x»           „    <BT  O  O 

X    X8                          large  aperture  4B9  O  O 


STo  hr  ohialnrd  nf  all  niffh-elasn  optitian*. 
IAmIm  Mrnt  frrr  upon  nppllrnHon, 

12  Charterhouse  Street,  Holborn  Circus, 
LONDON,  EX. 

Telephone  1710  Holborn. 


For  Advertisement  Rates,  Terms  of 
Subscriptions.  £fc.,  see  p.  ccxtiii 
of  the  present  issue  of  "  Nature." 


BAUSCH  &  LOMB 

BOTANICAL  or  DISSEGTINC 
MICROSCOPE 

For  School  or  College  Use, 


Complete  wiih  plaie  glass  stage,  reflecting  mirror,  and 
black  and  white  melal  plate  for  use  when  opaque 
luck(;roun(l  is  desired. 
With  One  Magnifier,  9/6  ;  Two  Magnifiers,  12/S. 

Parcel  po5l,  M. 

BAUSCH  &  LOMB 
OPTICAL  CO., 

Ci*ftfra<.fifrt  fit  Hritisk  ami  hart'ign 
(tt-K'fmifirmts, 

"^J^^*^    19,  Thavles  Inn,  Holborn  Circus. 

Tbadi  Mabk.  LONDON,  E.C.  Twad«  Mark. 

BIRKBECK  BANK 

RSTAILISMKO  1I51. 

SOUTHAMPTON  BUILDINGS,  HIGH  HOLBORN,  W.C. 

01  PKR  OKNT.  INTERK8T 

allowed  on  Deposit  Arcount^ 

2  PER   CENT.  INTEREST 

00  Drawing  Accounii  with  Cheque  Book. 
All  general  Banking  Butine»>  trantactcd. 
ALMANACK,  with  full  pailiculari.  POST  FREC. 

C.  F.  RAVKNSCROrT,  Screian". 


SECOND-HAND 

MICROSCOPES, 
TELESCOPES, 
PRISM 
BINOCULARS.  &c. 


CLARKSON'S 

SECOND-HAND 
OPTICAL  MART, 

33a  HIGH  HOLBORN, 
LONDON,  W.C. 

(Oppoaite  Qray'a  Inn  Roaii.) 
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pulsomctcr  Gn9?eT. 


Hand 

Compressing 
Pump. 

{Fleass  Patent.) 

This  Pump  is  as  frictionless  as 
the  "GeryK"  Vacuum  Pump,  and 
will  compress  air  or  other  gases  up 
to  2,000  lbs.  per  square  inch. 

PRICES  ON  APPLICATION. 

IVrite  for  List  No.  F.  60. 


LONDON : 

Offices  V  Skowroomi, 
61  tf  63  OuccB  Victoria 
Street.  E.G. 


READING  : 
Worli.. 
Nine  Elms 
Iron  Works. 


"RHENISH"  GLASS 

Flasks,  BeakerSj 
and  Basins 


A  new  Glassware  for  Laboratory       ,  less 
soluble  in 
WATER, 

SODIUM  HYDROXIDE  SOLUTION, 
SODIUM  CARBONATE  „ 

than  any  Laboratory  Glassware  on  the 
market,  and  equally  capable  oi  resisting 
sudden  changes  o(  temperature. 

Set  Reports  from  the  National  Physical 
Laboratory  nnd  the  Relchsanstalt, 
CharlotienburK- 


GRIFFINS, 


KEMBLE  STREET, 
KINGSWAY,  LONDON. 


PARABOLOIDAL  CONDENSER 

For  Dark  Ground  Illumination. 

Especially  adapted  for  the  InvcstlKailon  of  Minutest 
Living  Bacteria,  Infusoria.  Hydra,  Ac. 
I  nl'jur  {»  ('nrrrrllntt.    Vtrlrlint/  Hrlffktrfl  IllumiHmtin 
ComblH0d  irUh  fHrnurimmafd  iJefiHiHoH. 


HATH  OF  RAVS. 

Price,  motinted  with  Iris  Diaphragm,  <£2  0  0 

NCW  INCLINABLE  STUDENT'S  MODEL  MICROSCOPf 
NOW  SUPPLIED. 

lUumtraIrd  Cnlah. f/iir  "  I/..V.  ,•'  I'n»t  Frre. 


CARL  ZEISS,         Loyoos  novst: 

Jena.         29  Margaret  St,  Regent  St,  W. 


SELF-RECISTEiiINC 

AND 

SELF-RECORDING 

(ELECTRICAL) 

RAIN 
GAUGES. 

THE  'WILSOII' 
SELF-REGISTERIW 
RAIN  GAUGE, 

With  Improved  Rccetra 
to  preTcoi  spUshiaf. 


The  'WILSON' 
SELF-RECORDING 
(Electrical) 
RAIN  GAUGE. 

KecQtii<  automatic- 
ally on  a  Weikly 
Chart  whcfevcr  de- 
siicit  intidethe  bou>r 

SOLE  MAKKKS:  _ 

PASTORELLI  &  RAPKIN,  LTD.  ("T.^) 

AOTUIL  MjtKRS  OF  kll  KINM  OF  MnESIOlOeiCiL  iMTNSaTI. 
Contractors  to  H.M.  Government, 
46    HATTON    QARDEN,    LONDON,  CC 

STANDARD  INSTRUMENTS  OF  ALL  KINDS 
im-  I1.LIJ5TRATHD   PRICE   LISTS  P05T  FREE. 
*,*  Wc  pay  cairiage  and  guarantee  tafe  delivery  within  U.K.^n  > 

Intlruincntt. 


DiqitizcxJ  by  GoO] 
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BECKER'S 


"  DEMONSTRATION "  COIL 


The  above  Coil  b  of  the  highest  quality  and  finish,  and,  being  strongly  made,  will  withstand  a jcreal  deal  of  wear  and  tear. 
All  the  connections  are  clearly  shown.  The  |x>lished  board  supporting  the  Coil  is  joined  to  the  Condenser  by  means  of  two 
hinges.  A  spring  catch,  when  turned,  enables  the  lecturer  to  lift  the  top  part  up,  when  a  metal  bar  automatically  drops  down 
as  shown  in  Fig.  2,  thus  enabling  the  students  to  have  a  clear  view  of  the  Condenser,  which  may  also  be  taken  out  for  close 
inspection. 

PRICES: 

Size  A— srivinfiT  a  spark  30  to  36  Millimetres  Ions:  ...    £8  17  6 
„     B-        „         „         60  to  66            „              „  fi12   12  O 

It     C-        „         „  80  „      ...   iS16   16  O 

BECKER,  HATTON  WALL,  LONDON,  E.G. 
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Salc0  bi^  Buction. 

STEVENS'  AUCTION  ROOMS.    Estd.  1760. 
TUESDAY.  JULY  5.  at  1  o'clock. 
ENTOMOLOGICAL  BOOKS. 

MR.  J.  C.  STEVENS  will  Sell  at  his  Rooms, 

i8  King  Sireel,  Covent  G»i<len,  Lofulon,  W.C.,  the  importani  Library 
orihcUtc  E.  SAVNiirt's.  K«;.,  K.  R.S.,  K.CS.,  F.K.S.,  Sec,  e»p«cUUy 
rich  in  wockt  on  Hynienopiet a,  Hemipleta,  and  Coleoplcia ;  ihc 
Librarr  of  the  lale  O.  .S.  SalniiMs,  E»q.,  F.L.S.,  F.K.S.,  chiefly 
relating  10  Ecosooiic  Entomolocy ;  and  ibc  Library  of  ibc  Uia  Mr. 
jACoav,  F.R.S. 

Go  view  the  day  prior  from  lo  lo  5,  .irid  morniri;  of  Siile.  C*ialo(uei, 
rea<[y  a  week  l>efiire,  on  application. 

STEVENS'  AUCTION  ROO.MS.     Estd.  1760. 
A  Sale  by  Auction  is  held  EVERY  FRIDAY 

at  i>.]o,  which  affords  firtt-cU«<  oppoitiiniliei  for  the  di<po«a]  or 
nircbatc  of  SCIENTIFIC  AND  ELECTRICAL  APPARATUS, 
MicToKope«  and  Acceuoricf,  Surveying  Intirumcnit,  Pho4o((raphic 
Catnerat  ai>d  Len<e>,  Laihn  and  Tooli,  Cinemaiogiapht  and  Film, 
and  Miftcellaneoui  Property. 
Catalosuci  and  terms  for  tellinc  will  be  forwarded  on  applicatioa  lo 

38  KING  STREET.  COVENT  <;aRI)K\,  I.0NI)0N,  W.C 

FREDK.  JACKSON  &  CO.,  Ltd. 

H  CROSS  STREET,  MANCHESTER. 

0o«tf«  Eittfnct :  to  Half-Hoom  Strttt. 

LABORATORY  FURNISHERS. 

Importart,  Hanuraeturapi.  and  Daalari  In 

CHEMICAL  AND  PHYSICAL  APPARATUS 

Of  every  Description. 

FINE  CHEMICALS,  VOLUMETRIC  SOLUTIONS. 
PLAIN  AND  STOPPERED  BOTTLES, 

AND    EVERY    LABORATORY  REQUIREMENT. 

IllutraUd  CaUtloffus  of  Apparatui,  with  PpIm  Llat  of 
Chamleali.  fra*  on  appU«atlon. 
Telafraphic  Addreia— "ArraiATOt,  MAMCHaaraa." 
Talepbonc  Nsabar — toji. 


TW  COMING  VACATION.^ 

GLASS  BLOWING 

promptly  and  correctly  carried  out  for 

Scientific  Men,  Laboratories,  &c., 

from  rough  drawing,  or  particular*. 

O,  We  ahall  be  glad  to  receive  Order*  during  the  nest 
few  weekt  for  delivery  of  work  before  the  opening  or 
the  new  Seaaion. 

We  are  the  ORICINAl  MAKERS  of  X-Ray  Tubes,  and 
supply  Ji.M.  War  Otiice,  India  Office,  Hospitals,  and 
Practitioners  in  all  parts  of  the  world. 

A.  C.  COSSOR,  Ltd.,  54  Farrin  jdon  Road.  London. 


T  DENT'S  ASTRONOMICAL  CLOCKS, 

S  » nui  M  Mui  TiMi  CiBWtfMOMtnATWBU.  £A\  t  J ?  •  u 

IW  yaturt  >ay<  :  "  Sboold  find  iu  way  into  tuny 
ob««rvaloric«  wbere  an  accurate  intiroment  i«  repaired 
ai  a  moderate  co>t.  For  theium  of  ;£2i  tbey  tupply  a 
clock  wiib  a  lo-inchdial,  dead-beat  *.c«p«iacc:i,  aod 
wooden  rod  tccondi  pcodulam  in  a  tolid  aaabogaay 
caw,  and  after  examining  the  iostromcnl  w«  have  00  , 
hr\iiatioa  in  pronouncing  it  a  maivel  of  cbcapaaaa."  ^ 

B.   DEMV   A  CO., 

W.iteh,  Clock,  and  ChiHjnometer  Makers 

By  Special  Appointment  to  H  M.  ib«  King. 
'■,>•-•  if thi  OfMtWMtalMUr  Clock.  B1(B<a  Kakeraertfe* 
I  Cl»<'k  of  til,  Rayal  Obnrra 
irMDVIch  aail  the  Principal  <,j 
1  •  [  V  ktsrlM  tiLraachoat  tht  WorM  S^A 


Only  Addr^fmri— 
ei  STRAND, 
AND   4    ROYAL  EXCMANOK, 


DENT 


LONDON. 


Ij  J  trmiui  I'riui  »nti  i  Gfld  MtdaL  f-'r»me»-Brituk 

Bxhthiti^n, 


SCIENTIFIC  WORTHIES. 

THE  rOLLOfyiSC  IS  A  LIST  OF  THE  STEEL  AND  PHOTOGKAyVkE  fORTRAtTS  THAT  HAVE 

AfPEAREV  IN  THE  AVOVE  SERIES  .— 


Michael  Faraday 

Thomas  Henry  Huxley 

Charles  Darwin 

John  Tyndall 

Sir  George  Gabriel  StoHes 

Sir  Charles  Lyell 

Sir  Charles  Wheatstone 

Sir  Wyville  Thomson  • 

Robert  Wilhelm  Bunsen 

Lord  Kelvin 

Baron  A.  E.  Nordenshjold 
Hermann  L.  F.  Helmholtz 
Sir  Joseph  Dalton  Hooher 
William  Harvey 


Sir  George  B.  Airy 
J.  Louis  R.  Agassis 
Jean      Baptiste  Aadr« 
Dumas 

Sir  Richard  Owen 
James  Clerk  Maxwell 
James  Prescott  Joule 
William  Spottiswoode 
Arthur  Cayley 
Sir  C.  W.  Siemens 
John  Couch  Adams 
James  Joseph  Sylvester 
Dmitri  Ivanowitsh  Men> 
deleeff 


Louis  Pasteur 


Sir  Archibald  Geikie 
Lord  Lister 
Stanislao  Cannizxaro 
Von  KolliKer 
Simon  Newcomb 
Sir  William  Huggins 
Lord  Rayleigh 
Eduard  Suess 
Sir  William  Croohes 


fl  The  Porlrallt  of  SIR  A.  GEIKIE.  LORD  LISTER.  Prof.  CANNIZZARO.  Prof.  VON  KOLLIKER. 
Prof.  S.  NEWCOMB.  Sir  W.  HUGGINS.  LORD  RAYLEIGH.  Prof.  SUESS.  and  Sir  WM.  CROOKES 
bcloBg  to  a  New  Series  anil  are  PhotograTurc*. 

Vroof  imprtsstons  of  ant  of  th*  obotic.  printed  on  India  paper,  map  b*  had  from  the  Pablishtrt,  price  Ss.  eac/i ;  or  the  Series 
of  36  VortraitM  in  a  Handsome  Portfolio  for  £9  is.,  carriage  paid.    The  Portfolio  mag  be  had  separatelp,  price  6s. 

Chenaes  and  Money  Orders  pagable  to  MACMILLAN  &  CO.,  Ltd. 
OFFICE  OF  "NATURE,"  ST.  MARTIN'S  STREET,  LONDON,  W.C. 
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BARCROFT-HALDANE 
BLOOD  QA8  APPARATUS 

At  modlflad  by  Dr.  BBODtl. 


Special  Glass  Blowlnc  for  all  Scientific 

and  Medical  purposes. 
Physiologioal  Apparatu*  a  Spuelallty. 

ladnctlon  Colli,  High-Frequeney  MaehlneB,  and  all 

kind!  of  Elcctro-Hedioal  Apparatni. 


4^7,  GRAYS  INN  ^^OAD, 

LONDON.  W.C. 


NATURE. 

The nttmber  for  last  we«k  (June  23)  contwned  :— 

Indian  Entomology.  By  f.  a.  d. -Theoretical 
Studies  In  Relation  to  Nautical  Surveying.  Ry 
A.  M.  P.— Production  of  Seed-oils.  Uy  C.  s  - 
ZoologT  of  the  Indian  Ocean.  By  s.  J.  H.- 
The  PhystolOKy  €f  the  Protozoa.— AauHsur 
Astronomy.— Ehmoits  of  Physios. 

Our  Book  Shelf. 


The  T^l  of  HtUey^  Comet  on  May  ifr-i9-  Howaki* 
Pavn  ;  W.  H.  FlMlAY  sad  W.  A.  Dorr,  las  Rutce.— 
The  Colov  of  Pwe  Water.  Prof.  W.  N.  Hartley. 
F.R.S.— TiM  TeBperatnre  Coaditions  in  Clouds.  E. 
GOLOi.— Tiie  FcftUuing  Influence  of  Sunlight.  F. 
Flitckbr;  Dr.  E.  J.  Rbmelu— Ooie  and  Irrigation. 
Rev.  HiLDUUC  Fwsiin.— New  Dwelopinent  in 
Library  Work.  J.  Y.  W.  MacAu«T«L— Altruism  in 
Animal  Life.  J.  H.  ElAtt.— Colottn  cf  PtuoMdis  of 
some  Mycetoioa.    KOMAGITSV  HlNAKATA. 

Korean  Geology.  {IBustrattd.)  By  J.  1^  J-  ^, 
In  the  Torrid  Sudan.  Ulbatnttl)  Sw  H.  H. 

TaHN«rroN,  G.C.M.G.,  K.C.B. 
Pwdre  Ser.    By  Prof.  T.  McKbkkv  IlucmM,  F.R.S. 
The  Total  Solar  Eclipse  of  May  9,  191Q.  (///« 

/r.iua'.)    Pr.  WiiMAM  J.  S.  LocaVKR. 

Notes.     Our  Astronomical  Column. 
The  Transit  and  TaU  of  Halley'g  OiL--. 
The  Royal  Soelety  of  New  South  wans.  By 

I'r.  I.   A.   1,1  .  F.RSIP  .F,,  F.R.S. 

The  American  Philosophical  Society. 
The  Royal  Observatory,  Greenwich.  &c. 

Copies  can  be  obtained  throncb  any  bookseller  or  news- 
agent, or  pcM-free  from  the  Publivhrrs,  St.  Martin's  Street, 
London.  W.C.,  on  receipt  of  (Ad.  from  reaidenu  in  the 
BritUi  Ide%  ot  of      ftam  iMidnia 


THE 

INVESTOR'S   HANDY  ROOK 

OF  ACTIVE  STOCKS  AND  SHARES. 

■2t6  pp.    t*ricc  I'.    Ai  all  T-i-xili ttalU. 

AN  INDISPENSABLE  GUIDE  TO  THE  STOCK  MARKETS. 
nc.iK  only  wiih  esiaUIi»hed  Secutilies  havtne  a  ptrin«ii.:rii  und  frre  murkcl. 
Showk  at  a  glance  the  finaocUl  |KMitioii  ol  each  cuuniry  in  the  caM  of 

OoTRnment  Sloclu  and  Boadl^ 
Shoo  <  at  a  glance  the  eamine  and  dividend  poiillon  cf  all  importanl  rait* 

way  coTipani«  in  GtMl  Brimin,  C:in.i'J.i.  ihe  t'nitrfl  Siatet,  Mexico, 

and  South  America. 
Show*  a(  a  alaocc  tbc  dividend  position  and  proAt  earnijig  capacity  of  all 

MUUbSad  mlaiiif  onderukinn. 
Show*  lb*  hiilorr,  cbaiacter,  and  paft  aad  pteianl  price  pocitfaa  of  aS 

active  market  Mcuritio.. 
Show*  which  flocki  are  [>ro£re«i*e  and  likely  to  in^provr  in  value. 
Sho«r«  erhich  Moeki  ai*  oa  Uie  down  grade  and  ore  likcljr  to  fall  in  valoa. 
Showi  bow  to  Mtl  llM  mMMl  ptMHbic  adeiaaiata  <n«i  autlMt  ■owiaaiyi. 
Show*  ibc  cliafMMxisuci«r  IM  wriow  aiBrlHls  Md  n«  islMawa  vUeb 

affect  pricet.  ....  ,  .. 

Is  publitbed  twice  a  y«ar,  wlik  Am  iaam  MmmHos     <o  «b«  date  «< 

pubUcatioa. 

THK  BI8HOPSCATB  WtlSS,  LOKDOW.  B.C 

JOURNAL  OF  THE   INSTITUTE  OF 

ACTUARIES. 


N«i  •4t. 


JULV,  t^lOk 

CONTHNT"!. 

Tlie  r>^.iih  n(  K.ns  E'iw.ird  VII. 

Some  Note*  on  tbc  R<itabli<>hinent  of  the  Oihcc  of  f'ublk  Truvtce  in 
England.  By  WilKaro  Cbailaa  Skaraan,  F.I.A.,  Bafti«ier-at-LAw,  of 
the  Pradeiilial  Aaauranca  Cooifanf  ;  with  Abetract  of  the  Ditctuaion. 
I.— On  the  ValoaiioB  at  ib«  FtayMSt  eolbaDaaihor  a  PMuiMar  of  tba 
exceiui  of  bit  OoQVlbtMlflBi^  with  CT  whhoin  Urtaiaili  over  las  pseiios 

paymenii.  ......... 

1  l.—On  a  Method  of  ichedoling  particaiar*  for  the  Valuatioa,  in  certain 

oicn,  of  prospective  Pentiont  bated  on  Terminal  Salaries. 
By  Thtunat  Tinner,  F.I. A.,  of  the  Comptroller '•  Depaftment  of  tba 

I/ondon  County  Council;  with  AbMract  of  tbr  Ditcuuton. 
I.egal  Not«.    By  Arthur  Rhy«  Barrand,  F.I.  A.,  BarriMcr-at-Law. 
Actoarial  Note:  ,      .  ,•  _       .  •  . 

Practical  Hinu  to  Sttideiitt  on  the  application  of  lb*  fomm n)r  laM* 

fCraiion  by  Parti  to  Lite  Contingency  probleoa. 

LoKtxjw  :  C.  &  E.  LAVTON,  PAaaiNOMN  8-mrr. 

THE   GEOGRAPHICAL  JOURNAL. 

JULY.  M. 

Annual  AddrMi  t!>  the  Royal  Geographical  -Society,  1910.   Major  Uonard 

Plant  oTihe  Btiti«h  Antarctic  Expedition,  191a.   Capuin  R.  T.  Seed. 
(Illostraiion.) 

Luftcheon  to  Briliah  AaUfCBe  Expedition,  1910.  ^  ».  v 

Land  and  Pmplr.  of  the  Kaeai  Baiin.   E.  Torday.  O  Wale»  aod  Map.) 
Mount  Kob«on.  the  Higbeit  Poipt  in  the  Ca— <WS  KsckiaS.  mC  A.  F. 

Coleman.    («  Plate*  and  Sketch-map.)     _  „ 
A  Remarkable  Arctic  Vcyage.    Sir  Clement*  R.  MarVham. 
The  Discovetyof  the  North  Coa«  of  South  America  accmding  to 
mous  Map  in  the  Briiiih  Muieum.    Dr.  J.  DenocA.  (Map.) 
Admiralty  Survey*  during  the  Year  1900. 
Some  Rea-wni  for  doabtin(  Dethoev  *  V< 
Reviews.— Monthly  Raeoid.— OWtl 
H.  H.  Johniton. 


Dohoev'  f  Voyage. 


P.A.O«i«ar. 


Sew  Mapv 
Vx>n6  c 


Vbkil 


By  Sir 


s  I  AN  FORD.  14  Leac  Aert,  W.C. 


NawRendr.   Dnf4^   Price  7'.  <^  net. 

SPARK  SPECTRA  &  METALS 


with  50  Photographic  liluatra tloea  — — 
and  U«acrl|rtions  for  u*«  alMetalhircistafMtf 


XBy  C. 


OSI 


invo. 


s  Baili-ikre,  Tindall  &  Cox, 

S  Henrietta  Street,  C<ivent  Garden,  W.C. 


BAMOAINO  IN  aOOKS,  mtt  nww.-Utier*  of  tjueen  Vtctorta.  3 
voU.,  6U..  fcr  ajA*.  Baliac  s  Work.,  "Ca«ion  "  kdition,  y  r^"*-. 
£9  as.  ;  Slnglettm'a  Dateh  aad  Memi»h  Furniture  4"  .  f<»fj"- •  »""~»» 
Cyclopidia,  7  eoU.,  £3.  for  301  ;  Connold  .  BfUnh  Vegetable  Gall*,  iMj, 
for8?W.;'Crawlnr-.Tree  o.  l..f.,  ...  "*"^"?\V,Iir!S 
of  a  NaiaraliM  in  Northern  Europe,  «  vol*.,  6^..  for  loi.  .  Kappel  a«d 
KirWs  BriiU  and  European  Bntterfliea.  coloured  plate*.  net,  foe 
r«.  W':  rwDa*i«»'  HwaKdic  Hedge*,  5'-.  for  I^t'.  Wild  gower., 
J  vtJ.,,  m  ,  for  Sr.;  Calvert  *  MooriUi  Rematn*  '°_S|g«nj,_ ^r., JPC  tjj., 
si«jfr.rd%h;rT  Pot!  ai«d  Potter*, »ti.,  for  loj.  6d.;  A.  R.  waUienHyua^ 
,  vol.-,  J 5 J.  net,  for  tf.  «.  i  Pluakef .  Anaaat  Cakadan  ud  OnSlrila. 
tioo*.  if  ,  for  41.  tJ.;  Scberren  i  Zoological  Society  of  I/)odon,  w.,  for 
fiT  Johti-  Flo.ier,  of  the  Field.  t»h>Br«d  J^"...,!.  =  Scott  * 
NoveU  Ci're.ham  Pub.  Co.),  .5  volj.  £,  .or.  Crtleytoy  of  Vahgbl. 
Books  p«icha»ed.  Rare  and  out  of  priat  Books Mi^pUfl.  "•••"KS^r^ 
BaKsa  s  OaaAT  Booasuors,  14  aa4  H  John 
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Save  your  thin  Negatives. 

•  '  'TABLOID'  ...o  ^ 
^    Chromium  Intenslfier 


Will  turn  ihcm  into  ii<w1  nrintpf^. 
IVIishtfiilly  ^impl^.  abNuliiti  lv  ri  lut-lr. 


^  SPECIMEN    FREE  ' 

Si-nd  Dtnrti  stamp  to  coirr  Doslnoe 
krrMcki  ■•llcam  4  C*  .  16,  Saow  Kill  lidlp  .  tondm.  E  C  ^■ 


COLOUR  PHOTOGRAPHY 

(ProccM  of  Ducoi  dn  Hauron  and  de  BcrccKoIi. 

"OMNICOLORE"  PLATES 

(recuiar  structure  colour  scrcen-platcsf 
For  th«  Photography  of  Evory  Oeocriptlon  of 
Subject  In  Natural  Colour*. 

T||P  I  allow,  of  »low  thulter  expoiuret  in  SDirnrr, 

•   I  require*  two  \jAih*  only. 
OMNICOLORE  I  P'««<"'"  of  meat  inuiiparencjr, 

V  kccp«  ai  well  ai  an  ordinary-  platt. 
Depoaltaire  k  Londret. 
E.  A.  DEAN.  8a  MATTON  QARDEN. 
Ifriuyar  Bt  'kUl  .iw/  I'rU  t  List  te  Lft  Socl^t^ 

..i.|^9M.o.t  J  JQUGLA 

(Scint).  Ui  UWWUfcfl,  P«ri«.-Tel.  I<B-7S. 
Capital  :  I.600.000  franca.  On  tale  •verywhere. 


THE  DAWSON-LANDER 
SUNSHINE  RECORDER 

faithfully  ihowi  the  Intensity  u  well  as  the 
duration  of  the  Sunlight. 

The  specially-prepared  chart* 
■te  made  from  collodio  chiorid* 
of  >ilver  paper,  which  i>  /rr- 
ftctly  stahte  and  uni/itrm,  quite 
onlike  ferropruttiaie  paper.  1 1 
it  quite  ea>y  to  ensure  that  all 
batches  uf  silver  chloride  paper 
■re  equally  sensitive  to  liltht, 
liius  absolute  uikifocmiiy  of  the 
cccotds  is  Mcured. 

The  Recorder  registers  for  a 
days  a  week,  a  monih,  or  any 
period,  auinmaiically,  beini 
self-setting,  although  the  record 
may  be  examined  as  desired. 

It  is  very  durable  and  com- 
pact, and  is  easily  fixed.  The 
scale  is  uniform  all  through  the 
)-ear.  No  correction  it  needed 
for  the  equation  of  lime.  The 
record  is  sharp  and  distinct, 
being  black  on  white.  The 
charts  cost  only  a  few  tbillings 
a  year. 

PRICE,  complete  With  8-Day  Clock.  £7  ^Om.  only. 

LANDKR*S   PATENT  ANCMOMKTM,  Records 

the  force  of  every  KCitarale  puff  of  wind    ...       ...  £4  tO*«  0<J. 

LANDIR-8  THIRMOQilAPH   £2  17a.  Bd. 

LANDER'S  BAROOItAPH(Aner.>id  rvr  Mercurial)   ..  £4  lOo.  (M. 

LANDER'S  RECORDING  RAIN  OAUQE   £4  lOtk  Od. 

And  all  other  Meteorolojjical  Instruments. 

|W  Great  iiumbers  of  our  Instruments  have  recently  been 
fupplletl  to  some  of  the  Colonial  Governments. 

Kew  Certificates  with  the  Instruments  if  desired. 

Wriltf»r  Dturiflht  LiilKintltuiimg  Auiimilt  rtfre4»clitni »/ tkt 
rhnrtt  flitatntd)  to:  — 

LANDER  &  SONS.  INSTRUMENT  MAKERS. 
CANrrERBXJRY. 


LABORATORY  STANDS. 


These  Liaboratory  Stands  are 
made  to  stand — not  to  topple  over. 

They  have  very  heavy  bases,  and 
all  the  fittings  are  substantially  and 
rigidly  built.  Wherever  possible 
the  fits  are  geometric.  They  are 
a  great  improvement  over  the 
ordinary  stand  and  fittings,  which 
are  far  too  [weak.  Besides  the 
fittings  illustrated  we  supply  a 
number  not  illustrated. 


Write  for  our  List  No.  52  N 
on  ** Physical  Instruments.*' 


THE  CAMBRID6E  SCIENTIFIC  INSTRUMENT  COMPANY, 


LIMITED, 


The  Taylor  Instrument  Companies  of  Rochester,  N.Y.,  are  our  Sole  Agents  for  America. 

R-CN*BO  CLAV  AND  tOMt.  LTD.,  BKKAD  STRiaT  KILL,  B.C  ,  AMD  aUHCAV,  tUfrOUt. 
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FABRY  fi?  PEROT, 
and  MICHELSON 
INTERFEROMETER 

(Interchangeable). 

LIST  OF  INTERFEROMETERS  ON  APPLICATION. 


NOTE.— The  Mirrors  on  all  our  Inter- 
ferometers are  now  coated  with  Palladium 
instead  of  silver,  thus  avoiding'  the  rapid 
tarnlshingr  to  which  silver  is  liable. 


AOAAS    HILGESR,  Ltd.. 

75a  Camden  Road, 
London,  N.W. 

>lMrarctoff  TWO  GRAND  PRIZES  at  th0 
FrancO'Britimh  Exhibition. 

Tttephoftn:  So.  J«S7  A'*r(A. 


ILLUSTRATED  LISTS  OF  SPECTROSCOPES  ft  SPECTRO 
SCOPIC    APPARATUS    OP    ALL    KINDS    GRATIS  ON 
REQUEST. 


X-RAY 

PLATES 

For  Every  Kind  of 
Radiographic  Work. 
Extremely  Sensitive. 
Easy  and  Quick  to  Manipulate. 
Brilliant  Results. 
Great  Density. 
Delicate  Half-Tones. 
Fine  Detail. 

OF  ALL  DEALERS. 
ILFORD,  Limited,  Itford,  London,  E. 


SUMMER  HOLIDAYS.- 

SCIENTIFIC  MEN  (tnith  Prnfcviional  and  Amateur) 


HILL  FiNit  rue 


"WATKIN"  MOUNTAIN  ANEROID 

.  most  Interesting  companion,  which  will  greatly  enhance 
the  pleasure  derived  from  their  tour. 

rtiulii  are  d'tnin- 
atle  vilk  iMii  An*- 

KD  H'H  yMfEK. 


OlVKRM 


RavBit»B. 


Can  be  inttanlly  thrown  In  or  out  of  act. on.  by  a  simple 
outside  movement. 
Oivet  Correct  Altitudrt-  Not  Fancy  Figure*. 
Used  In  all  the  American  and  Colonial  Surveys. 


<.  Eltim.ttti  anJ  nil  InfermAticn  frtt  by  Ktturn  Poll, 

JAB/IEIS  J.  HICKS, 

8,  9  &  10,  HATTON   GARDEN,  LONDON. 

Awarded  Grand  Prix  Franco-Brilitli  Elxliibilion.  i90H; 
Nine  Mcdali  at  t)ic  Pari*  Exhibition.  1900: 
London.  1862  ^  188%  :  Pant.  1867  :  Piiiladel^^hia.  1876. 
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MACMILLAN  &  CO.'S  NEW  BOOKS. 

mo  IMUK  NOW  RKADV. 

THE  STATESMAN'S  YEAR-BOOK. 

SutisUcal  and  Historical  Anniwl  of  the  Slates  of  the  World,  for  the  Vear  1910.    Edited  by  J.  SCOTT  KELTIE.  LL.D., 
Seeteimiy  10  the  Rnyal  GeoKmptueal  Society.  Crwm  8«o.   vo$.  net. 


IN   LOTUS-LAND:  JAPAN. 

By  HERBERT  G.  PONTING,  F.R.G.S. 

WITH  8  ILLUSTRATIONS  IN  COLOUR  AND  96  IN   MONOCHROME,  FROM  PHOTOGRAPHS 
 BY  THE  AUTHOR.   Ctowa  4101.   %\s.  art.     


SECONn  IM'-UKSSIOX  NOW  KEADV. 

Trans-Himalaya  •  DiscoYeries  and  Adventures 

in  Tibet.  By  Dr.  SVEM  HEDIN.  with  ^SS  lUuaUaaocM  fton  fhotopitph*,  Water  Colour  Sketcha,ard 
Dniwincs  liy  the  Attthgr.  and  ro  Mapt.    1  toU..  8*0.   jOf.  net.  

The  Life  of  WilUam  Thomson,  Baron  Kelvin  of 

Largs.  By  SILVANUS  p.  Thompson,  D.Se.,  F.R.S.,  PvindpaUnd  Pioremror  Phyiiciiii  theaiyanl Gsildi 
Teeboical  College,  Flatbary.   With  iraitteKMt  Fhoiognivuie  Pottriita  and  other  lilmlnMioBS.   s  Vole.  Svo.  jof  oei. 

f|lA<^A«M'la«M  AMjI  IRvMC^OWk -V  A  Treatise  nn  Crrtain  E;ir1y  Forms  of  Superuition  ind 
XOMmiSm  anCl  AXO^amy.  society.  ByJ.G.FRAZER,D.C.L,.LL.D..UuD., 
Ac.  With  Map«.  In  4  V.. Is.  Svo.  50  .  net. 
THF  WESTMlXHTEk  UAZh  r'i'E .  "Dr.  I  ra/et'i  m  .numentTl  work  is  a  most  valuable  acUiiii»ii  to  our  lilmture 
eif  thiv  sii)>itct,  aiiil  mu>l  r:ink  as  a  first  .niihnriiy.  .  .  .  Dr.  Fra/cr's  style  is  exquisitely  clear,  his  Si)au-^li'.  :il  n  «\ .s  i .  ciiiiv  ir 
directly  i  vjirtsscii  ;  ami  (he  general  reader  Will  lind  this  treatise,  on  a  subject  which  might  have  been  rendered  into  dr)  tnu 
technical  im^u  ^^e,  no  vi  lut  leM  tatweiiitig  *xA  iiiiiiuUtiiig  ttaui  thosc  earlier  workt  on  allied  Mbjcctt  which  Or.  Fmet  tvu 

endowoi  with  'ilc  and  vicmr.'' 

Methods  Used  in  the  Examination  of  Milk  and 

Dairy  Products.  By  Dr.  CHR.  BARTHEL.  Translation  by  W.  Goodwin.  M.Sc,  PI1.D..  South- 
Eastern  Acricullunl  College,  Wye,  Kent.    Illustrated.    Svo.    7^.  6</.  net. 

Crystalline  Structure  and  Chemical  Constita- 

tion.  By  A.  B.  H.  TUTTOH,  IC.A.,  D.Sc.  (Ox«q.K  F.R.S.,  A.R.C.SC  (L«id.K  Viee-Pretideitt  «f  ihe  Maeni 


OKical  Society ;  Menber  of  the  Comieile  of  the  Chenical  Society  and  the  BirilMi  Anodatjaii  for  the  Advancement  of 
Science.    8to.    Jf.  net.  \Sei«m«  Mtnsgrafk). 

A  liaboratory  Manual  of  Physical  Geo^aphy. 

By  Prof.  R.  S.  TARR  and  0.  D.  Von  ENGELN.   For  use  in  conneetioo  widi  a  Geneial  Coone  in  Pbyaed  o«h 

pmphy  in  High  and  Secondary  Schools  and  in  CoIlci;es.    Ilhistratcil.    Demy  4to.  6',   


SECOND  EDITION,  WliU  IMi'UKTANT  ADDITJUXS. 

The  Teaching  of  Scientific  Method  and  other 

Papers  on  Education.   By  Professor  henry  e.  Armstrong,  ll.u.,  f.r.s.  secooa 

 EditioH.  Crown  8to.   y.  net  


MR.  H.  S.  HALI.<  NKW  TEXT-BOOK. 

A  School  Altfebra.    Part  I.  5L«;s''."*6^'* ^^''-^  - 


.Answers.     2i.  M. 

THE  PKACTICAI.  TF.AC7rE.K.—"T\\y-.  bouk  may  be  best  ilesciiScd  as  the  cvolutioniry  successor  of  Hail  aci^ 
Knight's  '  Elementary  Algebra.'  It  marks  k  further  and  distinct  landtn.uk  ii^  tlie  ^ruduvl  ad\anccnieat  of  ■lathcewticil 
tearhint!     It      nn  hsih  dt<hed  up  from  its  predrci-smr,  but  an  entirely  new  book  written  nn  modern  lines." 


The  Rural  Life  Problem  of  the  United  States. 

Notet  of  an  Iriih  Observer.    By  Sir  HORACE  PLUNKETT.    Crown  8vo.    5/.  net.  


SECOND  EDITION  JUST  PUBLISHED. 

FWI'Ek  A    Hn^Cfe  Jklttt'M        U^^aMla^     A  Hannal  of  Infannation  «poo  Botanical  beinetiaa, 
XOHUnmg    0lf«a»aiBI»o    iodudiiwOuttineiand  DireclimforaS^tlieHeGciMnl 

Course,   By  Professor  wIlLI  AM  F.  GANONG,  Ph.  D.   SeooodE.''        Tistcated.   Crown  Svo  net 

A  First  Book  in  Psyohold^. 

MACMILLAN  AND  CO.,  LTD.,  LONDON, 
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COLLECTING  APPARATUS 


of  all  kinds. 

Speciality : 

POND  LIFE  APPARATUS 

Collectlni;  Cnscs.  fmii"-, 
witli  •  tub-*.  4,0  c)i<h. 
Ol^••I  'i;<-s,  Od.,  2/0,  I5j- 
each. 


'tit$  Calalflfwr  "  C,"  fast 


FLATTERS  &  GARNETT,  Ltd., 

32  Dover  Street  u  Manchester,  S.E. 


rr.!Hi*-tli.i(i  wiiti  any  nihrr  fttni. 


ASTRONOMICAL  TELESCOPES. 


.]-in.  Table  Stand  wuh  « 

rv«-pieee»,  £4  tOs.  Tin. 

Garden  Stand  wuh  >  r)'«'i>l«-e«.  £8  10$.  ij  in.  Garden  Stand  with 
3  cyc-piccf"  £12  lOs.   4  <<>  Garden  Stand  with  4  cyc-picces  £20, 

Comet  Eye-pieces.  £1.      /u'  <">  nf^tuitiwn 
Tourist,    Dverttitilkor,    Miniaturw    RlH*  T*l«acop««. 

Sfe.iitl  I.itt  tit  iuit  ait  rtyfuirctNtnts . 

Prismatic  Binoculars  by  2ci».  Rw.  &c.  Army  Field  Classes  \>t 

Ro*>,  W«uon.  Ac. 

f'titintfi^s,  .^fu'rosiff^s,  HHiiSiifHtiJi^  InttKumeHts  fifught^  SolJ 

BROAOHURST.  CLARKSON  &  CO.!  esVarrlngdon  Road.  London,  E.C. 

COLLECTION  OF  FLUORSPARS 

JAMES  R.  GREGORY  &  GO. 

have  acquired  a  very  f)ne  collection  of  Fluorspars  from  the 
North  of  England,  principally  from  Co.  Durham,  and  may  l>e 
seen  at  their  large  premises, 

139    FUIL.HA.1WI    FtOAD,  8.W. 

(Near  South  Ken^ingion  Smiiun.) 
Telephon*"  :  3R41  Wr^tern.  TclcgTaphl  ' .><i<ire«  :  "  Metrorilt^." 

LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Volvos,  SpirofyrA.  Detcnidi,  DUtomt,  Am^rba,  Arcella,  ActiaosphBriuir , 
Vortic«Ua,  Stcolor,  Hvdrm,  KlcMColmrU.  Stephanoccro«,  Mclkcrta,  and  masy 
Other  «p«cim«Qt  of  Pond  life.  Price  i«.  per  Tub«.  Pott  Free.  Helix 
pOiBAlu,  AsUCtii,  AmphU>xu&,  Ran*.  Anodon,  &c.,  foe  DiuectWD  parpctes. 

THOMAS  BOLTON, 

as  BALSALL  HEATH  ROAD,  BIRMINGHAM. 

MARINE   BIOLOGICAL  ASSOCIATION 
OF  THE  UNITED  KINGDOM. 
THE  LABORATORY,  PLYMOUTH. 
The  following  animals  can  always  be  supplied,  either  living 
or  preserved  by  the  best  methods  : — 

Sycon ;  Clara,  Obelia,  Sectularia;  Actinia,  Teslia,  Caryophyllia.  Alcy- 
onimn ;  Hormipbors  (preserve);  I.«pioplans ;  Lineuf,  Amphiporni, 
Kereia,  Aphroaitc,  Arcnicola,  Lanice,  Terebclla ;  Lcpa«,  Balanut, 
GsmmanK,  t.iaia  Myoii,  Ncbalia,  Carcinuf ;  Patella,  Buccinum,  Eledone, 
Pectens  Bugula,  Criiia,  Pedicellina,  Hololbarla,  Aslcriai,  Echinui, 
Aicidia,  Salpa  (pmerved),  .Scyllium,  Kaia,  &c. ,  ftc. 

For  prices  and  more  detailed  li^ts  apply  to 

Bioln«irj.l  Ijljoraiory,  Plymouth.  THE  DIKKCTOR. 


WATKINS  &  DONCASTER, 

Maturaliota  aJid  Manufaotarara  of 

CABINETS  AND  APPARATUS 

fOR  COUeCTORS  OF  INSECTS.  BIRDS'  £008  AND  SKIMS, 
MI/ieRALS,  PLANTS,  Ac. 

SPECIAL  SHOW-ROOM  FOR  CABINETS. 

N.B.— For  Kaccllencc  aitd  Superiority  of  Cabinets  and  Appai-atnt, 
refetencet  ate  permitled  to  ditlincm^ed  patroof,  Muteumi,  Colleses,  ftc 

A  LAROe  STOCK  OF  INSiiCTS.  BIRDS'  EaOS  AND  5KIN5. 

•PCOIALITV.-ObJacta  for  Nature  Study, 
DrawInK  Olaaa«»,  Ac. 

Birds.  Mammals,  fte..  Preserved  and  Mounted  by  PIrst-elast 
Workmen  true  to  Nature. 
All  Books  and  Publications  on  Natural  History  supplied. 


36   STRAND,    LONDON,  W.C. 

(Kive  Doors  from  Charing  CroM.) 
sr.  If     CA  TA  LOO  VR     POST  FHKR. 


FOSSIL  COAL  PLANTS. 

MICROSCOPIC  SECTIONS. 

Ijintcrn  Slide>  and  lm()re>»ioni  of  the  above  >up)<li<d  at  the  ihorlett 
notice  to  itluuraic  Dr.  Scnti'«  Studies  in  Ko^vil  Botany."  Seriei  of 
tection>  .uitable  for  iludentt' u>e  fium /i  tr  upward.. 

Microtcopic  Seciiont  of  all  type*  of  BRITISH  and  FOREIGN  ROCKS 
can  b«  supplied. 

Wc  supply  ibe  most  important  Palasabotanists  and  Universities  in  the  world. 

THE  LOMAX  PAL>CO-BOTANICAL  CO.,  Ltd., 
68  BtarrelifVie  Street,  Great  Lever,  Bolton. 

Minerals,  Rocks,  Fossils,  Metallic 
Ores,  Roug^h  Precious  Stones,  &c. 

A  Large  Assortment  from  all  parts  of  the  world  always  on  view,  and  ■! 
all  prices.    Inspection  invited. 

Crude  Mineral  for  Chemistry  Atudenta  and  Tacfanlcal  Scheels. 

Slntle  Crystal*  and  Teachlog  Speclmcaa  In  Great  Variety. 

RICHARDS'   SHOW  ROOMS. 

3  Beauebamp  Plaee,  Brompton  Road,  South  KentlnvtOD, 

London.  S.W. 


A  very  choice  collection  of 

Co.  DURHAM  FLUORITE 

and  other  specimens  now  on  view  and  sale  at 

THOMAS    D.  RUSSELL'S 

Qround-Floop  Show  Room*, 
11  JOHN  STREET,  THEOBALD'S  ROAD,  LONDON,  W.C. 

(Theobald's  Road  is  the  first  luminic  on  the  left  in  Gray's  loo  Road, 

from  Holbora. ) 


NOTICE.— Ad»*rtlstm»nt3  and  bujintss  Utters  for  "  Nature  "  shoutd  be  addrtsMd  to  the  Vublishtri ;  Editorial  Com- 
manications  to  th»  Editor.    Th»  itUgrapMc  address  of  "  Nature  "  Is  "  Phusla,"  Loodoa.  relepAone— Oerrard.  8830. 

SUBSCRIPTIONS  TO  "NATURE." 
J. 
8  0 


Yearly  ...  -  ...  _ 
HalNyearly  (26  Numbers) 
Quarterly  (13  Numbers)  . 


4 
I 

0  M  « 
0    7  6 


To  all  Placea  Abroad  i— 

Yearly      -   - 

Half.yearly  (26  Numbers) 
Quarterly  (13  Numbers).. 


-  I  10  6 
...  0  IS  8 
~  0    8  0 


(A  charge  of  6d.  Is  made  for  chansing  Scotch  and  Irish  Cheauea.) 
Cloth  Caaea  for  bladlog  "Nature"  are  Issued  at  Is.  6d.  each,  aad  ceo  be  seat  peel  free  for  Is.  9d. 


NET  CHARGES  FOR  ADVERTISEMENTS. 

£    I.  d. 


One  Sixth  Page,  or  One  Third  Col.   I  7 


Quarter  Page,  or  Half  a  Columa  ~  119 
Half  a  ~ 


Page,  or  a  Columa 
Whole  Page   


-      -  6 


'Three  Lines  In  Column    0  2  6 

Per  Line  after   0  0  9 

One  Sixteenth  Page,  or  Eighth  Col.  0  10  0 

Oae  Eighth  Page,  or  Quarter  Col.  ~  0  18  6 

*  LInea  la  heavy  type  are  charged  for  aa  Two  Llaea. 
Cheques  and  Monet  Orders  should  be  made  pavable  to  MACMILLAN  O  CO..  Limited. 
OFFICE  I   ST.  MARTIN'S  STREET.  LONDON,  W.C. 


</. 
0 
0 
0 
0 
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LEITZ  PRISM 
FIELD  GLASSES. 


IncreaKd  light  KXhrcinir  power.  Large  field 
or  view,  wiib  >harp  dclinition  rven  to  ihe 
edse  of  the  image.  Enhanced  tlereuacopic 
eifvct.  Perfect  muuntmg  of  the  prisms  by 
*  patented  device.  Abwiulc  pfolection  oi 
■he  optical  parts  affainal  dust  and  atmo- 
spheric iiilluencen.  Kxtreme  lightness  com- 
birted  with  strength  and  rigidity.  Supplied 
with  oc  without  central  lociming  icicw. 
Pritt  till  Jrtt  oh  rrfufst. 


E.  Leitz, 

Oiliml  Houm,  9  Oxford  Street,  Uadan,  W., 

or  from  jny  first-class  Optician. 


THE  DAVENPORT-STEWARD 
UNIVERSAL  ARC  LAMP 


FOR 
HICH-CLASS 

OPTICAL 
PROJECTION. 

£5  58. 


Suitable 
for  Direct 
or 

Alternating 
Currents 


Cattlofw,! 
Pvl  v., 

Cntit  I 


J.  H.  STEWARD, 

406  Strand  &  457  West  Strand, 
LONDON. 


British  made  « 

At 

Barnet,  Herts, 
with  5  years'  guarantN 


arc  soosewhat  diflerent  from  ordinary  Miuoscopes.  They  do  more  than  other  Microscopes,  for  they  afford  facilities  for  exact 
ntanipolation  and  control  which  are  indispensable  to  the  man  who  works  with  his  mind  and  head  arvd  not  like  a  machine. 
They  are  unequalled  in  this  respect  j  but  beyond  this  they  are  lilted  with  compensatins  devices,  which  are  easily  osed  when 
required,  enabling  the  worker  who  is  far  from  mechaniciU  assistance  to  maintain  his  Instrument  in  a  perfect  condition  of 

adjustment,  eniorini  permanent  and  life-long  ^ciciKy.    They  are  Scientific  Instruments  for  Scientific  Work. 
Watson's  newly  published  Catalogue  (i  N),  lU  pages,  freely  illustrated,  tells  all  about  their  celebrated  Instruments,  the 
Objectives  with  the  wonderful  working  distance,  ami  the  Condensers  with  large  Aplanaiic  Apertures.    Everything  of  Ihe 
latest  and  best  in  Microscopy  is  described  in  it.    It  will  be  sent  free  on  request- 

W.  WATSON  &  SONS,  Ltd.,  313  Hlffh  Hoi  born, 


Branch    16  FORREST  ROAD,  EDINBURGH. 
Deools  [  2  EAS^  ROW,  BIRMINGHAM. 

■  »  78  SWANSTON  STREET,  MELBOURNE,  AUSTRALIA. 


London,  W.C. 


DALLMEYER  STIGMATICS 

Have  a  world-wide  reputation  for  their  magnificent  design  and  construction.  They  are  made  in  an  up-to-dale 
factory  by  Btitish  labour  with  Biiti.sh  capital.  If  you  hasen'i  a  camera,  get  one  fitted  with  this  lens.  If  yoti 
have  a  camera,  send  it  to  be  fitted  with  one.  The  Scries  1 1  K/6  Dallmeyer  Stigmatic  is  a  universal  triple 
conveitible  anastigmat  giving  exquisite  de6nition  over  a  large  plate  at  full  aperture.  It  is  suitable  for  every 
requirement  of  photography.    Stopped  down  it  covers  a  plate  two  sizes  larger,  including  altogether  an  angle  of  85'. 

BRITISH  MADE.         Moreover,  the  front  combination  alone  gives  pictures  twice  the  usual        PKITISH  MADE. 
size,  and  the  back  pictures  half  as  large  again  as  the  complete  lens. 


[j  J.  H.  DALLMEYER,  Ltd.,  W 

4  DENZIL  WORKS.  NEASDEN,  N.W.,  rfe^imSj^ 
and  25  NEWMAN  ST.,  OXFORD  ST.,  W.  "-"Blilll' 


i'ruited  lor  KiciiAKD  Clay  «i  i)OS5,  I^imitku,  at  7  &  «  I  irM  Mreet  ml!,  l^ueen  Vi<.u«u  .-treet.  lo  tbe  City  ei  Uuinon.  ano  publisAed  t>v  Macmiula* 
AND  to.,  LlulTSi>,  at  St.  Martin's  Sueei,  London.  W.C,  and  Tmk  M acmillan  CtmrAHY.  6r>  Kilth  .Avenue  .V?w  Vork  —  rHUR^.iAV.  Junr  i^ns 


Google 


